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Engineering and Marine Exhibition at Olympia. 


N this Supplement we continue our 

description of some of the more interesting 
exhibits on show at the Engineering and 
Marine Exhibition which opened at Olympia 
on August 25th, and closes on Saturday, 
September 10th. 


TANGYEs, Lrp. 


In addition to representative examples 
of its diesel engines, pumps, hydraulic jacks, 
&c., Tangyes, Ltd., of Smethwick, Birming- 
ham, is showing the 25-ton universal testing 
machine illustrated in Fig. 1. This 
machine is designed to carry out tensile, 
compression, shear and bending tests, and is 
readily adapted as a precision press for such 
work as bushing, forming and straightening. 

In this machine the load is applied by 
means of a hand lever-operated pump in the 
cabinet forming the base. It has a power 
stroke of 4in and for tensile testing work the 
load faces of the jaws can be adjusted from 
1?in to 10}in apart by operation of a hand 


FiG. 1—UNIVERSAL TESTING MACHINE 
—TANGYES 


screw in the head gear. Beam tests can be 
carried out on specimens at 18in, 24in and 
36in centres, the respective loads applied 
being 5, 15 and 20 tons in beams up to 3}in 
deep. The compression and beam testing 
gear is enclosed within a compartment form- 
ing the upper part of the cabinet, and during 
testing specimens can be observed through 
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an inclined armoured glass window. A stroke 
and extension scale is fitted to the foot of 
the right-hand column of the machine to 
indicate the travel of the straining cross- 
head. The load applied is shown on a large 
indicating dial on the inclined face of the 
cabinet, which can be read to the nearest 
+ cwt throughout the load range. A metal 
diaphragm load-measuring device is used and 
in it the hydraulic pressure is generated 
behind the diaphragm without internal 
friction. 

Special self-aligning mountings are pro- 
vided for the tensile and compression testing 
members in order to ensure that the specimens 
are at all times truly loaded. An adjustable 
armoured glass screen fitted on the left-hand 
column of the machine can be swung into 
position during tensile tests to protect the 
operator against flying particles when a 
specimen breaks. 


SIMMONDS AEROCESSORIES, LTD. 


A recent addition to the well-known range 
of components and accessories made by 
Simmonds Aerocessories, Ltd., Treforest, 
Glamorganshire, is the new “ Nylon” stop 
nut. 

The new self-locking nut is similar in 
construction to the firm’s “ Elastic’ stop 
nut. Its dimensions are identical and 
mechanically the self-locking principles func- 
tion in the same way. It is stated that 
nylon has been introduced as an alternative 
to the fibre used in the manufacture of the 
special insert. The new nuts give improved 
performance under critical conditions, and, 
in addition to possessing good dimensional 
stability under varying conditions of tem- 
perature and humidity extremes, they are 
impervious to oils and boiling water. 

An interesting development is the produc- 
tion of the “Nylon” nut in cap form, in 
which the self-locking insert and cap are one 
integral moulding. This arrangement gives 
a leakproof seal which has special applica- 
tions, such as pressurised chambers of various 
types, fuel tanks, &c. 


TECALEMIT, LTD. 


Although it would be difficult for Tecalemit, 
Ltd., of Great West: Road, Brentford, Middle- 
sex, to show all of its many and varied types 
of lubricators and lubricating equipment, the 
firm has succeeded in presenting a representa- 
tive display of its manufactures. In addition 
to much equipment of an interesting nature, 
a number of demonstration models have been 
arranged by the firm to show the mechanisms, 
applications and methods of installation of 
the various elements. 

Various models of the well-known “ Brent- 
ford*’ mechanical lubricators are on view 
with transparent covers showing the internal 
mechanism ; and on a display cabinet can be 
seen the meter valves and fittings for the 


“ Bijur ” 
lubrication. 

In the “ Bijur ” system a single pipe-line 
provides the correct amount of oil to each 
individual bearing. It consists of a lubricator 
which periodically delivers a controlled 
volume of oil into a single feed line which is 
branched to deliver oil to all selected points 
through metering valves set to proportion 
the oil according to the bearing requirements. 
The lubricating units are made in various 
forms and capacities and one of the high- 
pressure type with a 6-pint reservoir is 
exhibited. 

This type of unit is driven from a rotating 
shaft, and the lubricating cycle is controlled 
by a positively driven cam, the contour of 
which determines the timing and duration 
of feed to the system. Its operating cycle 
times can be set from 6} to 25 minutes to 
give discharges from 8 to 32 c.cm. per cycle 
into the system. The metering valves at 
the individual lubrication points in the feed 
line incorporate a filter, a metering pin and 
a check valve. The diameter of the machined 
bore in respect to the metering pin deter- 
mines the volume of oil flow per cycle and 
the spring-loaded check valve prevents 
back leakage into the feed line from the 
bearing. 

The latest design of the firm’s “Line-o- 


system of automatic metered 


Fic. 2—‘** LINE-O-MATIC*"’ GREASE 
LUBRICATOR—TECALEMIT 


Matic’ pump to be seen ingFig. 2 is built 


on particularly neat and clean lines. This 
unit is used with a single feed line system 
to force grease under pressure to injectors 
at bearing points. It is semi-automatic 
in operation. When all the injectors 
in a system have discharged a measured 
quantity of grease, a  bleeder valve 
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automatically opens and operates a push 
button to stop the pump motor. To grease 
the bearings all that is necessary is the 
depression of a start button and the lubricat- 
ing cycle is completed without further 
attention. 


British Ropses, LTp 
Nylon ropes are now being used for many 
purposes at sea, including towing, mooring 
and hauling lines, trawl nets, &c., and a 
number of interesting samples of these ropes 


are to be seen upon the stand taken by- 


British Ropes, Ltd. One of these exhibits 
is a 7in circumference nylon towing spring 
spliced with a 3in circumference steel wire 
rope. 

On whalers nylonis nowlargely used for fore- 
runners—the rope attached to a harpoon— 
and it is considered probable that eventually 
no other type of rope will be used for this 
purpose, as nylon is twice as strong as a 
manila rope of the same size and is infinitely 
more resilient. It also has high impact 
strength and stays flexible and supple even 
at sub-zero temperatures. In other indus- 
tries nylon has been adopted for lifting 
slings, capstan ropes and other special pur- 
poses. 

The exhibits also include a wide range of the 
wire and fibre ropes used for marine purposes, 
on excavators and earth-moving equipment, 
cranes, lifts, &c. 

A selection of shipping and yacht ropes 
includes a sample of square fibre rope 
intended for power transmission and haulage 
work. These ropes have useful properties, in 
that they resist the effects of damp, friction 
and atmospheres and other deleterious in- 
fluences to a greater extent than other 
materials. Their construction is such that a 
sliding motion of one strand over another is 
imparted during transmission of power, and 
this movement gives the strands a highly 
polished surface, which makes for a longer life. 

Another exhibit, “‘ Seatite,” is a sisal rope 
specially treated to make it waterproof and 
rotproof and so become an effective sub- 
stitute for manila. 


GWYNNES Pumps, LTp. 


This year the firm of Gwynnes Pumps, 
Ltd., of Hammersmith, London, W.6, and 
Lincoln, celebrated its centenary, and to 





FiG. 3—VERTICAL SPLIT CASING PUMP— 
GWYNNES 


commemorate this event many photographs 
reproduced from illustrations in old cata- 
logues are shown on the stand. These photo- 
graphs are to be seen side by side with 
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examples of the firm’s latest designs of centri- 
fugal, multi-stage pressure pumps, and axial- 
flow pumps, and the combination shows the 
interesting stages of development up to the 
present time. 

Typical of the large number of pumps with 
45in branches downwards at present being 
manufactured for cooling tower water circu- 
lation is the gunmetal vertical-spindle, split- 
casing pump, illustrated in Fig. 3. This 
relatively small 12in pump is designed for a 
duty of about 3000 gallons per minute of sea 
water at a temperature of 90 deg. Fah. 
against a total head of 130ft. Also shown is 
an 18in axial-flow pump intended for land 
drainage in the Norfolk area. It is capable 
of discharging 6720 gallons per minute against 
a total head of 15-5ft. 

A new design of vertical-spindle general- 
purpose pump shown in Fig. 4 has a 2}in 
discharge and a 3in suction branch, and is 
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driven by a 14h.p. motor. This pump, which 
is of particularly rigid and simple con- 
struction, occupies a very small low space 
and its inlet and outlet branches are set in a 
convenient position near the floor. By the 
breaking of a single joint between the motor 
supporting stool and the pump body the 
whole of the working parts can be exposed for 
examination without disturbing the pipe 
joints. By this arrangement examination, 
renewals or replacements can be made to the 
pump with a minimum of risk of misalign- 
ment or damage. 


A. REYROLLE AND Co., Lrp. 


Two recent switchgear products of A. 
Reyrolle and Co., Ltd., Hebburn, Co. 
Durham, are exhibited alongside the com- 
pany’s well-known arc welding generators 
and other rotary electrical plant which were 
previously manufactured by J. H. Holmes 
and Co., Ltd. 

One of the switchgear exhibits, as illus- 
trated in Fig. 5, is a 3-3-kV, 800-A, 150- 
MVA air break circuit breaker in a sheet 
steel enclosure. For exhibition purposes one 
side of the enclosure has been replaced by a 
“ Perspex ” sheet to show the internal con- 
struction of the unit. Separate compart- 
ments house the bus-bars, the current trans- 
formers and the air-break circuit breaker, 
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which has castor wheels to facilitate its 
complete withdrawal from the enclosure 
after isolation. Automatic lock-off doors 
and the usual safety and interlock arrange- 
ments of the company’s draw-out switchgear 





Fic. 5—3°3-KV, 150 MVA METAL - ENCLOSED 
AIR BREAK CIRCUIT BREAKER—REYROLLE 


are provided. A novel voltage transformer 
isolating device is incorporated, giving ready 
access to the primary fuses, and the circuit 
cable box on the back of the panel can be 
arranged for cables entering from either 
above or below. 

The other example of Reyrolle switchgear 
is a non-extensible ring-main tee-off unit 
comprising two 400-A oil-break isolators and 
one 400-A oil-break circuit breaker of 150- 
MVA making capacity and breaking capacity 
at 6-6kV and 11kV. The circuit breaker is 
built on its own withdrawable carriage with 
integral raising and lowering mechanism for 
vertical isolation, and the associated current 
transformer chamber may be either oil filled 
or compound filled. Each isolator is pro- 
vided with an independently operated earth- 
ing switch, suitably interlocked and pro- 
vision is made for the insertion of feeder test 
plugs for either high-voltage or megger tests. 


W. H. Dorman Anpd Co., Ltp. 


On the stand of W. H. Dorman and Co., 
Ltd., of Stafford, there is shown a new type 
of industrial compression-ignition engine, 
which is illustrated in Fig. 6. It is a four- 
cylinder model, working on the four-stroke 
principle, It has water-cooled cylinders 
with a bore of 105mm and a stroke of 
130mm and a capacity of 4503c.c. The 
engine has a designed output of 31-5 
b.h.p. when running at 1000 r.p.m. Ease 
of starting to meet a variety of indus- 
trial conditions has been carefully studied. 

The crankcase is a robust casting and is 
divided on the crankshaft centre line, part of 
the lower half being utilised as an oil reservoir 
holding some 4 gallons of lubricating oil. 
Attention may be called to the three-point 
suspension, which in the example shown con- 
sists of a front support bolted to the crank- 
case and a plate support at the rear, which is 
designed to permjt variations in frame widths 
and feet to meét any desired design. Alter- 
natively, a trunnion extension can be used at 
the front end. The flywheel is so arranged 








Qe 








Sept. 2, 1949 


as to be suitable for the fitting of a clutch 
or a coupling or a power take-off belt pulley 
can be used. 

The crankshaft connecting-rods and pistons 
follow standard Dorman practice, steel- 
backed copper-lead bearings being used for 
the main crankshaft bearings and the big end 
bearings, with bronze alloy small end bear- 
ings. The camshaft is arranged within the 
crankcase and the cams operate the valve 
gear by means of mushroom-headed tappets 
and push rods. The detachable dry liners are 
chrome-hardened in the bore by the Van 
Horst Listard process. 

The fuel injection pump is easily accessible 
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and is of C.A.V. design with a centrifugal 
governor of the idling and maximum speed 
pattern. A C.A.V. filter is fitted. 

Starting is by hand and is assisted by a 
simple decompression device which is incor- 
porated in the cylinder head. If needed 
provision can be made for a 24-V electric 
starting equipmentand a 12-V lighting dynamo 
can be fitted. Pressure lubrication is used, 
the oil being drawn through a gauze 
strainer in the sump by a camshaft driven 
gear pump at the rear end of the engine, 
and delivered to an Auto-Klean strainer, 
the body of which serves to house the 
main relief valve. After passing through 
the strainer, the oil is delivered to a trans- 
verse oil way, which connects with the main 
gallery on the offside of the engine. From 
that gallery oil is fed first to the main 
bearings and then to the big end bearings, 
the camshaft bearings and the rocker 
mechanism and the timing chain. For cooling 
the jackets a centrifugal water pump is 
mounted on the offside of the engine, and it 
delivers water through the cylinder block 
and cylinder heads, cast in pairs, to an outlet 
pipe on the nearside of the cylinder head. 
Thermostatic temperature control is fitted 
and provision is made for driving a radiator 
fan. 

In addition to the new “B.K.” engine 
already described, a standard ‘“ D.W.D” 
four-cylinder unit is displayed with a Borg 
and Beck clutch and a power take-off. 

Three marine engines of Dorman design 
and construction are also shown. The 
“8 V.R.M.” unit is an example of high-speed 
vee-bank construction. Light alloys are freely 
used in order to reduce the weight in fast- 
moving craft. These engines have a designed 
output of 43 to 105 b.h.p. at 1000 to 2200 
r.p.m. and are used for single-screw installa- 
tions complete with reverse gear for vessels 
up to 36ft in length, or in twin-screw arrange- 
ment for heavier boats up to 60ft in length. 
These engines were used for R.A.F. Air-Sea 
Rescue launches. Another engine is the 
* D.S.M.” four-cylinder unit with an output 
of 31 b.h.p. at 1500 r.p.m., which has been 
recently redesigned in order to meet the 


THE ENGINEER 


latest requirements of Service departments 
and is exhibited as the “‘ 4 D.S.M.” Mark III. 
The lubrication arrangements have been 
improved, and the new “ Comet ” Mark ITI 
combustion system has been embodied in 
the design and fresh-water cooling introduced. 

The largest engine on the stand is the 
“6 D.L.M.,” having a designed output of 
48 to 100 b.h.p. at 600 to 1200 r.p.m. This 
engine is supplied with either reverse gear 
only or with reverse gear and 2: 1 reduction 
gear, and it is used for fishing vessels and 
heavier craft, where high reliability is 
called for. 


British ROTOTHERM COMPANY, LTD. 


On the stand taken by the British Roto- 
therm Company, Ltd., Merton Abbey, 
London, S.W.19, there is to be seen a very 
comprehensive range of industrial and 
domestic thermometers, temperature con- 
trollers, recorders, pressure gauges, &c. 

The exhibits include two recently intro- 
duced mercury-in-steel non-indicating con- 
trollers in which the mercury switch is 
operated directly by a Bourdon tube. Each 
of these controllers has a control differential 
of approximately plus or minus 6 per cent 
of the scale deflection and one is fitted with 
an ammeter and master control switch. 

In a distant indicating controller of the 
maximum /minimum type exhibited the differ- 
ential can be adjusted from approximately 
1 per cent of the scale range to the full-scale 
range. It has an advantage in that the 
indicating pointer can under or overshoot 
the control points if the temperature should 
go beyond these limits, without damage to 
the controller. The instrument will thus 
indicate the true temperature at any time 
whether it is being used for control or not. 
“Load ”’ and “ mains ”’ neon indicator lamps 
are fitted so that the control period may be 
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observed and the instrument is provided 
with a master control switch, which com- 
pletely isolates it from the mains supply. 

The temperature measuring system operates 
on the mercury-in-steel thermometer principle. 
The load is controlled by a relay-operated 
mercury switch capable of handling loads up 
to 3kW, the relay operating current being 
switched off the thermometer contacts imme- 
diately the load circuit is opened or closed. 
This form of design prevents sparking at the 
thermometer contacts and is claimed to pro- 
long their life indefinitely. The controller can 
be supplied to operate over any range between 
—30 deg. and 1000 deg. Fah. with a mini- 
mum coverage of 50 deg. Fah. 

A low-temperature testing equipment 
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made by this firm is illustrated in Fig. 7. 
It consists essentially of a circular tank filled 
with a liquid of low freezing point, a re- 
frigerant, a circulating system, a thermo- 
static control unit and a stirring mechanism. 
The equipment, is designed to operate 
at all temperatures between ambient and 
—70 deg. Cent. 

In operation the liquid in the tank is 
pumped through a coil, which is cooled bya 
block of carbon dioxide. A control valve in 
the cooling circuit is adjusted until the most 
suitable rate of circulation for a given 
temperature is obtained. Once the desired 
rate of circulation has been set a small 
electric motor, which drives the centrifugal 
circulating pump, is automatically switched 
on and off by a contact thermometer im- 
mersed in the liquid stream to maintain the 
tank at the required temperature. Normally 
a stability of about 0-25 deg. Cent. can be 
expected, although smaller differentials can 
be obtained by judicious adjustment of the 
circulating control valve. 

In order that the system of thermostatic 
control may be fully efficient the relay 
operating and circulating pump is of elec- 
tronic pattern, using a cold cathode tube. 
The circuit is so designed that there is a short 
delay between the make or break of the con- 
tact thermometer and the pump operation. 
In this way any slight chattering of the 
thermometer contacts which may take place 
due to external vibration in no way affects 
the temperature control. 

The stirring system, designed to ensure 
efficient distribution of the liquid in the tank, 
consists of a motor-driven centrifugal pump, 
which circulates the liquid through a multi- 
orifice jet mounted in the side of the tank. 
This system is arranged outside the tank so 
that it offers no obstruction in the test area. 
In the case of both circulating and stirring 
pumps brushless motors have been used to 
reduce noise, vibration and maintenance to a 
minimum. 


OzaLip Company, LTD. 


Of the four new plan-copying machines 
shown by the Ozalid Company, Ltd., 62, 
London Wall, London, E.C.2, the largest is 
known as the “ Ozamaster,” which gives 
synchronised exposure, development, and 
stacking of originals and finished prints in 
one continuous operation. In it originals 
and sensitised material are conveyed auto- 
matically around the revolving printing 
cylinder, after which the originals are 
separated from the prints and stacked in a 
receiving tray, the print being conveyed 
without friction or loss of speed through the 
developer section of the machine. Ozalid 
transparencies, tracing cloth and air mail 
papers can be developed without the use 
of carrier paper, and finished prints are 
stacked in order either at the front or rear 
of the machine as desired. Finger-tip controls 
on the machine are used to change its speed, 
and for the filling of the ammonia storage 
tank without inconvenience or delay. 

The new machine—illustrated in Fig. 
8—has a rigid electrically welded stand 
of angle iron construction mounted on four 
castors. An electronic variable-speed drive 
in the base consists of a control unit, an anode 
transformer and a } h.p. d.c. geared motor. 
This drive is used to vary the printing and 
developing speed from 8in to 30in per minute. 
Two blowers used for the printer and 
developer units are driven by a ? h.p., 3500 
r.p.m., constant-speed motor in the base. A 
tracing release pedal is also mounted on the 
stand, on the right-hand side of which there is 
also the electrical control gear for the burner. 

The printer is designed on the early contact 
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principle, in order to prevent slippage 
between tracing and sensitised material and 
reduce static electricity toa minimum. The 
light source consists of a 3-6-kW, 48in active 
length quartz burner of the dry-cathode, high- 
pressure, mercury vapour type. The quartz 
burner is mounted inside a glass filter tube, 
with mounting fittings and screw terminals at 
both ends connecting it to the transformer. 
This burner assembly is fastened with two 
screws to a receptacle containing a special 
reflector and a movable light shield. 


The burner is constantly cooled by the front 


blower, which conveys cool air under pressure 
through a duct located next to the burner and 
extending the full length. The hot air 
which escapes at both ends is drawn off by 
the rear blower and exhausted to the outside 
atmosphere, an arrangement which prevents 
heated air or ozone reaching the room. 

The original and sensitised materials are 
guided through the printer by multiple 
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belts. If a tracing is fed into the machine 
unevenly, or if, through th2 use of sticky 
tape, it wraps itself around the cylinder, 
the print can be withdrawn without damage 
by pressing down the pedal. This operation 
releases the perforated belts and lifts the 
printer delivery roller. 

The auxiliary belts consist of brown durable 
fabric and help to guide the original and 
sensitised materials from the feed board to 
the printing cylinder. They are designed to 
retain their original adjustment, but the 
tension can be adjusted easily by moving the 
plate around which the belts revolve toward 
the glass cylinder. 

Both the tracing and the Ozalid material 
are taken off the printing cylinder by an 
automatic pick-off. In this pick-off air under 
pressure emerges from a slotted duct running 
parallel to the cylinder, and lifts both the 
tracing and sensitised material off the 
cylinder. In order to keep the air slot free 
of dust an air filter is fitted. 

The printer is equipped with two stationary 
vacuum tanks, which automatically separate 
the tracings from the prints. The per- 
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forated printer belts travel over one of the 
tanks, and the sensitised material is drawn 
toward them shortly after it leaves the print- 
ing cylinder to be automatically carried into 
the developer. Opposite the first vacuum 
tank is located the second tank, around 
which travel a series of endless belts spaced 
approximately }in apart. Perforations on 
this tank draw the original tracing away from 
the exposed material and carry it, by means 
of the endless belts, into the receiving tray. 
Tracings stack evenly face down and in 
order in sizes up to llin by 17in. This stack- 
ing feature works equally well when using 
cut sheets or continuous yardage. 

The paper support rollers are mounted on 
universal joints underneath the feed board 
and are kept in position by means of a cam 
lock. A hinged cover has been provided to 
protect the roll stock from exposure to light 
during operation. When opened, it may be 
used as a receptacle for long tracings which 
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and flows from the centre of the machine 
along the sloped trays and heaters toward 
the ends. As the ammonia is evaporated 
the fumes are superheated by four additional 
rod heaters controlled by a thermoswitch 
located on the left endplate. 

To prevent splash from the trays 
reaching the prints going over the per- 
forated surface, the trays are covered with a 
fine mesh stainless steel screen. 

Acast aluminium ammonia tank, from which 
ammonia solution is fed to the drip tray, is 
mounted on the right developer endplate. 
It has a capacity of about 2 gallons and 
contains a “bucket conveyor”? ammonia 
feed system. A series of buckets, each holding 
approximately 1}c.cm., are fastened to both 
sides of a stainless steel roller chain which is 
driven by the sealing sleeve drive roller. The 
speed of this chain varies with the machine 
speed, and the amount of ammonia delivered 
is in the same linear proportion. The rate 
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otherwise might extend to the floor. The 
paper cutter mounted on the feed board 
is used to sever quickly all roll stock whenever 
cut sheets are more economical to use, or 
whenever operations are being temporarily 
suspended. 

A stainless steel developing tank with a 
perforated top is bolted between two heavy 
sheet steel endplates and rubber baskets. 
An endless stainless steel screen of extremely 
flexible construction revolves around the 
developing tank and is driven by a rubber- 
coated roller. On top of the screen and 
driven by another roller at the same speed 
the sealing sleeve moves, covering up the 
tank perforations and preventing the escape 
of ammonia fumes. 

With this arrangement of two belts moving 
at synchronous speed, it is claimed, positive 
delivery of all sensitised material is assured. 
At the same time, it avoidsany possibility that 
the sensitised materials might be scratched. 

Vee-shaped, heavy-gauge stainless steel 
evaporating trays and two rod heaters are 
used to generate ammonia fumes. Aqua 
ammonia is admitted through two feed pipes 
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of evaporation is thus decreased at slow 
speeds and increased at high speeds. 

When the level of the ammonia drops to a 
certain point, an arm float operates a switch 
and a red light on the front panel flashes, 
signalling that the ammonia tank should be 
refilled. 

A rewinding device is supplied and pro- 
vides added convenience when continuous 
yardage is used. This device is mounted on 
the back of the machine above the rear 
delivery tray and consists of a tapered 
hexagon bar driven by an electric motor. 
This rewinder accommodates up to 100 yards 


of paper. 
ENGLISH ELECTRIC CoMPANY, LTD. 


Many examples of a extensive range of 
diesel engines for traction, industrial and 
marine use are shown by the English Electric 
Company, Ltd., of Rugby. 

These engines include a new dual fuel 
engine, a standard unit to the cylinder heads 
of which is fitted simple equipment to enable 
the unit to operate either as a straight diesel 
engine or as @ dual fuel unit as desired. The 
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three-cylinder, 10in bore by 12in stroke 
engine shown has an output of 165 h.p. at 
600 r.p.m. and operates on town’s, sewage, 
producer or natural gas. For dual fuel 
operation the normal fuel injection equip- 
ment is used to provide pilot injection of fuel 
to ignite the gas. 

Additional parts fitted on the dual fuel 
engine consist of specially designed gas 
admission valves, which are fitted to the 
cylinder heads and linked to the governor. 
This gear is readily accessible and adjustable 
and is so arranged that close governing is 
possible both on gas and gas and oil. 

The compression ratio of the unit is the 
same as for a standard diesel engine, and the 
b.m.e.p., exhaust, oil and water temperature 
conditions are similar to a normal diesel 
engine under full load. The amount of fuel 
oil required for pilot injection purposes varies 
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a combined lubricating oil and water indi- 
cator, exhaust system and compressed air 
starting gear, on a fabricated underframe. 
The complete unit is set on a main frame 
which carries the drilling equipment. 

The cast iron bed-plate of the engine con- 
tains the main bearing housings and in the 
crankcase, which is bored to take'cast iron wet 
liners, large doors provide easy access to all 
the big ends and main bearings. The cylinder 
liners are registered into the upper face of 
the crankcase by flanges and are held in 
position by the cylinder heads, the joints 
being made by means of solid copper washers. 
The liner skirts are each located and sealed 
at the bottom end of the water jacket by two 
heat and oil-resisting synthetic rubber rings, 
which permit free expansion of the liners in a 
downwards direction. 

Four valves are fitted to each cylinder 
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from 5 to 10 per cent of the B.Th.U.s of 
gas consumed, the average combined fuel 
consumption at full load being approximately 
7200 B.Th.U. per b.h.p.-hour. The engine 
is started on diesel fuel and, when re- 
quired, it can be changed over to dual fuel 
operation whilst running. It is also possible 
to vary the amount of fuel required for pilot 
ignition purposes whilst the engine is running. 

It is pointed out by the makers that the 
arrangement adopted enables efficient use 
to be made of the gas as the engine is a high- 
compression unit. At the same time it 
obviates the necessity for changing com- 
pression ratios and substituting ignition 
apparatus for the injection equipment, which 
would be necessary if the diesel engine had 
to be converted to a gas engine. 

These engines, one of which is shown in 
Fig. 9, develop their normal standard 
rating when running on methane, town’s 
gas or natural gas, but when using producer 
gas the normal output is derated by about 
10 per cent. 

A four-stroke, six-cylinder vertical oil 
engine on the stand is stated to be specially 
suited for use in oil well drilling rigs. This 
engine—see Fig. 10—has a bore of 6in and a 
stroke of 8in and is rated at 200 h.p. at 1300 
r.p.m. The complete unit consists of the 
engine and hydraulic coupling mounted with 


and two springs are provided on each valve 
to minimise the risk of spring failure. Each 
cylinder can be removed complete with its 
valves. A monobloc fuel pump is 
carried on a circular bored seating attached 
to the engine cylinder block so that the align- 
ment of its driving shaft is permanently 
maintained. 

Automatic pressure feed lubrication is 
provided by a gear pump driven from the 
crankshaft, oil being delivered through a 
strainer to the crankshaft main bearings and 
other parts. The small ends and pistons are 
splash and mist lubricated and the camshaft 
bearings, valve gear and chains are lubri- 
cated by a low-pressure supply of oil tapped 
off the high-pressure system. 

An air-operated motor mounted on the 
bed-plate is used for starting purposes. 
A pinion in this motor engages the toothed 
rim of the engine flywheel, engagement 
and disengagement being automatic. 

Although this engine has been specially 
developed for oil well drilling work, together 
with its auxiliaries it forms a complete power 
unit which is portable and can readily be 
applied to any other type of mechanical 
drive. 

The traction range of English Electric 
engines is represented by a four-cylinder 
turbo-charged diesel engine delivering 400 h.p. 
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and having a speed range from 385 r.p.m. to 
750 r.p.m. 


G. A. Harvey AND Co., (Lonpon),*Lrp.% 


A very high percentage of the heavy indus- 
trial and marine equipment made by G. A. 
Harvey and Co. (London), Ltd., of Greenwich, 
is of specialised nature and far too large to be 
exhibited, but representative examples of 
this work can be seen in photographs on the 
firm’s stand. Such work carried out by this 
company ranges from the smallest high- 
pressure autoclaves for 3000lb working 
pressure, up to fractionating columns 9ft 6in 
diameter, 168ft long, and weighing 220 tons, 
and gas oil separators made from 3in thick 
mild steel plate 4ft 6in diameter by 170ft 
long. Although a new fusion welding shop at 
the works is planned specially for the 
fabrication of pressure vessels of all sizes, 
general production is also undertaken 
from plate varying from jin thick to 6in 
thick, including turbine casings weighing 
28 tons, heavy fabricated press members, 
engine frames and cement-drying kilns. 

The exhibits include a tube bundle, weigh- 
ing 10 tons, 4ft 24in diameter by 16ft long, for 
a heat exchanger. This bundle contains 1258 
mild steel tubes #in diameter at lin square 
pitch at 45 deg. The tubes are expanded 
through the full thickness of tube plates 5in 
thick. A gilled tube air cooler for refrigeration 
purposes contains six stacks each of sixteen 
“ Tapergil ”’ mild steel tubes 3}4in outside 
diameter with tapered gills at in pitch. 
This cooler, which is 5ft 6in long, 2ft 9in wide 
and 5ft 6}in high, has a cooling surface of 
approximately 1850 square feet and was 
galvanised after manufacture. 

Representative examples are also shown 
of the extensive range of perforated metals, 
woven wire cloth, wirework, glazed office 
partitions and a wide variety of other pressed 
steel equipment for which the firm is so well 
known. 


ELECTRICAL POWER ENGINEERING 
Company (B’HAmM), Ltp. 


Rotating machines exhibited by the Elec- 
trical Power Engineering Company (B’ham), 
Ltd., Birmingham, include examples of the 
firm’s products designed for special applica- 
tions. One of these exhibits, illustrated 





FiG. 11—FLAMEPROOF PROPELLER FAN 
MOTOR—ELECTRICAL POWER ENGINEERING 


in Fig. 11, is a 110-V d.c. marine type pro- 
peller fan motor with an output of 4 h.p. at 
1700 r.p.m. This unit is of flame proof con- 
struction and is designed for ship ventilation 
duties in oil tankers or in situations where 
explosive gases or dusts are likely to be 
encountered. With the aim of reducing 
turbulence to a minimum, by presenting a 
reasonably smooth contour to the air stream, 
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the terminal box is mounted outside the fan 
trunking and is connected to the motor by 
a length of heavy gauge conduit. 

Another marine type motor shown on the 
same stand is a totally enclosed watertight 
variable-speed machine, without feet, but 
embodying a special fixing skirt for attach- 
ment to the supporting structure for a fan 
drive. The motor develops 3 h.p. at 700/1000 
r.p.m on a d.c. supply of 110V, and complies 
with Lloyd’s rules for electrical equipment in 
ships. 


HARBORMASTER, LTD. 


An outboard propulsion unit, known as 
the ‘“ Harbormaster” and built in the 
United States by Murray and Tregurtha, 
Inc., was used to particularly good effect 
during the late war to power such develop- 
ments as the “Rhino Ferry.” Since the 
war these units have been developed for 
commercial application on a variety of vessels 
in America, and their production under 
licence has now been started in this country 
by Harbormaster, Ltd., of 108, Fenchurch 
Street, London, E.C.3. 

The first unit to be built in this country 
is shown at the exhibition and is powered 
by a 10-35 litre Meadows diesel engine. 
This engine has a continuous output of 
100 h.p. and drives a 48in propeller at 400 
r.p.m., through{a reduction of 45 to 1. 

This type of propulsion unit is completely 
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can be seen in the drawing reproduced in 
Fig. 13. The assembly is pivotally mounted 
at the stern end of the main frame of the 
propulsion unit. Power is transmitted from 
the engine through the horizontal shaft A 
and steering, which is effected by propeller 
reaction, through the shaft B. The drive is 
transmitted through spiral bevel gears at 
one end of the cross 
shaft C and similar 
gears at the opposite 
end to an intermediate 
vertical propeller shaft 
D. The propeller stem 
is carried on tapered 
roller bearings Z. This 
stem, with the pro- 
peller, is turned to 
steer the vessel 
through a worm wheel 
and worm on the 
shaft F actuated 
through a roller chain 
and cross shaft @ from 
the steering shaft. 
The stem mounting 
is bolted to a housing 
H which is carried on 
bronze bearings in 
the main frame and 
on those bearings the 
whole of the stem 
assembly can be swung 
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above. Drive from the intermediate shaft D 
is transmitted through bevel gearing to the 
propeller shaft ZL, which runs in two sets of 
tapered roller thrust bearings. On an exten. 
sion to the rear of the propeller shaft is 
mounted a spur wheel which drives a gear 
type lubricating pump M. This pump raises 
oil to the top of the propulsion assembly 































FIGs. 12 AND _13—OUTBOARD PROPULSION UNIT—HARBORMASTER 


self-contained and can readily be installed 
or removed from different craft, or used in 
groups of two, three or more according to 
the power required. The propeller assembly 
is pivoted and can be elevated as required to 
permit propulsion of vessels in shallow waters. 
Steering is by rotation of the propeller 
assembly, which can be turned through 
a full 360 deg. This feature gives a craft 
fitted with one of the outboard units complete 
manceuvrability without necessity for the 
fitting of a rudder or reversing gear. 

The complete propulsion unit is arranged 
on aheavy base frame, which is bolted to the 
deck of the craft. The engine is mounted 
on the forward end of the frame and the 
propeller assembly, pivoted on its aft end, 
overhangs the deck of the vessel. Behind 
the engine a small bridge is arranged on the 
frame and here the steersman also has con- 
trols for the engine and for the elevation of 
the propeller assembly. One of the American- 
built units is illustrated in Fig. 12, showing 
the propeller in the raised position. 

The mechanism of the propeller assembly 


upwards through 180 deg. about the axis 
XX. The elevating mechanism consists of 
a bull gear J, fixed on the left-hand side of 
the housing, which is linked through a pinion 
and flanges to a worm gear which is not 
shown in the drawing. This worm gear is 
actuated through the shaft K and as it is not 
reversible the stem assembly can be raised 
and remains locked at any required angle. 
By this arrangement the propeller can be ele- 
vated and held at an angle to clear obstruc- 
tions in shallow waters, whilst it continues 
to rotate and propel the craft. The flanges 
in the elevating mechanism are connected 
by shear pins which are designed to protect 
the unit should a protective skeg at the 
foot of the propeller housing strike an under- 
water obstacle. In this event, the pins shear 
and the underwater part of the unit is able 
to swing freely upwards to ride over the 
obstruction without damage to working 
parts of the mechanism. 

The lower end of the propeller stem 
encloses a streamlined gearbox at the base 
of which is the protective skeg mentioned 


from which it gravitates down the stem 
shaft housing back to the oil-filled 
lower gearbox whence it is recirculated. 


GrorGE Kent, Lrp. 


Working models on the stand of George 
Kent, Ltd., of Luton, are arranged to show 
further developments of the “ Mark 20” 
air-operated automatic controller, which was 
described in detail in Tok ENGINEER of 
August 22, 1947. This control instrument 
was developed for application to a number of 
processes in conjunction with standard 
measuring instruments for temperature, flow, 
specific gravity, pressure, &c. It performs 
the following kinds of control :—Propor- 
tional, floating and proportional, proportional 
and post derivative, and floating plus pro- 
portional plus first derivative. 

One of the exhibits is a flow ratio controller, 
comprising one of the firm’s “ K.M.” t 
flow meters, fitted with a ‘‘ Mk. 24” air 
transmitter sending an impulse to the setting 
pointer of a second “K.M.” flow meter, 
fitted as shown in Fig. 14 with “ Mark 20” 
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air-operated automatic control. The magni- 
tude of the movement of the setting pointer 
of the controller for a given input from the 
transmitter is adjustable by a ratio leverage 
over @ range of 3 to 1 in the case of square 
root spaced instruments, such as the ‘‘ K.M.” 
meter, or 9 to 1 in the case of equally spaced 
instruments, such as the firm’s “ring 
balance” flow meter. The magnitude of 
the movement of the setting pointer may 
also be biased up to plus or minus 100 per 
cent of the chart travel, so permitting the 
control variable to include a constant, if so 
desired. 

Such an arrangement is used for fuel/air 
ratio control, in which the fuel/air ratio can 
be adjusted with the device mentioned above 
and the air quantity biased to permit either 
changing ratio with load, or accommodate 
a constant air infiltration or leakage by virtue 
of the origin shift device. 

Another working model is a “ ring balance ”’ 
flow controller fitted with “ Mark 20” air- 





Fic. 14—** K.M.** FLOW CONTROLLER—KENT 


operated control mechanism operating a 
control valve in an air flow line. 

A complete panel of boiler instruments 
for a power station is shown, as well as a 
smaller panel of instruments specially 
designed to aid in the efficient and economical 
operation of Lancashire boiler plants. Other 
exhibits include a range of ‘‘ M ”’ type semi- 
positive rotary piston meters for water, oil 
and petrol; shunt meters for steam, gas and 
air ; Venturi meters, and “ Multelec ’’ poten- 
tiometric instruments for measurement of 
temperature, CO, and electrolytic con- 
ductivity. 


Mono Pumps, Ltp. 


Pumping units are made by Mono Pumps, 
Ltd., 67, Clerkenwell Road, London, E.C.1, 
for a very wide range of duties in all branches 
of industry. All of these pumps work on the 
same principle of a hardened metal rotor of 
helical spiral form, rotating in a rubber stator 
with a slightly eccentric motion. These 
pumps are self-priming and can be designed 
to handle clean, dirty or corrosive liquids of 
high or low viscosity. 

Among the units exhibited at Olympia is a 
neat and compact range of marine vertical 
pumps, specially developed with a view to 
economising in the space occupied in an 
engine-room. Little maintenance is called 
for with these units, and ample space is pro- 
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vided by access holes for gland adjustment 
and inspection purposes. 

A pump for the food and chemical indus- 
tries is so designed that by four simple 
operations the unit can be dismantled for 
cleaning. In Fig. 15 fwe {illustrate the latest 





FIG. 15—DISPENSING PUMP—MONO 


pump which has been introduced for labora- 
tory and pharmaceutical purposes. This 
dispensing pump, as it is known, has a 
pressure limit of 45 lb per square inch and is 
suitable for use in connection with the 
pressure filtration of finely graded chemical 
or other preparations. 


Butt Motors, Lp. 


A useful development in the field of lift 
motors is the new heavy-duty version of the 
well-known ‘“ Super-Tandem ” motor manu- 
factured by Bull Motors, Ltd., Ipswich. In 
the standard “ Super-Tandem ”’ motor ven- 
tilation is effected by a fan mounted on the 
motor shaft in the normal way. Whilst this 
conventional method of ventilation is ade- 
quate for normal duties, it has been apparent 
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the time that the motor is likely to be used. 
It is therefore fully effective during periods 
when the main motor is stationary, as well 
as when the lift is actually in operation. 
It is claimed that the addition of the fan 
unit to the standard tandem motor increases 
the performance from normal duty (140 
starts per hour) to heavy-duty (140-250 





FiG. 17—-AIR STREAM COOLED MOTOR 
—BULL MOTORS 


starts per hour) without exceeding the tem- 
perature rise stipulated in B.S. 168/1936. 
Another exhibit on the same stand shows 
an example of the firm’s fan-duty motors, 
specially arranged for mounting in an air 
stream and fitted to a unit heater, as 
shown in the above illustration Fig. 17. 





Fic. 16—HEAVY DuTY SUPER TANDEM LIFT MoOTORS—BULL MOTORS 


for some years that an improved form of 
ventilation is necessary to make this design 
of motor suitable for heavy duties. 

The Bull heavy-duty tandem motor has 
been developed to meet this demand, the 
additional ventilation being provided by a 
separate small motor and propeller fan 
unit, mounted on the top of the main motor 
frame. As illustrated in Fig. 16, the fan motor 
is vertically mounted in a cylindrical casting, 
forming a self-contained unit, which can 
readily be fitted to the modified casing of 
the standard Tandem motor. 

The additional ventilation produced by 
the action of the vertical fan motor unit 
supplements the ventilation induced by the 
standard fan on the main motor-shaft. 
Since the fan motor is switched indepen- 
dently of the main motor the auxiliary venti- 
lation can be applied continuously during 


Maintenance of this unit is simplified by the 
fact that the bearing lubrication point is 
conveniently situated on the streamlined 
cover at the non-driving end of the motor. 

A further new development as far as this 
company is concerned is demonstrated in the 
form of a single-phase, capacitor-start, in- 
duction-run motor which can be seen in 
operation. 


GEORGE COHEN, Sons AND Co., LTp. 


The sheet metal working plant displayed 
on the stand of George Cohen, Sons and Co., 
Ltd., Sunbeam Road, London, N.W.10, 
includes three sizes of the ‘‘ Weybridge ” 
gang slitting machine. 

The lightest of these slitting machines is 
for 30in wide sheets of 22-gauge mild steel ; 
the medium model for 36in wide 8-gauge 
mild steel; and the heavy model, which is 
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intended for heavy duty in strip mills, for 
slitting 18in wide, 8-gauge stainless steel 
of 45 tons tensile. 

These machines have adjustable guides, 
and the front section of the feed table 
is removable to facilitate the changing 
of cutters. Each machine is driven by an 
independent motor mounted on an adjustable 
swing plate at the rear. Drive is taken 
through vee belts to a worm reduction gear 
carried in a geared head through which each 
of the cutter shafts and the feed rolls are 
directly driven. In the largest machine 
each shaft is driven from the gearbox by 
independent worm gearing. 

The tail end bearings of the cutter shafts 
consist of hardened and ground steel sleeves 
running on phosphor-bronze bushes, the 
sleeves being driven by keys on the cutter 
shafts. The use of this type of bearing avoids 
possibility of dust entering the bearing sur- 
faces when the tail frame member is with- 
drawn for cutter changing purposes. End 
thrust on the cutter shafts is taken by pre- 
loaded taper bearings at the driving end, and 
enclosed double-row ball bearings at the 
tail end. When it is required to change the 
cutters the tail end frame member can be 
uncoupled and slid outwards along ways, 
of which form an extension to the bed 
of the machine, to clear the shaft ends. 


MorGAN CRUCIBLE CoMPANY, LTD. 


A recently introduced rotary crucible 
furnace, designed for the economic melting of 
swarf and metal powders, is one of the new 
developments shown by the Morgan Crucible 
Company, Ltd., Battersea Church Road, 
London, 8.W.11. 

This furnace is fitted with a bottle-shaped 
crucible, specially designed for the melting 
of swarf and metal powders with a minimum 
of oxidation loss. In action, the body of the 
furnace is tilted so that the crucible axis is 
at about 45 deg. to the vertical, and both 
body and crucible continuously rotate. This 
rotation, aided by the bottle shape of the 


Fic. 18—TILTING CRUCIBLE FURNACE—MORGAN 


crucible, has the effect of continuously turn- 
ing the charge over, repeatedly dipping it 
into the molten pool as it melts. The cover 
remains stationary, the oil or gas burner firing 
downwards through it. 

The company’s bale-out furnace for alumi- 
nium and bronze die casting is shown for the 
first time equipped with a thermostatic 
control. A cheap and handy melting unit for 
quick small melts of all common non-ferrous 
metals is a miniature paraffin crucible furnace 
fitted with a pressure fuel tank and a pump. 
This unit melts 32 Ib of brass in twenty-five 
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to thirty minutes, and its tank holds enough 
fuel for four melts. 

The latest hydraulic tilting crucible furnace 
is made in five sizes with capacities from 
400 lb to ? ton brass and 150 1b to 4 ton 
aluminium. With this furnace—see Fig. 18 
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and the riser. The plate is made very thinly 
in plumbago, which is of high conductivity 
and not adhered to by molten metal, so that 
the feeding of the casting is in no way 
impaired. When a casting has cooled its 
risers can be easily knocked off or sawn 


Fic. 19—COMBINED HEAT EXCHANGER—SERCK 


—the pouring stream is fired throughout the 
tilt and charges are poured direct without 
moving the work. 

In order that the furnace can be kept in 
continuous operation it is built with a 
removable body, which can be replaced 
quickly and easily by a spare body. The 
tilting shafts lie in open bearings on the 
pedestals and the body is freed for lifting out 
by simply swinging the burner clear. Tilting 
is effected by an oil-hydraulic system con- 
sisting of a telescopic ram served by a motor 
driven pump and reser- 
voir housed under the 
furnace platform. As 
the furnace body is not 
counterweighted, but 
is driven up by the ram 
and comes down un- 
der its own weight, the 
hydraulic motor is only 
run during the tilting 
operation. The tilting 
control lever incor- 
porates the push but- 
ton for the hydraulic 
motor and with it the 
operator controls with 
one hand the motor, 
tilting and speed of 
pouring. This lever 
is of the dead man’s 
handle type and when 
released halts the tilt- 
ing movement and 
locks the furnace in 
that position. 

The furnace is supplied equipped for either 
gas or oil burning, and as the burner tilts with 
the body firing can be continued throughout 
the tilting—a valuable feature during lengthy 
pouring operations, where the charge has to 
be maintained at a definite temperature. 

A display of plumbago ware on the stand 
includes plumbago knock-off plates, which 
are used to provide a cheaper method in the 
fettling of heavy risers. These riser plates con- 
sist of a circular disc with a central hole and 
are designed for insertion in the mould riser 
to leave a narrow neck between the casting 


through at the neck formed by the knock-off 
plates. 

In addition to a wide variety of carbon 
products for mechanical, electrical, chemical 
and metallurgical applications, many of 
them exhibited as components in manufac- 
turers’ equipment, the carbon engineering 
components section on the stand is largely 
devoted to test and demonstration equip- 
ment, illustrating the advantages of carbon 
for special engineering applications. Among 
components to be seen are running seal 
testing apparatus, equipment showing the use 
of carbon piston rings in compressors deliver- 
ing oil-free air, gas or steam, and various 
pieces of apparatus demonstrating the self- 
lubricating property and strength at high 
temperature of carbon, such as, for instance, 
a carbon bearing running under a load at 
400 deg. Cent. 


SercK RapiaTors, LtTp. 


A representative range of its heat ex- 
changers, oil and water coolers, radiators, 
&c., is shown by Serck Radiators, Ltd., of 
Warwick Road, Birmingham, 11. Most of 
this equipment will be familiar to visitors to 
this firm’s stand, where a special display is 
being made this year of the combined heat 
exchanger and oil cooler, together with a 
header tank for oil and petrol engines. 

The component parts which are used in 
this unit can be clearly seen in the photo- 
graph we reproduce in Fig. 19. It is 
built on the firm’s principle of removable 
tube stacks fitted into a machined casting. 
The stacks consist of rolled naval brass tube 
plates fitted with aluminium brass tubes. 
One end of each stack is fixed and the other 
is allowed to expand freely. By means of a 
double joint and lantern ring leakage is pre- 
vented between the primary and secondary 
fluids. 

The exhibits also include examples of high- 
efficiency intercoolers and aftercoolers for 
blowers, pressure chargers and air com- 
pressors, industrial radiators and air blast 
coolers, and for tube and secondary surface 
equipment for a variety of purposes. 


























THE ENGINEER 


A Seven-Day Journal 


Second International Mechanical 
Engineering Congress 

Ox Monday next, September 12th, the second 
International Mechanical Engineering Congress 
will begin in Paris, under the presidency of 
Professor Métral, of the Conservatoire National 
des Arts ot Métiers, and will continue throughout 
the week. The theme of the Congress dis- 
qussions is to be ‘** Production Efficiency,” and 
the two papers to be presented on Monday 
afternoon by Mr. Jacobsson, a Swedish delegate, 
and Monsieur Constant will deal respectively 
with “Production Efficiency through Inter- 
national Co-operation” and “ Medium-Sized 
Works and the Growth of Production Effi- 
ciency.” The papers to be read on Tuesday, 
September 13th, include one by Mr. van 
Mourik Broekman, a Dutch delegate, on “ The 
Growth from Jobbing to Series and Mass Pro- 
duction”; one by Dr. Ing. Hirschfeld, from 
Czechoslovakia, on ‘The Use of Sintered 
Carbides””; and one by the President, Pro- 
fessor Métral, on ‘‘ The Adaptation of Machine 
Tools to Mass Production.””’ On Wednesday, 
September 14th, contributions will be made by 
Belgian and Swedish engineers, and include 
“The Realisation of a Manufacturing Pro- 
e,” by Monsieur Hilybrechts ; ‘‘ Group 
Production at AB Scania Vabis Bus and Lorry 
Works,” by Mr. Kérling; and “Control of 
Machinability,” by Director M. Svahn. On 
Thursday, September 15th, a paper by Mr. 
Pekelharing, from Holland, on “ The Influence 
of Surface Roughness on the Cost of Manufac- 
ture in Mechanical Engineering,” will be dis- 
cussed, and will be followed by one dealing with 
“Methods for Introducing into a Flow Pro- 
duction Line Orders which Deviate from 
Standard,” by Professor Bickel, a Swiss dele- 


gate. On Friday, September 16th, Ing. M. E. 
Hijmans, from Holland, will speak on ‘ Pro- 
duction Efficiency and Structure of the Mech- 
anical Engineering Industry,” and Ing. Veska, 
a Czechoslovak delegate, will read a paper on 


“Batch Production of Tools.” On the final 
day of the Congress, September 17th, a paper 
entitled ‘‘The Advancement of Production 
Efficiency ” is to be presented by Mr. A. W. 
Berry, M.I.Mech.E., Director of the British 
Engineers’ Association. On three days of the 
Congress there will be a series of works visits, 
and arrangements have also been made for 
delegates to undertake a “ study tour ” lasting 
from Sunday, September 18th, until Friday, 
September 23rd. The organisation for British 
participation in the Congress is in the hands of 
the British Engineers’ Association, 32, Victoria 
Street, London, S.W.1. 


British Railways Winter Train 
Improvements 

IMPROVEMENTS in British Railways’ train 
services, to begin with the 1949-50 winter time- 
tables on September 26th, have been announced. 
Because of the restricted coal supplies available 
to the railways, the booked weekly passenger 
train mileage (3,956,723 miles) will be slightly 
less than last winter (3,972,458 miles), and will 
still be considerably below the mileage of the 
winter of 1938-39 (4,823,025 miles). Never- 
theless, there will be additional main line trains 
compared with last winter ; some trains will be 
faster, and facilities for advance booking of 
seats, also the provision of restaurant, buffet and 
sleeping cars, will be better than in any winter 
since the war. A number of express trains are 
being retimed, some to give better connections 
and others to meet requests from the public, 
whilst the timing of twenty-seven trains will 
be decreased by amounts varying from ten to 
thirty-nine minutes. Electric trains will begin 
to operate between Liverpool Street and Shen- 
field on September 26th, and the change-over 
of suburban trains from steam to electric 
traction on that section of the Eastern Region 
will bo complete by November 7th. There is 


still a shortage of passenger coaches and the 
condition of many in service is poor. That is 
because it has not been found possible to make 
good the deficiencies caused by the war, owing 
to the restrictions on steel supplies and other 
materials and the shortage of skilled staff. 
Nevertheless, so far as numbers of coaches are 
concerned, it has been possible by concentrating 
on repairs to have 2800 more vehicles available 
for service than at the beginning of 1948. The 
year’s programme of 2000 miles of track renewal 
is said to be proceeding substantially according 
to plan and to include 463 miles laid with the 
new standard flat-bottom rail. The number of 
speed restrictions has been reduced in the last 
twelve months. These restrictions, which are 
largely due to arrears of maintenance caused 
by the war, adversely affect good timekeeping. 
Nevertheless, improvements to permanent way, 
and the better position generally of locomotive 
maintenance, have contributed to an all-round 
improvement in timekeeping. A constant 
factor against punctuality is the poor quality 
of coal now available for locomotive purposes, 
mainly due to the priority which has to be given 
to export coal. Since 1948 seven new vessels 
(gross tonnage 19,366) have been brought into 
service on Continental, Irish and Isle of Wight 
routes. At present under construction are 
vessels for the Newhaven—Dieppe service 
(expected early 1950), Harwich-Hook of 
Holland (expected summer, 1950), Harwich— 
Zeebrugge train ferry (expected early 1951), and 
Portsmouth-Isle of Wight (expected summer 
1951). These new vessels will help to build up 
the Railway Executive fleet, which was 
seriously depleted during the war. In addition, 
a further ship has just been authorised for the 
Channel Islands service and delivery is expected 
in 1952. 


The Aircraft Industry’s Tenth Exhibition 


THE premier event of the aeronautical year, 
the Society of British Aircraft Constructors’ 
(S.B.A.C.) Flying Display and Exhibition, is 
being held this week. It is the tenth in the 
series, and is staged for the second time at the 
Royal Aircraft Establishment’s airfield at 
Farnborough, Hants. This year, as last, the 
programme is spread over five days, beginning 
last Wednesday, September 7th, and continuing 
till to-day, Friday, for visitors and gues‘s 
by invitation; tomorrow and Sunday, Sept- 
ember 10th and 11th, the exhibition will be 
open to the public. Each year since the war 
this exhibition, giving a complete picture of 
the British aircraft industry, has become of 
greater importance. Visitors from overseas 
flock to it in thousands, and it is of great 
significance in connection with the export 
drive. At the time of going to press it is not 
possible to give a full report on the event, but 
next week we hope to refer to some of the 
exhibits. It is already certain, however, that 
the display, which has always enjoyed a reputa- 
tion for presenting for the first time a great 
variety of aircraft, engines and equipment, is 
this year more interesting than ever. Of fifty- 
six aircraft taking part, no fewer than twenty- 
three have gas turbine engines. Two fighter 
aircraft are being demonstrated with after- 
burning, or reheat, equipment, in which addi- 
tional fuel is burnt in the jet pipe to augment 
the thrust of a turbo-propeller engine. The 
numbers of new aircraft make even a list of 
them too long for inclusion in this Journal Note, 
but outstanding in interest are the de Havilland 
* Comet ”’ airliner, with swept-back wings and 
jet engines ; the English Electric ‘‘ Canberra,”’ 
the first British jet bomber, and the Vickers 
“Type 510” and Hawker “ P.1052,” both 
supersonic-speed jet fighters. Civil gas turbine 
airliners include the Armstrong-Whitworth 
** Apollo,” the Handley Page ‘“‘ Hermes V,”’ and 
the Vickers ‘‘ Viscount,” all four-engined air- 
eraft with turbo-propeller engines. Altogether, 
this is a magnificent show, with flying demon- 


strations on each of the five days and items of 
great interest in the “static” part of the 
exhibition. It shows beyond doubt that Great 
Britain has overcome her post-war difficulties 
and is taking once more a substantial lead in 
aeronautical matters. 


The Harvesting of Seaweed 


AN interesting review of the progress being 
made in methods for the harvesting, drying and 
grinding of sublittoral seaweed is contained in 
the annual report of the Scottish Seaweed 
Research Association, which was issued last 
week. The report records that in the early 
part of last year attention was centred upon 
the cutting and entrainment principle in relation 
to the harvesting of sublittoral seaweed. The 
aim was to develop a method which would 
eliminate some of the disadvantages of the 
original ‘‘ cut and suck ”’ process—described in 
THE ENGINEER, October 10, 17 and 24, 1947— 
80 as to give an increased yield of weed per unit 
of sea-bed traversed and per unit of water 
pumped. Existing manufacturing methods, the 
report says, necessitate the separate treatment 
of stipe and fond, and for that reason efforts 
were made to design a harvester that would 
bring the whole weed to the surface. Several 
fundamental factors had to be studied, and in 
order to examine some of them before attempt- 
ing the construction of a complete harvester 
from insufficient data, an experimental trawl 
was built in the Association’s workshops at 
Musselburgh for use in obtaining information on 
cutters designed to sever the stipe a few inches 
above the holdfast. The trawl was equipped 
in such a way that tests could be carried out to 
determine the most suitable form of skids to 
prevent anchoring and provide protection from 
the moving blades without causing draping and 
blinding by weed. Experiments with the trawl 
proceeded throughout last year as far as possible 
with the small boats then available and are to 
be continued with the aid of a new experimental 
harvesting vessel, the ‘* Asco,” which the 
Association has procured. It is a twin-screw 
pinnace, originally designed for use by the 
Admiralty for torpedo recovery purposes, and 
has now been fitted with two 100 h.p. Perkins 
diesel engines. Some modifications have been 
made to render the boat suitable for its new 
duties. It is 60ft long, has a beam of 14ft 6in 
and a hold which can accommodate 10 tons of 
soaweed. 


The P. and O. Liner “ Himalaya” 


Last week we were invited to attend the 
trials of the new 28,000-ton turbine-driven 
liner ‘‘ Himalaya,” which has been built by 
Vickers-Armstrongs and Co., Ltd., at Barrow- 
in-Furness, for the Peninsular and Oriental 
Steam Navigation Company, Ltd. She has an 
overall length of 710ft with a breadth moulded 
of 90ft 6in, and a draught of 31ft, and has 
been specially designed for the company’s 
Bombay and Melbourne services. When she 
sails on her maiden voyage on October 6th she 
will be one of the largest and fastest liners 
in the Australian trade. Her accommodation 
is laid out to cater for the comfort of 
762 first-class and 401 tourist-class passengers, 
and a complement of 631 officers and 
crew is carried. The propelling machinery 
comprises a twin-screw arrangement of Par- 
sons ‘“‘ Pametrada” geared steam turbines of 
42,500 s.h.p., taking steam from two large 
and two small Foster Wheeler water-tube 
boilers, at a pressure of 500lb and a tem- 
perature of 850 deg., Fah. During the speed 
trials carried out over the Admiralty measured 
mile of Arran, a mean speed of 25-13 knots 
was obtained. The maximum power deve- 
loped was about 42,750 s.h.p. with the 
four boilers. Later a twelve-hour trial at 
33,400s.h.p. was made, and during the voyage 
from Gourock to Southampton successful dis- 
tilling trials were carried out. 
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No. Il1I—(Continued from page 246, Sept. 2nd.) 


1 yey Engineering and Marine Exhibition 
at Olympia closes to-morrow, September 
10th. In the following pages we continue our 
description of some of the plant and equip- 
ment exhibited. 


Bennis CompBustion, Lp. 


Three new types of mechanical stoker 
are being shown for the first time by Bennis 
Combustion, Ltd., of Little Hulton, Bolton, 

,_ in addition to plant made by its subsidiary 
companies, the Saxon Engineering, Ltd., 
and Bennis Mechanisations, Ltd. 

The firm has applied its experience and 
knowledge of power station work to develop 
small units of chain grate stokers for use 
with shell type boilers. In these stokers, 
one of which can be seen in Fig. 23, the 
air spaces are well proportioned and designed 
to direct the air supply towards the front 
of the grate. The endless chain used for the 
grate has been constructed to handle low 
volatile and difficult fuels in service. 

The links of the chain have machined 
holes and are mounted upon steel link rods 
of comparatively large diameter. - Owing 
to the methods adopted of inserting the 
link rods, the chain can be easily connected 
or disconnected. This is an essential require- 
ment, as the links are assembled in “ stag- 
gered’ formation. The ends of the link 
rods are threaded, and have at each end 
heat and corrosion-resisting locknuts, which 
are completely shielded from the fuel and 
furnace gases by side-sealing links. 

The chassis or framework of the stoker 
is divided into three separate compart- 
ments and is mounted upon rollers so that 
it can be withdrawn for inspection purposes. 


FIG. 23—STOKER FOR SHELL TYPE BOILER— 
BENNIS 


The third or rearmost of these compart- 
ments has its own independent air supply, 
which, as in the case of the other two com- 
partments, is controllable from the front 
of the stoker. This design has been adopted 


because at the rear of the grate it is 
essential to ensure that the combustion 
of the fuel is fully completed without 
admitting excess air. The residual ash 
and clinker is automatically discharged and 
collected in the chamber formed between 
the end of the grate and the firebrick bridge 
wall. 

With the smaller fuels, particularly those 
having low binding properties, a certain 
amount of riddlings will pass through the 
links. To prevent them blocking the 


Fic. 24—‘** ZENITH "’ 


inside of the grate and interfering with the 
air supply, a collecting tray is set beneath 
the rear compartment into which a majority 
of the riddlings can fall. This riddlings tray 
also acts as the duct supplying air to the 
rear cell and is under pressure. To dispose 
of the riddlings a small door at the front 
of the tray is opened and its contents are 
blown to the bottom of the furnace tube, 
whence they can easily be removed. 

Should the stoker require to be operated 
under natural or induced draught conditions, 
it is only necessary to open the door in front 
of the riddlings collecting tray and the door 
at the front of the stoker, and ample area 
becomes available through which air can 
be induced for light loads. 

The usual guillotine type of firedoor is 
proportioned to produce a level fuel bed 
of any desired depth. 

This firedoor in its lowest position provides 
a seal between the grate and the hopper, 
and when in its fully-raised position, gives 
ample access for internal inspection of the 
boiler furnaces and ease in hand-firing. 

The coal hopper is made in two portions, 
placed one above the other, and through 
an aperture between them the operator 
can check that there is a supply of fuel 
available. 

A cut-off slide, provided to isolate the top 
and bottom portions of the hopper, is used 
principally where overhead bunkers supply 
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fuel to the stoker, and to obviate ‘he noggs, 
sity of having to empty the chui-s lead; 
from the bunker outlets to the stoke 
hoppers. ; 

In this company’s new “ Zenit!.”” undo. 
feed stoker,*shown in Fig. 24, at the base 
of the hopper and away from any ‘iat, jg , 
short, slowly revolving screw, whi: can be 
extended to a storage bunker in order 4, 
provide automatic feed to the naching 
The speed of the screw is infinite! varighj. 
and when set gives a constant feed to a ram 
mechanism. The fuel being discha. ed from, 
the hopper via the screw falls in {:ont of , 
reciprocating ram, which slides ovvr a fixed 
plate. The fuel passes to a reciprocating 
conveyor plate, which moves the fy 
along to the retort. This conveyor plate 
acts gently upon the fuel, which is not 
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disturbed, apart from its forward motion on 
its way to the retort. 

A curved plate at the retort end of the 
machine normally rests upon the ribbon of 
fuel in the conveyor trough. Should the 
fuel bed become too thick, the ribbon of 
fuel increases in depth and raises the curved 
plate. This plate, through a connection, 
opens an air control damper and automati- 
cally allows more air to pass to the fuel bed. 
Conversely, should the fuel bed become too 
thin, the ribbon of fuel in the conveyor 
trough is reduced in depth to allow the curved 
plate to fall and close the air control damper. 

The third new machine on the stand is 4 
coking stoker known by the trade name 
** Aries.” 


Vuican Motors, Lrp. 


An interesting design of magnetically 
controlled centrifugal switch is shown fitted 
to a single-phase motor operating on the 
stand of Vulcan Motors, Ltd., Maidstone, 
Kent. 

As illustrated in Figs. 25 and 26, the 
switch comprises two assemblies. The 
actuating element consists essentially of 4 
curved lever, which is pivoted at its centre 
A and carries a weight at one end and 4 
steel armature B and forked spring con- 
tact at the other. The pivoted lever and a 
control magnet C are secured to a moulded 
magnet carrier D, the complete assembly 
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peing fitted and secured by a grub screw on 
an extension of the motor shaft. 

The second assembly is a moulded slip- 
ring cartier, fitted to the bearing boss, and 
located relatively to the bearing bore by a 





Fic. 25.—-CENTRIFUGAL SWITCH ARMATURE 
ASSEMBLY—VULCAN 


spigot. A flash guard separates the two 
slip-rings, which register with the forked 
contact of the centrifugel element when 
the switch is assembled. A flexible lead 
is taken from each slip-ring to a terminal 
block on the motor. 

When the motor is not running the forked 
spring contact is held on to the slip-rings 
by attraction ketween the armature B and 





FiG. 26—CENTRIFUGAL SWITCH SLIP- RING 
CARRIER—VULCAN 


the magnet C and, therefore forms a con- 
nection between the two rings, completing 
the electrical circuit through the starting 
winding. On switching “on” the rotor 
runs up to speed. At a certain point below 
full speed the centrifugal force on the pivoted 
lever overcomes the attractive force between 
the armature and magnet. At this speed 
the armature moves away from the magnet 
and contact is broken between the two 
slip-rings, and the circuit through the 
starting winding is interrupted. 

In this “‘ running ” position the increased 





FIG. 29—DUAL FAN, SQUIRREL-CAGE ROTOR—VULCAN 
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air gap between the armature and the magnet 
causes the restoring force to be greatly 
reduced, so that the speed must fall to a 
very low value before the switch can be 
reclosed to remake the starting winding 
circuit. It follows that the incidence of 
heavy momentary overload will reduce the 
speed considerably without operating the 
switch and setting up “hunting.” This 
characteristic provides a useful safeguard 
against burn-out of the starting winding or 
failure of the capacitor. 

On switching off the supply the motor 
comes to rest and the attraction between the 





FIG. 27—SINGLE - PHASE CAPACITOR - START 
MOTOR—VULCAN 


armature and the magnet is sufficient to 
remake contact on the slip-rings and to 
restore the starting circuit in readiness for 
the next start. 

Also shown on this stand are small and 
medium size a.c. motors, ranging from } to 
10 h.p. (three-phase) and } to 1 h.p. (single- 
phase). These exhibits constitute an inter- 
esting example of the extension of fabrication 
to small frame sizes. 

The laminated stator core is built up 
under pressure as a separate assembly. Mild 
steel bars are welded longitudinally to the 
periphery of the lami- 
nated core and a 
mild steel ring welded 
to these bars at each 
end of the assembly 
is spigoted to the end- 
shields. This method 
of construction results 
in a _ reduction of 
weight and gives im- 
proved facilities for 
cooling. In these 
machines noise reduc- 
tion is achieved by 
skewing the stator 
slots instead of the 
more usual practice of 
skewing the rotor slots. 
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Ventilation is provided by a fan mounted 
at each end of the shaft. Air is drawn by 
these fans through the louvred drip-proof 
end brackets and after passing over the 
winding and core is discharged through a 
central aperture in the frame. 

Examples of the machines exhibited are 
illustrated herewith. A single-phase capa- 





FIG. 28—THREE-PHASE INDUSTRIAL MOTOR 
—VULCAN 


citor-start motor is shown in Fig. 27, which 
shows the centrifugal switch with its cover 
removed. The louvred air inlet in the end- 
shield, and the outlet holes in the centre of 
the frame. In the three phase-motor shown 
in Fig. 28 the exhaust vents for the cooling 
air are louvred. A typical dual fan rotor 
is shown in Fig. 29. 


K. AnD L. STEELFOUNDERS AND ENGINEERS 
LTD. 


In addition to a representative selection of 
the steel castings it makes for a wide range of 
industrial applications, K. and L. Steel- 
founders and Engineers, Ltd., of Letchworth, 
Herts, is showing examples of its well-known 
range of ‘‘ Jones ” mobile cranes. 

The largest of these cranes, the K.L. 44, 
has a maximum lifting capacity of 4 tons 
when fitted wich a 24ft long channel jib. 
This machine can also be fitted with lattice 


Fic. 30—4-TON MOBILE CRANE-K & L 
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type jibs, 30ft, 40ft and 50ft long or 
special jibs to suit requirements. It is 
powered by either a Ruston twin-cylinder 
diesel engine or a Fordson tractor petrol 
engine, and its chassis is mounted on wheels 
or crawler tracks. All crane motions are 
power operated and each is independently con- 
trolled by a single lever. Hoisting and lower- 
ing movements are controlled by a brake, 
which is automatically applied when the 
control lever is returned to the neutral 
position. The machine has normal automo- 
bile type travelling controls and when 
mounted on road wheels has a maximum 
speed of 5 m.p.h. 

This crane is easily adapted for grabbing 
duties and in Fig. 30 is shown arranged for 
this class of work. 

A smaller version of this crane is the 
K.L. 22, which has a lifting capacity of 
2 tons at 8ft radius, using a return block. 
Tt can be fitted with a normal lattice jib or a 
16ft cantilever jib for handling work in 
restricted spaces. 

The smallest crane in this range is the 
K.L.15, the standard model of which is 
mounted on wheels and is fitted with a 16ft 
channel jib to lift 15 cewt. An extension 
5ft 6in long can be fitted to convert the 
standard jib to a 21ft centre swan-neck jib. 
Extension masts, which can be used to 
replace the standard jib, are 20ft long, to lift 
12 cwt at 6ft 6in radius to a height of 20ft, 
and 35ft long to lift 6 cwt at 7ft radius toa 
height of 35ft. 

Also to be seen upon this stand is the 
recently introduced 3 h.p. air-cooled petrol 
and petrol-paraffin engine of Browett 
Lindley, Ltd. This single-cylinder, four- 
stroke, side-valve engine has B.S.I. ratings of 
1-4 b.h.p. at 800 r-p.m., 2-9 b.h-p. at 1400 
r.p.m. and 3-8 b.h.p. at 2000 r.p.m. 


KeiTrH BLACKMAN, LTD. 


The familiar range of equipment made by 
Keith Blackman, Ltd., of Mill Mead Road, 
London, N.17, includes a number of different 
types of fans and blowers. Of three examples 
of axial fans in cast silicon aluminium 
alloy one is a direct-driven set mounted in 
a casing and designed to meet requirements 
for marine application. The casing and 
inspection doors, and the motor are water- 
tight and are made by the company. 


Fic. 31—DOUBLE 
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Another exhibit is a 60in diameter axial 
fan impeller cast in one piece and fitted with 
a hemispherical nose-fairing spun from 
flat aluminium sheet. 

One of this makers’ 42in double inlet 
blowing fans is illustrated in Fig. 31. 
This unit has a cast iron casing with inlet 
boxes of the same material, all divided on 
the horizontal centre line. It has a double- 
inlet impeller keyed on a mild steel shaft 
carried in ball bearings in plummer block 
housings, mounted on cast iron pedestals 
on each side of the blower casing. The shaft 
is connected by a flexible coupling to a 
230 h.p. Mather and Platt squirrel-cage 
induction motor mounted on the same _base- 
plate as the blower. 

This machine is designed to discharge 
12,500 cubic feet of free air per minute at 
a pressure of 24 lb per square inch when 
running at 2930 r.p.m. and taking 130 h.p. 

A 24in four-stage turbo-blower on the 
stand when driven at 2900 rpm. is 
capable of delivering 1600 cubic feet per 
minute of air at a pressure of about 3 Ib 
per square inch. It has four dynamically 
balanced mild steel impellers keyed to a 
heavy mild steel shaft mounted in ball bear- 
ings. The unit is driven through a flexible 
coupling by a squirrel-cage induction motor. 


BRITISH TWIN Disc AND CLARIFIERS, LTD. 


In addition to a number of marine reverse 
gears, hydraulic drives and power take-offs, 
British Twin Disc and Clarifiers, Ltd., 
Aldwych House, Aldwych, London, W.C.2, 
is showing some of its range of heat ex- 
changers and intercoolers which are being 
made in this country. 

In these interchangers a pack of copper 
plates is clamped between headers by means 
of through bolts and nuts. Joints are 
arranged between the plates to effect the 
necessary sealing. Each copper plate has a 
series of parallel grooves formed in each face, 
the grooves on one face being at right angles 
to those on the other face. Each set of 
grooves opens into two marginal slots, one on 
each side of the plate. When the plates are 
assembled these slots form continuous pass- 
ages in which the fluids passing through the 
grooves are collected or distributed. The 
cooling liquid circulates in the grooves on 
one side of the plates and the liquid to be 
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cooled on the other. The two liquids there. 
fore flow at right angles to each: other in 
alternate plates and are fed in and oyt of 
the four marginal passages forme] by the 
slots, which in turn communicate with th 
headers. Small grooves formed long. the 
internal sealing surfaces open out ‘0 the side 
of the pack and clearly indicate th. presene 
of a defective joint likely to lead t:: the agg. 
dental mixing of the liquids being « irculateq 

When it is required to clean ‘he inter. 
changer it can quickly and easily be dig 


FIG. 32—COMBINED INTERCHANGER-—BRITISH 
Twin Disc 


mantled and the plates scrubbed. On re. 
assembly the same joints can be re-used. 

The units are made in various forms with 
phosphor-bronze or cast iron headers, and 
for a wide range of engine capacities. They 
can be built with different plates and passes 
as water to water interchangers ; oil to water 
interchangers ; or combined units incorporat- 
ing engine cooling water and lubricating oil 
sections cooled by the same raw water. A 
typical interchanger of the combined type is 
illustrated in Fig. 32. 

This firm is also showing a flexible stern 
tube, which is designed to allow complete 
freedom of a propeller shaft from constraint 
imposed either by relative flexure of shaft 
or ship by misalignment. Although the shaft 
is free from constraint the inner gland is 
concentric with the shaft and can be sealed 
and packed in the normal way. 

In this stern tube rubber bushes are intro- 
duced on the shaft in the forward and after 
stern tube brackets and are lubricated by 
water bled off the circulating system or 
another convenient source. It is claimed 
that the new design combines flexibility with 
low frictional losses, freedom from strain and 
permits a positively sealed gland. 


CHADBURNS (LIVERPOOL), LTD. 


The ‘Synchrostep’’ ships telegraph 
exhibited by Chadburns (Liverpool), Ltd., 
Liverpool, is designed as a simple reliable 
system which does not depend for accuracy 
of operation upon such factors as constancy 
of supply voltage. 

Essentially the “‘ Synchrostep ”’ ship’s tele- 
graph is an example of “ step-by-step” 
data transmission, and the principle of opera- 
tion is indicated in Fig. 33. There are two 
main components in the system—a trans- 
mitter, comprising a faceplate commutator 
and a brush disc, and a receiver consisting 
of a motor with a three-pole stator winding 
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and @ permanent magnet rotor carrying & 


pointer. ; 
As illustrated, the commutator consists 


of two segments, fed from the positive and 
negative poles, respectively, of a d.c. supply. 

ring on the commutator are three brushes 
mutually spaced at 120 deg. If the disc 
carrying the brushes is rotated in steps of 
4) deg. it can be seen that each step creates 
one of twelve possible conditions of magnetic 














Transmitter Receiver 
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FIG. 33—** SYNCHROSTEP''' TRANSMISSION 
SYSTEM—CHADBURNS 


field in the motor stator and therefore causes 
the permanent magnet rotor and the pointer 
to assume a particular one of twelve equally 
spaced angular positions. In fact, the pointer 
instantaneously reproduces the step-by-step 
movement of the brushes and the equipment 
is characterised by the powerful torque 
that can be made available to drive the 
pointer and to hold it positively in each of 
the twelve possible positions. 

Among the matters of special interest in 
the “ Synchrostep’”’ system are the means 
for eliminating the effect of vibration on the 
receiver pointer, the arrangements for audible 
alarms and the |.t. electricity supply. 

To ensure that the pointer shall be proof 
against mechanical vibration the equipment 
embodies a mechanical lock which holds the 
pointer positively at all times except when 
anew signal is to be transmitted. As shown 
in Fig. 34, the pointer is locked by a pin 
engaging in any one of a series of slots corre- 
sponding to the twelve possible pointer 
positions. When a new signal is transmitted 
by movement of the transmitter brushes the 
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Fi, 34—ANTI- VIBRATION POINTER LOCKING 
DEVICE—CHADBURNS 


solenoid becomes energised, attracts the 
amature, disengages the locking pin and 
makes the pointer free to take up its new 
position 

Audible alarms are arranged to ring at 
both stations continuously from the time 
that the signal is transmitted until it is 
acknowledged by the appropriate movement 
of the receiver lever. Accordingly, this 
lever must be moved to eclipse the actual 


signal received before the alarm will cease to 
Operate. 

Before referring to the 1. electricity 
supply, two general observatons must be 
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made. First, the orientation of the rotor 
with respect to the motor winding is a func- 
tion of the position of the transmitter brushes 
and does not depend on the supply voltage. 
The normal winding provides a pointer torque 
of about 100z-in at the rated voltage, and 
operation remains satisfactory down to 
about half this voltage. 

Secondly, the “Synchrostep”’ system is 
self-resetting, inasmuch as the transmitter 
and receiver cannot fall out of step even after 
movement of the transmitter during an 
interruption in electrical supply. It follows 
that there is no need for the telegraph to be 
continuously energised by the electrical 
supply. The system is therefore so arranged 
that any transmitting movement completes 
the supply circuit, and the correct acknow- 
ledgment opens it. This result is achieved 
by a simple form of coincidence switch, 
relating the position of the pointer to that 
of the acknowledgment lever and operating 
a contactor controlling the 1.t. supply. 

A normal winding giving a pointer torque 
of about 100z-in has a consumption of about 
14W. Since, in general, a period of about 
24 seconds elapses between the transmission 
and reception of an order the drain on the 
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Fic. 35.—L.T. SUPPLY FOR ‘*SYNCHROSTEP’’ 
TRANSMISSION—CHADBURNS 


battery providing a 24-V supply is only about 
1-5 ampere-seconds per pointer for each 
order. 

The 1.t. supply arrangements are illustrated 
in principle in Fig. 35, which shows an 
accumulator battery floated across the output 
side of a rotary transformer specially designed 
for continuous operation. This arrangement 
ensures that the battery is always kept fully 
charged, providing a reserve capacity of 
about 4000 orders in the event of a failure 
in the electrical supply. Since the normal 
function of the rotary transformer is merely 
that of “topping up” a small machine will 
serve the purpose. 


S. DENISON AND Son, Lp. 


The interesting range of testing and weigh- 
ing plant on the stand of Saml. Denison and 
Son, Ltd., of Hunslet Foundry, Leeds, 10, 
includes the model “'T 45” creep testing 
machine illustrated in Fig. 36. This 
machine, which is self-contained, is based 
on an N.P.L. design and its purpose is to 
determine the flow of metals under stress at 
temperatures up to 900 deg. Cent. It has 
a capacity of 5 tons, readings being to 0-001 
ton by a vernier. The machine is shown 
with an electric furnace fitted. Its optical 
measuring apparatus comprises a modified 
Marten’s type mirror extensometer with a 
telescope and an illuminated scale. It takes 
specimens up to 5in long and 0-25 square 
inc) section. 

ne machine has a “‘ no-loose-weight ”’ steel- 
yard, and its cast iron base plate is carried 
on three adjustable legs to which anti- 
vibration mountings can be fitted if required. 
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The straining gear above the specimen is 
carried on four mild steel columns extending 
up from the base plate. In order to facilitate 
handling and give clearance for the operation 
of the extensometer the steelyard is set low 
and is arranged just above the base plate. 
A handwheel situated at the top of the 
machine is used to operate the screw and- 
worm straining mechanism. The strain- 
ing screw is restrained during testing 
to avoid angular motion which would 
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twist the specimen and tend to throw the 
scale image off the extensometer mirror. 
This restrainer is in the form of a radial 
faced key working in a keyway in the screw— 
the key can be set radially. A handwheel- 
operated poise weight is moved along the 
steelyard by a flexible wire cable which 
passes over pulleys at each end of the 
steelyard. 

The reduction lever of the weighing gear 
is designed to hang from the specimen, and 
is fulerummed on the underside of the 
base plate. As the lever hangs from the 
specimen the load on the specimen cannot 
start at zero, but is arranged to start at 
1 per cent of the full capacity. The steel- 
yard is fulerummed on a bracket and is con- 
nected to the tail end of the reduction lever 
by knife edges and links. 

A model “ T 47 ” miniature high-tempera- 
ture creep testing machine on this stand is 
intended for making preliminary surveys of 
high-temperature properties from specimens 
between lin and 2in long and 0-025in cross 
section. It has a capacity of 15 ewt. 

A model “T42U” dial indicating uni-- 
versal testing machine shown by the firm has 
a capacity of 12,500 lb in increments of 20 Ib 
and has three sub-capacities, any one of 
which can be brought into effect by partial 
rotation of a handwheel. Indication is so 
arranged that only the figures appropriate 
to the chart range in use are visible. The 
machine is driven by a two-speed reversing 
motor giving four straining speeds of 0- lin, 
0-2in, 0-4in and 0-8in per minute. An 
auxiliary hand gearbox fitted to the machine 
makes it particularly suitable for accurate 
research work. Accessories are supplied 
with the machine for testing in tension, 
compression, or transverse, double shear, 
hardness, &c., tests. 

An interesting representative selection of 
the weighing equipment made by this firm 
is also exhibited. 


(To be continued) 
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Bridging the Gap between Science 
and Industry” 


By Smr ARTHUR P. M. FLEMING, C.B.E. 


HE function of industry is to make natural 

resources available for the use of man. This 
may be by the extraction of minerals from 
the earth, by the generation of power from 
flowing water, by the combustion of oil or 
coal, or by the nuclear disintegration of 
certain elements, or it may be by the con- 
version of raw materials into a finished pro- 
duct through a sequence of manufacturing 
operations—each of which may be an indus- 
try in itself. Industries become closely inter- 
related, but all depend on the engineer for 
power, machinery, transport and communica- 
tion. The tools and processes of one industry 
often assist the progress of others, and it is 
economically important to ensure that every 
process employed is carried out scientifically 
—that is to say, by the elimination of waste 
of time, effort and materials. Industry 
never remains static ; it marches forward on 
an ever-widening front, and the rate of its 
progress depends on two factors : the acquisi- 
tion of new knowledge and its effective use. 

In the earlier days new knowledge resulted 
from the accumulated experience of workers 
and was stimulated by pride in achievement 
and by competition. To-day, new know- 
ledge, to which there is no finality, is derived 
increasingly from organised scientific research. 
In the past a new scientific idea usually 
arose from the contemplation of natural 
phenomena by scientists working more or 
less in isolation. To-day, to an increasing 
extent, discoveries are the result of team 
work. 

Facilities for research in pure science have 
greatly increased in recent years. In the 
universities post-graduate research is carried 
out more extensively, some of the large indus- 
trial companies have established long-term 
research laboratories and the research asso- 
ciations have, in some instances, directed 
some of their facilities to pure science in- 
vestigations. ; 

With rising costs of labour and materials, 
most of such fundamental research is becom- 
ing increasingly expensive and, depending 
on its character, the cost may be prohibitive. 
Notably is this true of research in some phases 
of nuclear physics—a field of science which 
may ultimately be of great significance to the 
engineer in connection with the development 
of nuclear energy for industrial purposes. 

The first stage in turning new scientific 
knowledge to industrial account is carried out 
by industrial research. This requires the pro- 
vision of laboratory facilities and of staffs 
trained to interpret the significance of scien- 
tific discoveries in the light of their possible 
industrial applications. Such research may 
lead to the development of entirely new in- 
dustries and assist in the rejuvenation of 
existing industries by effecting improvements 
in tools, materials and processes. It may also 
provide new research instruments, such as the 
electron microscope and the mass spectro- 
meter, and techniques such as the new 
methods of perception and research afforded 
by the use of radioactive isotopes. 

When an idea has been tested experiment- 
ally in the industrial research laboratory the 
next process in the transmutation is to see 
whether it has marketable possibilities, and 
whether manufacture can be carried out 
economically. Many apparently promising 
ideas emanating from the research laboratory 





* Extracts from the Presidential Address to Section 
“G,” British Association. 


may be found to be non-competitive on 
account of cost and difficulties of production. 
Tn this stage it is often found desirable to set 
up pilot plants in which production problems 
can be solved and products turned out on a 
scale sufficient to enable quality and com- 
petitive marketable values to be determined. 
The personnel concerned with this phase 
must, in addition to sound scientific know- 
ledge, have experience in the various aspects 
of commercial production. In many re- 
spects this is one of the most critical phases 
in the transmutation process. 

Assuming the stages thus far described 
have been passed through successfully, and 
that a manufacturing organisation exists to 
provide the requisite facilities and has the 
courage to go forward, the transition from the 
development stage to commercial production 
presents a wide range of new problems. For 
this reason it is generally found best to make 
the team which has successfully nursed the 
new product through the development stage 
responsible for getting it into production and 
seeing it through initial difficulties to the 
point where it is accepted and absorbed into 
the orthodox manufacturing programme. 

The importance of reducing the time lag 
at every step between the discovery of a new 
idea and its ultimate conversion into a usable 
product cannot be over-estimated. Econo- 
mically it results in securing markets ahead 
of competitors, and, as has been rightly said, 
“it is as important to be first to apply new 
knowledge as to have been the discoverer.” 
In this connection it is significant that indus- 
trialists in America excel in the rapidity with 
which they carry into effect any new project. 

The need for extending the facilities for 
research, whether in fundamental science or 
industrial application, requires little em- 
phasis. On the other hand, there must, of 
course, always be an economic balance be- 
tween the cost of research and the national 
economy in respect of money and personnel, 
and there is a serious weakness in our national 
economy due to the fact that the knowledge 
available from research is by no means 
always fully used. With the small concern 
this may arise from lack of technical staff able 
to assimilate and turn to account new scien- 
tific knowledge or it may be due to reluctance 
to risk capital in the plant and equipment 
necessary to implement the new project. 

The personnel involved in the efficient use 
of new knowledge covers the whole range 
from the apprentice entering industry at the 
school-leaving age up to the highest ranking 
officers, and there is need, not only for funda- 
mental training in theory and practice, but 
continuous alertness to apply all new know- 
ledge to the ever-changing conditions. 

At the professional level educational facili- 
ties for engineers are well established in both 
universities and technical colleges, but it 
is important that the teaching staffs should 
have greater opportunities for maintaining 
contact with industrial practice which is ex- 
panding and changing at an accelerated pace. 

So much has been written about the educa- 
tion and training of the various grades of 
personnel that repetition here is unnecessary, 
but particular attention might be drawn to 
the training of the industrial research worker, 
the development engineer and the higher 
management personnel. Some laboratories 
absorb their industrial research workers at 
graduate level, while others prefer Ph.D.s, 





-most valuable supply of both technicians and 
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and some provide the graduate entrants with 
training in the works before employment jy 
the laboratory. Again, some fir 











iS TTange 
for the graduate who has shown promise in 
the laboratory to return to a un ersity for 
advanced training in his particuli: field, an4 
by so doing he will usually advance to , 
higher degree. Since it will be tlw develo 
ment engineer’s function to neg»tiate th 
difficult transition of a new projec. from the 
laboratory into the works he sho ld prefyy. 
ably have had some research ex; crience as 





well as sound practical training od knoy. 
ledge of works practice and factory processes 

In connection with engineer at th 
graduate level comparison is often made 
between the conditions in this country and jn 
the United States—to the disparayement of 
the former. It is not, however, always 
realised that the term “ graduate” in the 
United States and in this country may sig. 
nify quite different educational levels, ani 
while there are notable exceptions, broadly 
speaking the educational level at entrance ty 
the American universities is lower than in this 
country. No doubt, this to some extent 
accounts for the very large numbers of 
students in the United States who pursn 
post-graduate courses, some of which are of g 
very high standard. From an engineering 
point of view the problem of practical train. 
ing is quite different in the two countries, 
Here we insist on practical experience as an 
essential part of an engineer’s training, 
whereas in the United States very little actual 
practical work on the bench or in the machine 
shop is included. 

The very large number of engineering 
graduates in the United States, many of 
whom would be considered here to have 
reached only the technician, as against the 
professional, standard, does provide an asset 
of great value to industry, and enables every 
production activity to be undertaken by men 
who possess a knowledge of underlying prin- 
ciples. In the United States there are prac. 
tically no part-time educational facilities such 
as are available in this country through the 
National Certificate system, whereby young 
people entering industry at the school-leaving 
age can, if they have the enterprise and 
initiative, acquire a high level of technical 
education, although they lack the advantages 
of the broader general education which all 
university courses provide. The part-time 
courses, in spite of their limitations, provide 




































professional engineers. The system also 
affords the means of revealing latent talent 
which represents a most important national 
asset and should be developed to the utmost. 

The economic importance of utilising 
science in promoting new, and _ assisting 
existing, industries needs no emphasis. The 
competition for world markets will grow 
keener and we need to turn to account all 
our assets of skilled craftsmanship and tech- 
nical and scientifically trained personnel to 
maintain a lead over our less experienced 
competitors. Our needs in this respect are 
urgent, and in his Presidential Address last 
year Sir Henry Tizard pointed out the im 
portance of employing to the utmost the 
knowledge we already possess, but do not 
utilise. He also expressed the view that our 
standard of technology is lower and our pro- 
portion of highly scientifically educated 
people in executive control of industry less 
than is the case with some of our inter 
national competitors. In this connection It 
should be remembered that in this country 
many of the most able men of past genera- 
tions have—in line with age old tradition— 
received a classical education. The rising 
generations contain a far greater proportion 
of those educated in science, who in turn 
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rooeed *) the highest positions in manage- 


ment, ar thus there will be an increasing 


number © scientifically trained executives. 
Nation! security demands the mainten- 
ance of our industry at its maximum effi- 
ciency, ® id this depends, to an increasing 
extent, on the scientific personnel. Out- 
standing ieaders in pure science are rare, and 
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the demand in this country for industrial 
scientists and technologists of the highest 
calibre already exceeds the supply. In order 
to ensure that the available personnel is em- 
ployed to the greatest advantage, a much 
greater degree of co-operation between the 
scientific work carried on in Government and 
industrial laboratories is necessary. 


Hydro-Electric Power Plants in 


Central 


By Dipl.-Ing 


France 
. C. CARTY 


No. IV—(Continued from page 247, September 2nd) 


THE MARONNE RIVER 
HE Maronne River, also a left-bank 
tributary of the Dordogne, is being 
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placed in service early in 1947. 
The “ Gour Noir ” dam—Figs. 30 and 37— 
is of the “thin arch” type. With a height 


Upstream Cofferdam 
Crest Level 341-0 
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concrete volume is 20,900 cubic yards. 

The normal reservoir level is at 370m 
(1214ft a.D.), which is that of the overflow 
crest, and gives a capacity of 4,580,000 cubic 
metres. As previously mentioned in con- 
nection with the Couesque dam, which is to be 
built on the same lines, this overflow crest 
is also provided with three dividing pro- 
jections, in order to avoid any vacuum effect 
between the arch of the dam and the over- 
flowing sheet of water—Figs. 30 and 34. 
These two illustrations also show the shock- 
absorbing concrete lining provided on each 
bank to protect the rock from scouring, and 
to damp the energy of the overflowing water. 
In addition, an artificial concrete-lined re- 
ception basin has been provided at the down- 
stream toe of the dam, in order to avoid 
any deep scouring of the river bed at this 
point. 

The average section of the tunnel is 19 
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FiG. 32—PLAN AND SECTION OF ENCHANET DAM AND POWER STATION 


developed in stages for power production 
(Fig. 33). The first stage, of standard type 
(dam, tunnel, pipe-line), is that of the plant 
and power station of Saint Geniez-6-Merle, 


of 131ft 3in, a thickness of 17ft 8in at the 
base and of 5ft 7in at the top’, and a 
developed length of crest of 334ft Tin, its 


‘4 Travauz, loc. cit., page 40. 





square yards and its length is 3-6 miles, of 
which about one-half had to be provided with 
a 7Zin thick concrete lining. The tunnel opens 
out at its lower end into a circular surge 
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chamber, 59ft in diameter and 131ft 3in 
high,'® whence two pipe-lines carry the water 
to the power station. The pipe-lines are each 
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the power plant—Fig. 31. The two main 
transformers at Saint-Geniez-6-Merle step up 
the tension of 12kV delivered by the alter- 
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FiG. 33—MARONNE RIVER 


6ft 6Zin in diameter and 590ft 6in long,!” and 
are built-up from welded plates.’ 


THE Saint GENIEZ-0-MERLE PowER STATION 


The Saint Geniez-6-Merle power station 
operates under a total head of 406ft 9jin and 


@ 


DEVELOPMENT 


nators to 90kV, and dispatch this power into 
the existing 90-kV overhead transmission 
line from Lamativie to Maréges. This line 
became available following the placing into 
service of the 90-kV transmission line from 
the lower plants on the Cére to the Gatellier 


Fic. 34—Gour Noir DAM 


contains two generating sets with Als-Thom 
alternators and Charmilles Francis turbines, 
each having an output of 23,300 h.p. at 375 


r.p.m. The vertical alternators have an out- 
put of 20,500kVA at 12kV. 
The outdoor transformer station adjoins 





15 Atlas, &c., 
16 Loc. cit. 
 Travauz, page 41. 


loc. cit., Notice No. 36. 


transformer station, as mentioned earlier 
under that heading. 

The current supply to meet the require- 
ments of the Saint-Geniez power station, as 
well as of a 36-kV local grid, feeding inter alia 
the building sites for the dams of Chastang 
and of Enchanet, in course of construction, is 
assured by a third transformer, which steps 
down the transmission line voltage from 
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90kV to 36kV. Within the pov 
itself small independent transfor: 
vide 220-V current. 


" Station 
ers pro. 
ENCHANET DaM AND POWER S)\1TI0y 


further 
his dam 


The flow of the Maronne will | 
regulated by the Enchanet dam. 


FiG. 35—CRUSHING PLANT 


is situated at the upstream end of the Gour 
Noir reservoir—Fig. 33. Its construction is 
like that of the Couesque dam, being of the 
“thin arch” type with downstream over. 
hang, as shown in the cross-sectional eleva- 
tion and plan—Fig. 32. For a height above 
foundation level of 246ft its maximum 
thickness does not exceed 35ft 4in. This 
thickness tapers off to 6ft 63in at the maxi- 


FIG. 36—CRUSHING AND SCREENING PLANT 
AND UPSTREAM COFFERDAM 


mum reservoir level of 432m (1417- 5ft a.D.). 
The capacity of the reservoir is 90,000,000 
cubic metres, of which 73,000,000 cubic 
metres are available for power production. 
The top level of the reservoir is fixed by the 
bridges and viaducts of the railway line from 
Aurillac to Mauriac. 

The Enchanet power station will be 
equipped with one single 42,000 h.p. Francis 
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FiG. 37-SECTION THROUGH GoUR NOIR DAM 





is 13ft 1}in. The alternator will be provided 
with closed-circuit cooling and will have an 
output of 34,000kW at 12kV. The forced 
draught cooled 
]2/220-kV transformer 
will be situated within 
the free space between 










the dam and_ the 
power station. 
The plant and equip- 





ment on site are shown 
on the lay-out, Fig. 
38, and are described 







below. At a _ short 
distance downstream 
fom the Estourocs 







bridge (see map, Fig. 
33) and on the right 
bank of the Maronne, 
is the quarry, Saint- 
Pierre. This quarry 
is provided with a 
15-kV, three-phase 
power supply from a 
transformer station on 
the 36-kV main local supply line for, the 
district, which originates at Saint Geniez- 
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6-Merle, as mentioned previously. This 
15-kV power supply is stepped down to 220V 
for the requirements of the quarry. 

The local rock will be worked by means of 
vertical shot blasts. The spoil, removed by 
shovels of # and 1 cubic yard capacity, is 
carried in dumper lorries over an average 
distance of nearly 1000ft to the primary 
crusher, which is shown in the course of 
erection in Fig. 35. This crusher delivers the 
crushed rock to a screening drum, which 
screens material up to 7in. The material 
rejected by this screen is collected again and 
returned to two secondary crushers. With 
the exception of sizes below 1,in, which are 
rejected to the river by means of a hydraulic 
chute (visible on the left of Fig. 39) all the 
crushed material is taken up by a rubber belt 
conveyor (Fig. 35) and discharged into a silo. 
Adjoining this silo on the hillside is the 
loading station of the aerial ropeway which 
transports the preliminary crushed material 
over a distance of 2 miles to the stockpile 
above the dam site. This stockpile will have a 
capacity of 9150 cubic yards and is situated 
between the automatically operated discharge 
station of the aerial ropeway and the crushing, 
screening and concreting plant. This plant is 
shown to the left of Fig. 38 and at the top 
right-hand corner of Fig. 36. Fig. 36 also 
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FIG. 39—CRUSHING PLANT 


shows the rock cutting for the right-hand 
abutment of the dam, and at the bottom 
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FiG. 38—-ARRANGEMENT OF PLANT FOR ERECTION OF DAM 
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centre the upstream concrete cofferdam. To 
the left of this cofferdam the downstream 
facing of the inlet of the temporary diversion 
tunnel may be discerned. This tunnel joins 
the overflow tunnel somewhere about its 
middle, whence the two are united as far as 
the downstream opening (Fig. 32). 

The waters of the Encon, a small right- 
bank tributary of the Maronne, will eventually 
be diverted into the Enchanet reservoir, but 
for the present this brook fulfils the essential 
task of assuring the drinking water supply of 
the housing estate for labour and staff 


(To be continued) 
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An Adams Microscope 


A SUPERB microscope decorated with ornate 
and intricate silverwork has just been presented 
to the Science Museum by His Majesty The 
King. Prior to its presentation to the Science 
Museum it had been kept for a great many years 
in the Library at Windsor Castle. The micro- 
scope was made by George Adams, a celebrated 
scientific instrument maker of the second half 
of the eighteenth century. It is an example of 
the universal double microscope invented by 
the elder Adams and described in his book 
‘**Micrographia Illustrata’’ (1746), but the 
microscope has been altered almost out of 
recognition by silver decorations and allegorical 
figures which were added to make it an instru- 
ment ‘‘ fit for a king.” A similar microscope 
came into the market in 1925 when Sir Frank 
Crisp’s famous collection of microscopes was 
sold by public auction. At that time this silver 
microscope was thought to be unique and to 
have been made specially for George III by 
Adams. It is now in the Oxford Museum for 
the History of Science. The second silver 
microscope which has so unexpectedly come to 
light at Windsor is an almost exact duplicate 
of the one now at Oxford and clearly they were 
made at the same time. Having been con- 
tinuously in the possession of the Royal Family 
until its presentation to the Science Museum, 
it is possible that the second one was made for 
the Prince of Wales, later George IV. This 
new addition greatly strengthens the Science 
Museum’s collection of microscopes, already 
one of the finest in existence. 


enn 


High Temperature Research 


PRESENT-DAY tendencies towards the 
use of higher operating temperature, as in 
jet-propelled aircraft, and in many metallurgical 
processes, mean that engineers are faced with 
the problem of producing better heat-resistant 
materials. The National Research Council of 
Canada has announced that its associate com- 
mittee on high temperature metals is making 
progress in overcoming problems in this field. 
Work is proceeding at the University of Toronto 
and in the Dominion Department of Mines 
and Resources as well as at the Ontario Research 
Foundation laboratories and certain industrial 
plants. Chemists in the corrosion laboratory 
of the N.R.C.’s division of chemistry have been 
engaged for some time in a study of the scaling 
of heat-resistant alloys. They have been trying 
to find out why some types of oxide scale, 
which are formed on alloys at high tempera- 
tures, act better than others as a protective 
coating for the underlying metal. 

It has been found that the scale formed on 
alloys at high temperature exhibits different 
degrees of protection at different times as the 
heating continues. An odd fact is that the 
alloys now being tested show intermediate 
periods of rapid oxidation, after which the 
scale becomes protective again. It is hoped 
that further study of these phenomena will 
provide an adequate explanation for the varia- 
tions in behaviour. The results of the investi- 
gations may have an important bearing on the 
selection of heat-resistant alloys for various 
industrial uses. 
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The Institution of Naval Architects 


AUTUMN MEETING IN DENMARK 
No. I 


HE autumn meeting of the Institution of 

Naval Architects, held in Copenhagen, at 
the invitation of the Institution of Danish 
Civil Engineers and the Federation of Danish 
Shipbuilders, opened in the lecture hall of the 
Danish Institution at 29, Vester Farimags- 
gade, on Tuesday morning, August 30th. 

A very distinguished gathering attended 
the opening meeting, where His Majesty 
King Frederick IX of Denmark was pre- 
sented with the Diploma of Honorary 
Membership of the British Institution. There 
were also present His Royal Highness Prince 
Axel, His Excellency the British Ambassador 
(Sir Alex. Randall, K.C.M.G., O.B.E.), 
Direktor Orla Rode, M.Sc. (a Vice-President 
of the Danish Institution), who presided ; 
Admiral of the Fleet Viscount Cunningham of 
Hyndhope (President of the I.N.A.), and 
Lady Cunningham, and Mrs. Saxild, whose 
husband, Civilingenir J. Saxild, M.Sc. (Presi- 
dent of the Institution of Danish Civil Engi- 
neers) was on business abroad. 

A warm welcome was extended by the 
Chairman (Direktor Rode) on behalf of the 
Institution of Danish Civil Engineers and the 
Federation of Danish Shipbuilders. .In the 
first place he expressed appreciation of the 
great honour His Majesty had conferred upon 
the meeting by his presence, and of the special 
interest His Majesty had shown in the meeting 
by expressing a wish to attend the reading of 
.the first paper, by Mr. H. P. Christensen, 
B.Sec., which discussed an experimental 
Danish marine gas turbine. 

Mr. Saxild had been delayed unexpectedly 
and thus was unable to attend the meeting. 
He was in Teheran, Persia, in order to be 
present at a critical stage of negotiations with 
the Government there concerning engineering 
work of quite unusual dimensions. He cabled 
his apologies and regrets to His Majesty and 
to all the British and Danish friends and 
guests. 

The Chairman next expressed appreciation 
of the privilege of welcoming to Denmark the 
President, Council and members of the 
I.N.A., an institution universally well known 
and highly esteemed, having an authority 
and position extending far beyond Britain’s 
shores. He congratulated the Institution 
also on the excellence of the papers to be 
presented at the meeting, for they were 
extremely representative in character and 
covered some of the most important problems 
in shipbuilding. The technical development 
had reached a stage from which all further 
advance depended more or less upon inter- 
national team work between engineering 
experts and research people, and he acknow- 
ledged the debt which engineers and ship- 
builders in Denmark owed to their British 
colleagues. In naval architecture Britain 
had been for a long time the leading nation. 
On the other hand, Danish traditions in that 
field extended back more than a thousand 
years to the time of the Vikings, whose 
‘“ friendly ” visits to Britain had been re- 
called so recently by the visit of the good ship 
“ Hugin.” He also recalled that Lord Nelson 
had paid a notable visit to Copenhagen and 
had regarded the great battle there as one of 
the most formidable of his experience. Now, 
however, we had happily found a better way 
of instructing each other in the sciences of 
shipbuilding and naval warfare, as was the 
case when Britons had developed steam- 
powered ships and the Danes, far later, had 
made their contribution in the field of marine 
diesel engines for oceangoing ships. There 


was no reason to believe that development 
had ended, for there were still many problems 
to solve. The subjects of the papers to be 
presented during the meeting was a good 
indication thereof. 

Speaking of the exhibition, “The Ship,” 
which gave a representative view of the 
standard of Danish shipbuilding, the Chair- 
man hoped it would be a valuable supplement 
to the visits which would be made to the 
shipyards. He felt sure also that many ties 
of friendship would be established during the 
meeting and that others, long established, 
would be cemented, promoting friendly feel- 
ings between the two nations, promoting the 
cause of science and the development of the 
art of shipbuilding. 

(On the Chairman’s invitation, the meeting 
gave three times three cheers for His Majesty 
the King of Denmark.) 

Admiral of the Fleet Lord Cunningham, as 
President of the I.N.A., expressed apprecia- 
tion of the welcome extended to the Insti- 
tution. It was with the greatest pleasure, he 
said, that the members had responded to the 
kind invitation to hold the meeting in Copen- 
hagen and to visit the exhibition. We in 
Great Britain had never lacked appreciation 
of Danish engineering skill; we need only 
consider the contributions Denmark had 
made to the design of modern ships and 
modern propelling machinery to realise that 
Denmark was a nation of no ordinary ship- 
builders, to whom the world owed many 
improvements of ships. The sea and sea- 
faring activities had aways had and always 
would have a profound influence on the pro- 


gress and development of our two countries. 
Though the sea was a hard taskmaster, it bred 
initiative, resource and tolerance of others, 
and no one would deny those virtues to our 


two nations. The presence of His Majesty 
made the meeting an occasion of particular 
gratification to the members of the I.N.A. 
It was the unanimous wish of the Council to 
do honour to the occasion by asking His 
Majesty to accept the Diploma of Honorary 
Membership of the Institution. Like the 
Institution’s own patron, King George VI, 
His Majesty King Frederick was first and 
foremost a sailor, with an intimate knowledge 
of the sea, ships and shipping. Nor did one 
forget that the British Navy was honoured 
to include His Majesty among its admirals. 

During the Institution’s ninety years’ 
existence it had had the privilege of number- 
ing many distinguished Danes as professional 
members, among whom the President men- 
tioned particularly Professor Havgaard, now 
the oldest but one member of the Institution, 
his election dating from 1888—a wonderful 
record of sixty-one years, two-thirds of the 
life of the Institution itself. The Institution 
was proud of his election, a few years ago, to 
its roll of honorary members. That roll, 
never a large one, at present numbered eight. 
The last honorary member was Mr. Winston 
Churchill, who had received his Diploma two 
years ago from Admiral of the Fleet Lord 
Chatfield, the then President. It was also 
peculiarly appropriate to recall that in 1911 
honorary membership of the Institution was 
graciously accepted by His Majesty King 
Frederick VIII of Denmark. The Institution 
was glad, therefore, to be able again to pay 
tribute to Denmark, to Danish shipbuilders 
and marine engineers, in the person of their 
illustrious King, and to be privileged to 
welcome so distinguished a member of the 
Danish Royal Family into its ranks. 
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His Majesty the King, on receiving the 
Diploma, expressed his thanks fo: the on 
honour conferred, not only upon hiinself but 
also upon Danish naval shipbuildcis, ’ 


EXPERIMENTAL MARINE GaS ‘| URBryg 


Mr. Christensen then presented his paper 
on “An Experimental Danish M crine (a, 
Turbine.” An abstract of this pay +r appears 
elsewhere in this issue. 

Sir Amos L. Ayre (Vice-Presi:cnt), dis. 
cussing the papers, said the aut! ir’s com. 
parison of the weights of the gas tibine and 
diesel plants was most arresting showing 
that we might attain a reduction of 40 per 
cent in the “ steaming weight ”’ ; tliat would 
be a very great achievement indevd. The 
author had also indicated the saviny: of space 
which could result, and which, but for oy 
absurd tonnage laws, we could put to really 
economical or efficient use. All would agree 
that the dead hand of tonnage measurement 
must be removed ; otherwise all our modern 
development in the re-design of propelling 
machinery would be cramped. At present 
the ship and engine designers, in their 
endeavours to give the shipowner the most 
efficient vessels, were extremely handicapped, 
and the shipowner was penalised throughout 
the lifetime of his ship. In Great Britain we 
often wished that we could convince ship. 
owners, in their own interests, to take a closer 
interest in the matter. Sir Amos believed 
that some interest had already been taken in 
Scandinavia, and one hoped that something 
might come out of the meeting, having regard 
to its international character, to stir up the 
vested interest in tonnage measurement, so 
that something might be done which would be 
of advantage. 

Mr. W. J. Ferguson expressed appreciation 
to those designers of gas turbines who had 
frankly discussed their problems and _ the 
snags they had met in the course of opera- 
tion. The sets in commercial operation, he 
said, had had now a rather longer period of 
service than those for which figures were 
given in the paper. The 13,000-kW Brown 
Boveri set at Beznau had now been running 
for 2711 hours, the average load being 
9700kW over that period. The 27,000-kW 
set for the same station, which was com- 
missioned in February last, had had an 
unusual opportunity for running, owing to 
the shortage of water, and had completed 
599 hours at an average load of 15,000kW 
before being shut down for the summer. 
Those sets were intended solely for standby 
purposes. He also referred to a gas-turbined 
locomotive built by Brown, Boveri and Co. 
for the Swiss Federal Railways ; it had com- 
pleted 5630 running hours and had covered 
142,000 miles. With regard to sets under 
construction and in operation in England, he 
said that whilst the gunboat “ M.G.B. 2009” 
might have a fuel consumption which would 
not appeal to people interested in merchant 
ships, we should not overlook the fact, so far 
as the demonstration of reliability was con- 
cerned, that the operation of the vessel, in so 
far as the Admiralty would release informa- 
tion, would do a lot to establish confidence in 
the plant amongst marine engineers. When 
considering the period of operation as an 
indication of reliability we must also con- 
sider the temperature of running. Not all the 
sets mentioned had been running at 650 deg. 
Cent., and he felt that in choosing that tem- 
perature the author had adopted a figure 
which would give experience in a relatively 
short space of time. Discussing the tempera- 
ture gradient from the blades through the 
rotor and down to the hub, Mr. Ferguson said 
it seemed that in the set described in the 
paper there did not appear to be any attempt 
to cool the rotor, as was done in some sets. 
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He also called attention to the author's 
statement that it was possible to forge the 
rotor in « single piece, but that for bigger 
rotors forging might be so difficult that it 
would be necessary to use built rotors. One 
gnsed, he said, a certain amount of reluct- 
ance in facing the built rotor. He knew the 
forge masters were being : encouraged to 
undertake research work with the purpose 
of producing bigger and better rotors in 
materials suitable for operation at high 
temperature. After all, welded construction 
gave us the ability so to design a rotor that 
the stresses due to temperature gradient 
could be almost eliminated. 

Direktor, Civiling, H. Carstensen, as a 
diesel engine builder, felt that the author’s 
comparison between the diesel engine and the 
vas turbine plants was not quite fair to the 
diesel. He suggested that if the author had 
considered one of the light modern sets he 
might have saved some 27 tons in the weight 
of the diesel motor ; furthermore, the con- 
sumption of the gas turbine was about 20 per 
cent higher than that of the diesel motor. 
He felt that the saving of weight due to the 
use of the gas turbine could then be only a 
few tons. 

Mr. A. J. Merrington said he believed that 
the experimental plant would consist of the 
high-pressure and the low-pressure units, but 
that so far the high-pressure unit only had 
been completed. He asked if the author 
would give a short summary of the experi- 
ences, including perhaps the troubles and 
failures, With the high-pressure unit. He 
also asked when the low-pressure turbine 
unit would be complete, so that the full 
3000 h.p. set would be running. Again, he 
asked whether there had been any trouble in 
connection with the “wild” or “loose” 
heat from the unit, particularly the exhaust 
gases, for that problem would have to be 
faced when the plants were installed in ships. 
Dealing with the author’s reference to the 
tonnage regulations as unreasonable, he said 
that if the efficiency of the propelling 
machinery would force the improvement of 
the tonnage laws, it would be a great thing ; 
and he felt sure that the many authorities 
who were interested in improving the water- 
tight sub-division would side with the author. 
International pressure from many quarters 
should sooner or later produce results. He 
asked whether the author had any sugges- 
tions to make about the 6600 e.h.p. unit which 
was to be installed in a British frigate. The 
large air intake and the high temperature of 
the exhaust air from the unit involved cutting 
very considerable holes in the deck of the 
frigate. Furthermore, the substantial heat 
developed by the power unit called for con- 
siderable increases of ventilating fans, which 
again meant more holes in the deck. Finally, 
he suggested that considerable weight saving 
might be a slight embarrassment in an 
existing ship, particularly if the stability were 
rather meagre. 

Ir. J. H. Wilton, referring to the statement 
that, in the experimental compressor, an 
efficiency of 86 per cent was reached after 
various alterations and improvements were 
made, said that for the 3000 e.h.p. design the 
efficiency of the compressor was estimated to 
be 83 per cent. He asked the reason for the 
difference of 3 per cent ; each | per cent loss 
of efficiency in the compressor meant about 
3 per cent loss in the total efficiency of the 
whole installation. 

Professor C. W. Prohaska endorsed the 
opinions of Sir Amos Ayre and the author 
concerning the need for improving the 
tonnage regulations. But, he said, if we 
urged amendments which would change the 
tonnage of existing ships considerably, he 
was afraid the shipowners would oppose, for it 
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might mean higher penalties for them. 
Suggesting that the author’s comparison of 
diesel and gas turbine plant in respect of 
weight and space was unfair, particularly in 
regard to space, he said that, if the com- 
parison were made between the gas turbine 
and the geared diesel, he did not think there 
would be any appreciable saving of space. 
Mr. Christensen replied to the discussion. 
Dealing with the savings of space and weight 
when using a gas turbine as compared with 
diesel plant, he said that for the purpose of 
his investigation he had compared an exist- 
ing diesel installation with his proposed 
3000 h.p. gas turbine installation, assuming a 
similar ship. If he had compared the gas 
turbine installation with a heavy slow- 
running diesel plant, the saving in weight 
resulting from the use of the gas turbine 
would have been greater than he had indi- 
cated. He suggested that engineers and 
shipbuilders often put too much stress on fuel 
savings. If he had to deliver a ship which 
would operate in a part of the world where it 
would be maintained by not very competent 
engineers he would be more concerned with 
the maintenance of the operation of the 
engines, for it would be much more costly to 
have a ship lying in harbour for days on end 
for the replacement of parts than perhaps to 
use 2 or 3 per cent more fuel than the 
mininum attainable. The experimental 
development of a turbine plant was almost 
beyond the resources of any individual firm. 
A combined effort was needed by many 
interested parties ; he hoped that in Denmark 
those parties would get together, as they had 
started to do, for that purpose. By building 
just the high-pressure plant his firm felt 
that they could gain the experience they 
needed, for in the high-pressure plant there 
were the same problems as in the combined 
plant—differences of temperature and expan- 
sion of different parts and different materials 
—and that as the result of working for a year 
with different grades of oils and different 
loading conditions they would gain experience 
on the basis of which they would be able to 
design a complete plant which would prove 
reliable. The intention was to run the plant 
in their power station first, at least for a year, 
and maybe for two years. He agreed that 
one of the troubles with the gas turbine was 
due to the rather low-pressure air at high 
temperature, which necessitated the use of 
very big pipes. In his company’s experi- 
mental unit the turbine was a very small part 
of the complete installation, but the pipes 
were very big. He did not think that that 
would cause much difficulty in an ordinary 
merchant ship, but he appreciated that it 
might in a warship. It was true, as Mr. 
Wilton had said, that he had given 86 per 
cent as the efficiency of the experimental 
compressor, but had used 83 per cent effi- 
ciency as the basis of the design of the 
3000 e.h.p. plant. The reason was to ensure 
that he was on the safe side, because the 
efficiency of a compressor was reduced after 
a certain period of operation; friends had 
told him that the efficiency of compressors 
was reduced by about 2 per cent after only 
a few days or weeks of operation, but that 
subsequently it remained fairly constant. 


(T'o be continued) 


o——- 





Packaging of Engineering 
Equipment 

As many of the engineering firms in Great 
Britain export large quantities of their pro- 
ducts, a review of the available packaging 
material and methods has been made by the 
Production Engineering Research Association 
to assist in improving the quality and economy 
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of packaging, an operation which is now an 
important auxiliary process of engineering 
production. 

Practical methods of packaging of engineer- 
ing equipment to-day must in most cases be a 
compromise between giving the maximum 
amount of protection and keeping the cost, 
in time and material, to a minimum. In the 
recommendations on packaging methods con- 
tained in this report an effort has been made to 
keep the balance between these two factors. 
The recommendations given in the report are 
based not only on the conventional methods 
enumerated in the packaging specifications 
issued by the B.S.I. and the various Ministries, 
but also on information concerning conditions 
prevailing during the transportation of goods 
to their destination. 

Although the report will be primarily of use 
to personnel concerned with the planning of 
packaging of engineering equipment, the way 
in which it is presented is intended to be of 
immediate assistance to personnel directly 
engaged on packaging activities. 

The causes of damage to goods and packaging 
materials are classified as climatic and mecha- 
nical, covering damage caused during loading 
and unloading, sea or land passage, and in 
storage. It is often the cumulative effect of 
climate and maltreatment which causes the 
damage. Under climatic causes the review deals 
with changes of temperature, condensation, 
rainfall and growth of fungus. The attack of 
termites is also considered. Methods of prevent- 
ing damage from these causes are discussed. 

Brief notes are also included as a guide to 
the conditions of goods handling in various 
parts of the world. 

Under ‘“‘ Packaging Materials and Methods,” 
the review discusses such subjects as cleaning 
and drying, pointing out that cleaning, accord- 
ing to the usual workshop interpretation of the 
word, is rarely a satisfactory preparation for 
the application of - chemical preservatives ; 
preservatives and wrapping materials. Refer- 
ence is also made to the process which consists 
of pressing several layers of plastic coating 
over the product before it is actually packed. 

Under “Choice of Packaging Methods,” 
methods recommended for the packing of 
machine tools, small tools, gauges and instru- 
ments are discussed in detail. Although the 
recommendations given refer to specific types 
of engineering equipment, the advice is applic- 
able to a much wider field of engineering manu- 
facture. The manufacturer of special machines 
will find that the chief recommendations made 
for machine tools will also apply to his own 
product. Similarly, the discussion on the 
packaging of small tools and instruments 
contains data which will be useful for packing 
most other types of small engineering com- 
ponents and instruments. 

An appendix to the review includes a very 
useful list of names and addresses of suppliers 
of packaging equipment and a bibliography 
containing reference to some of the many 
sources of detailed information on packing- 
cases, preservatives, &c. 


Underground Railway, Madrid 


RECENTLY two new stations, Palos 
de Moguer and Delicias, were open to traffic 
on the underground railway of Madrid, thus 
increasing the network’s length by 4500ft. 
This year it is hoped to build the Beata Mariana- 
Legazpi line, which will be some 2000ft 
long. This line constitutes the last section 
of the main line, Legazpi-Sol-Embajadores- 
Argiielles, crossing the Spanish capital from 
South to North. In addition to these works, 
other works are being carried out with the 
object of enlarging the tunnel which links 
the lines of Pacifico-Atocha-Sol-Tetuan with 
the line Cuatro Caminos-Diego de Leon under 
the place Puerta del Sol. The total number of 
passengers using daily the Puerta del Sol 
Station amounts to 450,000. According to a 
scheme prepared by the Madrid Metro, during 
the next five years a number of developments 
are contemplated to improve and modernise 
the existing facilities of the Madrid Under- 
ground Railway system. 
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First Flight of the “* Brabazon ”’ 


Sunpay of this week, September 4th, was a 

t day at the Bristol Aeroplane Company’s 
works and aerodrome at Filton, for the 
“Brabazon 1” successfully made its first 
fight, in ideal weather. It took off on its first 
run after perhaps 500 yards and flew for about 
twenty-seven minutes, landing perfectly after 
making two circuits in the neighbourhood of 


Bristol. , 

The flight took most of the people watching 
by surprise, because it had been announced 
that the day’s programme was to have been a 
geries of fast taxi-ing trials and perhaps a 
short hop. It was only the day before that the 
aircraft had first moved under its own power. 

On its first flight the “ Brabazon”’ had on 
poard Mr. A. J. Pegg, the company’s chief test 

ilot, a second pilot and eight technicians. It 
is reported that the aircraft carried 4000 gallons 
of fuel and that it took off at an all-up weight 
of 210,000 lb, compared with its full designed 
all-up weight of 130 tons (291,200Ib). After 
a run of 500 yards it left the ground at about 
85 m.p.h. For most of the flight the cruising 
speed was about 160 m.p.h., and the aircraft 
reached an altitude of nearly 4000ft. The 
landing run was about 600 yards. 

The Ministry of Supply states that from now 
on routine test work will be continued, and that 
flights at greater speeds, distances and altitudes 
will be made in a few weeks’ time. This first 
prototype ‘‘Brabazon”’ will not go into 
passenger service, and is only to be used to 
gain experience for incorporation into the 
“Brabazon II,” now. building at Filton. 

The ‘‘ Brabazon I” is 177ft long and has a 
span of 230ft. Its immense size can perhaps 
be appreciated when it is considered that its 
fin is 50ft in height. Eight Bristol ‘‘ Centaurus ” 
engines are coupled in pairs and produce a 
total of about 20,000 h.p. More than half the 
interior of the fuselage is occupied by instru- 
mentation. The “ Brabazon II” will have 
eight coupled ‘ Proteus” propeller-turbine 
units, giving a considerably increased power. 

The “ Brabazon”’ project was initiated in 
1943 on the recommendation of the Brabazon 
Committee, and construction of the first proto- 
type started late in 1945. In October, 1947, the 
fuselage was moved from the works to a newly 
built assembly hall on the airfield near the run- 
way at Filton. The total cost of the project, 
including two aircraft, the assembly hall and 
the runway, has been estimated at £12,000,000. 


60-MVA Transformers for 
Canada 


WE learn that the first of two 60-MVA trans- 
formers recently left the works of the Hack- 
bridge and Hewittic Electric Company, Ltd., 
for shipment to Canada, for service at 
Shawinigan Falls, Province of Quebec. 

The transformers are three-phase, ‘‘ OFW ”’ 
units with a voltage ratio of 125kV (star), 66kV 
(delta), having push button controlled on-load, 
tap-changing equipment on the 125-kV wind- 
ing to provide a voltage variation of +12 per 
cent in twenty steps. Cooling is by 
means of Serck water-cooled oil coolers with 
submerged motor-driven pumps to provide 
forced oil circulation. 

The transformers will be used as intercon- 
nectors between the 66-kV and 110-kV systems 
at Shawinigan Falls, to permit the transfer of 
generating capacity from the Montreal system, 
which is essentially a peak load supply, to the 
66-kV system. Concurrently with the manufac- 
ture of these transformers, generating capacity 
at Shawinigan Falls has been increased by 
three new generators each of 65,000 h.p. 

Each transformer weighed 111 (long) tons 
complete and 69 (long) tons stripped for ship- 
ment. Weight was an important determining 
factor in their design, limits being imposed by 
the crane facilities available in the course of 
shipment to site. For this reason these units 
are of three-limb core construction in contrast 
to the five-limb core design commonly adopted 
on Hackbridge transformers of this size to give 
reduced height. The transformers referred to 
here |iavean overall height of approximately 26ft. 
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An Experimental Danish 
Marine Gas Turbine* 
By H. P. CHRISTENSEN, M.Ing.F., M.I.N.A.f 


THE object of this paper is to give a statement 
of the efforts made in Denmark after the war 
in the development of the gas turbine as a 
power engine for industrial purposes, and to 
give a summary of the possibilities of this 
method of propulsion for marine use. 

In Denmark, due to the German occupation, 
we were prevented from partaking in the deve- 
lopment of the gas turbine and, in the technical 
field, we had been out of contact with the 
surrounding world so that it was not until 
after the war that we received further know- 
ledge about the great technical developments 
in this field. We, of course, were very interested 
in the use of the gas turbine in the industrial 
domain and as a shipbuilding nation, especially 
in the possibilities of using the gas turbine for 
ship propulsion. 

Whereas in 1939 the marine gas turbine had 
to be considered still remote, it was possible in 
1945, owing to the great advance which had 
taken place in the aeronautical field, to start 
the development of the gas turbine into a 
practical power engine which would offer 
advantages compared with the engines hitherto 
used, as soon as the technical difficulties inherent 
in the application of the gas turbine for land 
and marine purposes had been surmounted. 

The advantages which could be expected 
from a gas turbine plant were less weight and 
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built to completely new principles in a field 
in which we had only small experience. It 
was therefore necessary for us to build an 
experimental plant and make practical tests 
with the various constructional parts forming 
the plant. 

On account of the great importance of the 
efficiency of compressor and turbine (an im- 
provement of the efficiency of turbine and 
compressor by 1 per cent means an addition 
of about 3-5 per cent to the thermal efficiency 
for the whole plant), we in 1945 started experi- 
ments with a small axial compressor in which 
we were able to vary the shape of the blades 
and the pressure conditions to find the com- 
pressor most suitable for the plant. We chose 
the axial compressor rather than the centri- 
fugal compressor, which had been used by some 
firms for the jet planes, or the Lysholm com- 
pressor used in the Elliott plant, because we 
thought that we should be able by this means 
to get the most suitable compressor with a 
high efficiency and relatively noiseless running. 
With the assistance of the Danish Academy for 
Technical Science, various tests with blade 
cascades were made at Denmark’s Technical 
University to find the profile most suitable for 
the blades.f 

After these tests, blades were manufactured 
and an experimental compressor built and this 
was carefully tested with regard to the amount 
of air, the pressure and efficiency. After various 
alterations and improvements an efficiency of 
86 per cent was reached and it may be of inter- 
est to learn that the experience obtained in 
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Fic. 1—2Zzperimental Unit 


space, easier manoeuvring and maintenance, 
and furthermore, less vibrations and noise 
when compared with the diesel motor. With 
regard to thermal efficiency it was not expected 
that the efficiency of 35-37 per cent of the 
diesel motor could be reached for some time 
but when using a rather simple circuit with 
650 deg. turbine temperature, such efficiency 
could be reached that, on the supposition that 
light fuel oil could be used (for which the price 
in Denmark is only about 80 per cent of the 
price for the diesel oil), the fuel expenses for 
the gas turbine would be the same as for 
the diesel motor. Furthermore, when using 
materials of higher heat resistance and more 
complicated circuits, it will be possible to reach 
a thermal efficiency similar to or better than 
that of the diesel motor. 

It was obvious that, with the limited 
resources at our disposal, we first had to make 
extensive technical investigations and calcu- 
lations in order to carry out the work in accord- 
ance with the principles and arrangements 
considered the best for a marine gas turbine 
requiring long life time and relatively good 
fuel economy. On the other hand, we knew 
by experience that theoretical investigations 
only could not lead to the development of a 
practical servicable ship-propelling machinery 
which, as in the case of gas turbines, had to be 
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*Institution of Naval Architects, Copenh 
30, 1949. Abstract. 


{Director, Elsinore Shipbuilding and Engineering 
Company. 
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carrying out the tests with this compressor has 
led to an improvement in efficiency of the 
scavenging air blowers for our diesel motors. 

On the basis of the results obtained with the 
compressor and tests with the turbine blades 
and the information we had procured about the 
units constructed abroad we worked out a 
design for a marine gas turbine unit of about 
3000 e.h.p. This size of unit corresponds to 
the mean horse power of the engines we nor- 
mally install in freighters built at Elsinore 
shipyard and it was within the limits of the 
units normally used in the Danish merchant 
marine, of which the horse power is between 
2000 and 10,000 e.h.p. 

When designing the unit we tried to get a 
relatively simple plant, as the latest experience 
has shown it important to have ship-propulsion 
machinery which can be easily operated and 
requires only slight maintenance, even if this 
means @ small reduction in the thermal efficiency 
of the machinery. 

The unit was designed for a pressure ratio 
of 5, an inlet temperature of 650 deg., an effi- 
ciency of the compressor of 83 per cent, an 
efficiency of the turbine of 86 per cent, an 
efficiency of the heat exchanger of 90 per cent 
in order to obtain a thermal efficiency of the 
whole unit of about 32 per cent. Based on the 
information we had obtained about materials 





tSee report of aerodynamic test with cascades of 
blades in connection with the construction of the 
compressor by Mr. Refslund and Mr. M. Jensen (D.T.U., 
1946-47). : 
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for gas turbines, we did not consider it advisable 
at present to use a higher turbine temperature 
than 650 deg. Cent. in a marine unit where 
long lifetime and reliability in operation is 
important. 

For our unit we have presumed the turbine 
blades may possibly require to be changed after 
four years’ service corresponding to a classi- 
fication period and furthermore to exchange 
the heat-resistant part of the combustion 
chamber once-yearly. We ourselves have not 
made long-term tests at high temperatures with 
heat-resisting materials, but have relied upon 
the results which were readily put at our dis- 
posal, especially from the Brown Firth Research 
Laboratory through Dr. Sykes. 

Based on the information we had obtained, 
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Fic. 2—Turbine Blades 








we chose the well-known nickel-chrome alloys, 
Nimonic 80A, Nimonic 80 and 19/9 D.L., for 
the rotor blades of the turbine. For our tur- 
bine, owing to the lack of knowledge with 
regard to the strength of material after long 
service, we used a permissible stress of only 
7-8 kilo/em* (4-5-5-0 tons per square inch). 
The rotor in our unit is forged by Firth Vickers 
from chrome-nickel steel of the Mark F.C.B. 
It was possible to forge the rotor in a single 
piece, but for bigger rotors forging may be so 
difficult that it will be necessary to use built 
rotors. For the guide blades we chose Nimonic 
75 and Vickers F.C.B. For the combustion 
chamber we chose Vickers F.C.B. and the same 
material was used for the pipes exposed to 
high temperatures. The turbine housing was 
cast of chromnickel steel in our electric fur- 
nace in an alloy corresponding to Firth Vickers 
Crown Max. 


THE PRELIMINARY EXPERIMENTAL UNIT 


After having made an estimate of the cost 
of the designed turbine unit, we considered 
that, having regard to the limited resources 
at our disposal, it would be advisable as an 
experimental unit only, to construct the high 
pressure part of the unit. It would then be 
possible after having tested this part for a long 
period at our own power station to get the 
experience necessary for the construction of 
the final unit. 

In 1946 we, in collaboration with Burmeister 
and Wain, had formed a research organisation 
under the chairmanship of Professor Mansa, 
from Denmark’s Technical University for pur- 
pose of exchanging technical experience and to 
promote the further development of the gas 
turbine. It was agreed that Elsinore shipyard 
should proceed with the construction of the 
high pressure part for the gas turbine unit and 
after having carefully tested the high pressure 
unit the decision should be taken as to the 
construction of the complete unit. 

The high pressure part was ready for testing 
in July, 1949, and after some preliminary tests 
is now to be seen at the Shipbuilding Exhibition 
at “Forum” in Copenhagen. This experi- 
mental unit, which is shown in Fig. 1, consists 
of an axial compressor, a simple tubular heat 
exchanger, a combustion chamber and a high- 
pressure turbine. As the experimental unit 
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is to be used as the high pressure part for the 
combined unit with two turbines and two com- 
pressors with a pressure ratio of 5, the pressure 
ratio in the experimental unit is 2-3, develop- 
ing an output of about 500 h.p., which is utilised 
in our power station as electric energy. The 
turbine is a reaction turbine and the turbine 
casing is suspended on the bearing frame and 
intermediate support in such a way that it 
can expand freely in all directions. 

The intermediate support, by means of a 
special cooling arrangement, is maintained at 
the same temperature as the bearing frames, 
so that all supports are subject to the same 
variations in height. The casing is adjustable 
in the axial direction and as the tips of the 
blades are cut at an angle it is possible to alter 
the blade clearance when in service. 

The blades are twisted and have a variable 
cross-section, see Fig. 2. They are machined 
from rolled bars by milling and turning. On 
the outside they are machined six at a time by 
means of a special tracer mechanism on a 
heavy vertical milling machine, and on the 
insides they are machined on a hydraulic die- 
milling machine. The grooves of the blade- 
roots are made by turning. 

The compressor is an axial compressor, the 
blades of which are twisted and have a variable 
cross-section like the turbine blades. It has 
built-in bearings and a common thrust bearing 
for both the turbine and compressor, the two 
rotors being connected by means of a special 
elastic coupling, able to transmit thrust in both 
directions. The blades of the compressor are 
die-forged of manganese bronze and the rotor 
is made of S.M. steel. The heavy pipes leading 
the hot air to and from the turbine are provided 
with bellow joints for heat expansion. 

The combustion chamber, see Fig. 3, is con- 
structed with contra-flow, the air being led 
through a jacket surrounding the inner shell of 
the combustion chamber, where the air flows in 
the opposite direction. This construction 
reduces the heat loss to the free air and as the 
pressure is taken by the outer jacket the heat - 
resisting inner shell only requires a compara- 
tively small wall thickness and is relatively 
inexpensive and easily exchangeable. During 
the last few months this combustion chamber 
has been tested with various grades of oil and 
the tests have proved that with the burners 
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an efficiency of 90 per cent we can obtain g 
thermal efficiency of 32 per cent without ys 

a higher temperature in the turbino than 
650 deg. The regenerative heat exchinger jg 
still in the experimental stage and tor the 


tests now being carried out we are using an 
ordinary air-preheater with an efficiency of 
about 60 per cent. The efficiency of t}ie heat 


exchanger is the ratio between the amount of 
heat which is really transferred to the air and 
the amount of heat which would hav» been 
transferred if the air had been preheater to the 
outlet temperature of the turbine. The 
influence of the heat exchanger, however, jg 
not determined only by its efficiency bit also 
by its pressure loss and leakage. Wo have 
found by calculations that if the ordinary 
tubular heat exchanger has to be held within 
reasonable dimensions the pressure drop would 
be so great that the thermal efficiency of oyp 
plant would decrease when using a tubular heat 
exchanger with an efficiency above 90 per cent, 
see Fig. 4. In practice it will, however, hardly 
pay to construct a heat exchanger of this type 
for an efficiency of more than 80 per cent, 
as it will be too bulky and expensive. 

Fig. 4 indicates the thermal efficiencies which, 
according to our calculations, could be obtained 
with our unit with two compressors, two com- 
bustion chambers, and two turbines applying 
heat exchangers with different efficiencies, 
Curve A indicates the thermal efficiencies for 
the ordinary tubular air preheater. Curve B 
for the regenerative heat exchanger. The basis 
for the curves is the difference in pressure loss 
and leakage between the two types. The 
curves, however, do not give any information 
about the comparison in size of the two different 
types of heat exchanger, but we have found that 
at 80 per cent efficiency the tubular type has 
to be about five times as big as the regenerative 
heat exchanger. Therefore it is of great impor. 
tance for the application of the gas turbine as 
a marine engine to find the most suitable type 
for the regenerative heat exchanger. The flow 
in the regenerative heat exchanger is laminar 
and has very low Reynolds numbers, but under 
these conditions sufficient information about 
heat transmission is not available. 

In order to obtain this information we have 
started a series of tests in the engine laboratory 
of the Technical University with a heating 
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Fic. 3—Combustion Chamber 


used and our design of the combustion chamber 
it is possible to obtain good combustion even 
when using fuel oil having a viscosity of 370 
Redwood at 100 deg. Fah. However, the final 
testing of the turbine will prove how the fuel 
oil affects the turbine and whether the impurities 
in the oil will cause corrosion or deposits on 
the blades necessitating cleaning after a 
relatively short period. 

The material for those parts of the turbine 
unit exposed to high temperatures have been 
mentioned in connection with the heat-resisting 
materials, whereas the material for the other 
parts working at normal temperatures is the 
material normally used in engine construction. 

The heat exchanger, the purpose of which is to 
utilise the heat in the exhaust gas to improve 
the efficiency of the gas turbine, is a very impor- 
tant part of our unit. We have calculated that 
by means of a regenerative heat exchanger with 


surface with small ducts of 2mm? cross-section. 
The tests have proved that very good heat 
transmission is obtained with such elements, 
and that it will be possible to build a heat 
exchanger of this type with high efficiency and 
relatively small dimensions. One difficulty 
when designing the regenerative heat exchanger 
is to produce an airtight seal between the 
compressed air and the outlet gas from the 
turbine, but we expect by means of a special 
construction and the application of piston rings 
to be able to reduce this loss to about 2 per cent 
of the amount of air. Another difficulty which 
will arise will be to keep the heat exchanger 
clean, especially when fuel oil containing impur'- 
ties is being used, but it will not be possible 
until the experimental unit has been in opera- 
tion for a longer period to obtain expericnce 
as to how often cleaning will be necessary. 

It is difficult to compare the cost of a gas 
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turbine plant with the marine engines now in 
rchant ships, as a marine gas turbine 


yse in ™m g } 

plant ha not yet been installed in any such 

ship. oats F . 
The proliminary experience with our experi- 


mental unit has shown that the high cost of 
the heat-resisting materials and the expensive 
machining of the blades make such a plant 
rather costly, but it is obvious that the price 
for an experimental unit cannot form the 
pasis for a judgment of price, and there is 
reason to believe that the gas turbine will not 
he more expensive than steam or diesel plants. 


THE Martine Gas TURBINE 


The development of the gas turbine as a 
marine engine has proceeded more slowly than 
expected in 1945, but it has to be remembered 
that the requirements for the marine gas tur- 
pine are different and in many respects more 
severe than for the aeronautical turbine, and 
that the shipbuilding industry after the war 
has been very busy in rebuilding the mercantile 
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Fig. 4—Efficiency of 3000 h.p. Marine Gas Turbine 


marine and therefore only to a small extent has 
been able to deal with new problems. 

In recent years, however, much work has 
been done, especially in the U.K., for the 
development of the marine gas turbine as will 
be seen from Dr. Brown’s most interesting paper, 
“British Marine Gas Turbine,” read _ before 
the North East Coast Institution of Ship- 
builders and Engineers. Leading shipbuilding 
firms have developed the Research Organisa- 
tion ‘‘Pametrada,”’ to collaborate in the 
development of the marine gas turbine. Experi- 
mental plants have been constructed and 
tests have been started. 

Up to now no gas turbine has been installed 
in any merchant ship and the only ship which 
is to-day provided with a gas turbine is the 
British Motor Gunboat ‘‘ 2009,” in which the 
centre motor has been replaced by a rebuilt 
jet-propulsion gas turbine. It is a very inter- 
esting experiment as to the application of the 
aeronautical gas turbine in a high-speed naval 
vessel, but it is not a real marine plant with 
long life, which is the problem in which the 
shipbuilding industry is to-day mostly inter- 
ested. 

Considering the importance of the reliability 
in operation of a marine engine, the marine 
gas turbine should be tested for a long period 
on land before being installed in a ship. This 
line has also been followed by all designers and 
the necessary tests are now being carried out 
on land in several places. Only through such 
tests is it possible to obtain experience as to the 
advantages that the gas turbine seems to offer 
and whether these can be utilised in marine 
installations. The possibilities of the gas tur- 
bine competing with the modern highly deve- 
loped marine engine can only be ascertained in 
this way. 

The position to-day is quite different from 
what it was forty years ago, when the diesel 
motor with an efficiency above 30 per cent was 
introduced for ship propulsion. At that time 
the marine steam engine only had an efficiency 
of about 15 per cent. To-day the gas turbine, 
with an efficiency of 30-34 per cent, has to 
compete with marine steam turbine plants of 
5000 to 10,000 h.p., having efficiencies of 24-28 
per cent and with marine diesel motors having 
35-37 per cent efficiencies, but provided satis- 
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factory operating experience be obtained with 
fuel oil the gas turbine should be able to com- 
pete in economy both with the steam turbine 
and the diesel motor and make possible the 
very important features of simplicity and 
compactness. It therefore is reasonable to 
consider that the marine gas turbine will come 
increasingly to the fore in the future on the 
supposition that continuous progress is made 
and satisfactory results are obtained with the 
experimental units now being tested. 


——@—_—___ 


The British Transport 
Commission’s Report 


On Wednesday last, there was published by 
H.M. Stationery Office the first annual report 
of the British Transport Commission. It is a 
volume of 424 pages, in which the activities 
of the Commission up to December 31, 1948, 
are surveyed in considerable detail, and in 
which also there is included a statement of 
accounts and a good deal of statistical material 
relating to the undertakings for which the 
Commission is responsible. The general manage- 
ment of those undertakings, it may be recalled, 
is in the hands of five Executives—the Railway 
Executive, the Road Transport Executive, the 
London Transport Executive, the Docks and 
Inland Waterways Executive, and the Hotels 
Executive—all of which are answerable to the 
British Transport Commission which functions 
under the chairmanship of Sir Cyril Hurcomb. 

In common with reports of other nationalised 
undertakings, particular interest is bound to 
be shown in the financial results of the Trans- 
port Commission’s activities. On this matter 
the report says that after meeting interest and 
other central charges, including certain special 
or non-recurring charges—such as preliminary 
organisation expenses and the statutory pro- 
visions for redemption of capital—the adverse 
balance of net revenue account at the end of 
last year was £4,700,000, a deficit which has 
been carried forward to 1949. The actual 
revenue deficit-—before calculating charges for 
capital redemption and special items—was 
£1,700,000, which, it is claimed, represents a 
small percentage of the gross traffic and other 
revenue receipts, and which, in ordinary cir- 
cumstances, might not cause undue concern. 
Nevertheless, the Commission admits that the 
position is unsatisfactory. The report says 
that with fares, rates and charges at the levels 
fixed by the Minister of Transport before 
nationalisation, it was reasonable to expect 
that it would be possible during 1948 to earn 
sufficient to put on one side both a contribution 
towards enhanced replacement costs and an 
allocation to general reserve. The Commission 
would have liked, therefore, to be in a position 
to provide sums of £5,000,000 a year until a 
reasonable total for general reserve had been 
reached. It states, however, that while 
important economies are eventually expected 
to accrue from the concentration of each form 
of transport on the services for which it is 
best suited, the recent trends of traffic receipts 
and of expenditure, notably in wages, coal and 
steel, hold out no hope of early improvement. 

Pointing out that between 60 per cent and 
70 per cent of its expenditure is on manpower, 
the Commission explains that the important 
increase, which took place in railway costs as 
a result of the wages award in 1947, is being 
matched by a more gradual process in the case 
of road transport. As to the higher level of 
wages resulting from concessions negotiated 
or awarded during 1948, it is expected that the 
total cost of the increases in a full year will 
amount to approximately £9,900,000. But 
this figure excludes the cost to the Commission 
of certain improvements in travel facilities 
granted to railway staff and of wage ‘increases 
made to the staffs of certain provincial bus 
companies. According to the report, the 
Commission has already begun a study of 
comparative road and rail costs. 

A great deal of space in the report is naturally 
devoted to the manner in which the British 
Transport Commission and the various Execu- 
tives have dealt during the year with the 
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responsibilities placed upon’ them by the 
Transport Act. As an example, the report 
records that having regard to the limitations 
prescribed by the Government’s capital invest- 
ment programme, the making good of main- 
tenance arrears leave relatively little scopes for 
new projects. Within the limits laid down it 
has not been possible on the railways to restore 
the stock of passenger coaches or to construct 
modern goods wagons, without which much 
uneconomical expenditure on maintaining out- 
of-date equipment must continue. But it was 
found possible to renew some 1632 miles of 
permanent way last year, compared with a 
pre-war average of 1300 miles. The report 
stresses that no system of transport can be 
efficient or adequate unless it keeps pace with 
the development of the industries which it 
serves, and unless it meets the standards of 
comfort and convenience which the public 
demands. The Commission realises that it has 
to modernise and re-equip the railway, dock, 
inland waterway and road services of inland 
transport in Great Britain, wherever it is 
required in the national interest. It remarks, 
however, that it has inherited that responsibility 
at a time of economic stringency when certain 
essential materials are still scarce. For the 
present, therefore, the report continues, the 
emphasis must be placed on reconstruction 
and reconditioning, although, at the same time, 
steps are being taken to formulate a long-term 
policy for future development. In this con- 
nection, detailed investigations have been 
started concerning the standardisation of rolling 
stock, alternative forms of traction, and the 
further provision and improvement of auto- 
matic train control, signalling and other safety 
devices on the railways. 

One other matter of special interest in the 
report is the reference to research. The Trans- 
port Act both empowers the Commission to 
engage in research and requires it to obtain 
the Minister of Transport’s approval of the 
lines upon which it is decided to act. The 
Commission felt that it was necessary to review 
the existing research organisations of all under- 
takings vested under the Act and to make 
plans for their co-ordination. Accordingly, in 
February of last year, an expert committee 
under the chairmanship of Sir William Stanier, 
F.R.S., was invited to examine “the arrange- 
ments for conducting research in the railway 
and other undertakings vested in the Com- 
mission and to make suggestions for such work 
in the future.” That committee reported in 
November, 1948, and subsequently the Minister 
of Transport intimated his approval of the 
procedure for research that was recommended. 
The expert committee’s proposals included the 
creation of a Transport Research Consultative 
Council, to be presided over by the chairman 
of the Commission, and the appointment of a 
chief research officer to supervise and co-ordinate 
the whole activity of research, both technical 
and operational, throughout the undertakings 
controlled by the Commission. It will be 
recalled that Dr. H. E. Merritt, M.I.Mech.E., 
was recently appointed to that position. 





150th Anniversary of the 
Technische Hochschule, Berlin 


THe Berlin Technical University  (for- 
merly Technische Hochschule) is celebrating 
this year the 150th anniversary of its estab- 
lishment. Founded in 1799 by the King of 
Prussia, with the faculties of General Tech- 
nology, Mechanical Engineering, Chemistry , 
Metallurgy and Naval Architecture, the school 
recorded in 1900 some 1800 students. This 
figure had reached about 6000 in 1931. Before 
the war the school was provided with modern 
laboratories and research institutes and owned 
a technical library containing some 400,000 
volumes. In November, 1943, the school 
building was heavily damaged by air bombing, 
which entirely destroyed the library, with all 
the books it contained. At the present time 
the technical university is again open and there 
are twenty lecture rooms in use. The library 
has already been provided with 50,000 new 
volumes. , 
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BRIDLINGTON AND FATHER 
CHRISTMAS 

THE supplementary report issued by the 
General Council to the Trades Union Con- 
gress at Bridlington on “Trade Union 
Policy and the Economic Situation,” is, 
in its way, an astonishing document to come 
from such a source and it is, in fact, peculiarly 
encouraging at this time that such a report 
should have been published. No doubt the 
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leaders of the T.U.C. must for long have been 
aware of certain truths about the economic 
situation and their impact upon the aspira- 
tions of wage-earners. But now, it seems, 
they have become convinced enough to 
preach to their constituent unions along 
lines that will certainly prove very unpalat- 
able to many delegates. For the document 
sums up with cold clarity much of the reality 
of the present position. Amongst its final 
paragraphs there appear emphatic state- 
ments such as that ‘‘ there is no possibility 
of securing any widespread and sweeping 
price reductions as long as the economic 
situation remains what it is in the world 
at large’; and that “‘ a mere general increase 
in money wages could not bring idle resources 
into production and would, therefore, fail 
to give a higher standard of living than at 
present.”” It concludes by saying that the 
tasks the T.U.C. has set out to achieve 
‘* will become impossible if the trade unions, 
bereft of any alternative policy which gives 
even a semblance of soundness and practic- 
ability, reject all responsibility and proceed 
to submit wage claims contrary to the policy 
that Congress has endorsed.” The Council 
has travelled far since it accepted with 
very obvious reluctance the general prin- 
ciple of wage freezing nearly two years 
ago. 

The Presidential Address to the Congress 
by Sir William Lawther, delivered on Monday 
last, had a different character. It is to be 
expected that any address shall belaud 
the work of Congress and in one that precedes 
a forthcoming general election it is equally 
to be expected that there will be some 
party polemics. But the address, in fact, 
included, in addition, more interesting ma- 
terial. Rightly in these days, when adequate 
negotiating machinery exists, Sir William— 
no doubt interpreting the views of the 
General Council—set his face against strikes. 
“Qur trade unions have found and are 
using better methods of settling industrial 
disputes than the strike weapon,” he re- 
marked, and again, “I say further that 
we must be on our guard against misuse 
of the strike weapon.” He also revealed 
in a reference to unofficial strikes the growing 
interest of the more responsible trade union 
leaders in the problems of production and 
management. “It is contrary to common 
sense that we as a movement should support 
economic and social policies aiming at the 
maintenance of full employment and the 
steady improvement of wages and conditions 
through greater productivity and more 
efficiency in the management and conduct 
of industry and at the same time tolerate 
wild-cat disturbances of the orderly pro- 
cesses of production.”’ Nor was the address 
wholly insular in tone. Sir William clearly 
had in mind in delivering it that it was likely 
to be read in America. He went almost out 
of his way to counter criticisms, particularly 
rife in that country and likely to have 
damaging repercussions on the financial 
talks now being held there, that the British 
workman is not pulling his weight. ‘‘ We 
should not have achieved an increase of 
more than 25 per cent above pre-war in our 
total industrial production if the British 
workers were lying down on the job... . 
Not only has the volume of industrial pro- 
duction increased by more than one-fourth 
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over 1938 but our productivity, too Was up 
by more than 10 per cent.” Those, we agree 
are not the figures that could be re ijiseq by 
a nation of slackers. 

But if there is much to be conimendeg 
in this supplementary economic rey ort anq 
in Sir William’s address, both also ow, we 
think, a certain complacency not justified 
by existing circumstances. There is, for 
instance, little in the report to suggest that 
the Council fully realises how serious y liy; 
standards in this country would be affected 
were the Washington talks to prove ungue. 
cessful and were Britain driven to reduce 
“dollar ’ imports of raw materials and food, 
Moreover, the Council still appears to be 
thinking upon lines better suited to the 
position that existed twelve months ago, 
when there was a seller’s market thr. yughout 
the world and increase of production was 
the only problem, than to that now ruling, 
when competition is beginning to affect 
British exports. In considering possible 
reductions of prices, for instance, it js 
thinking apparently only in terms of 
benefits to wage-earners. It overlooks 
the possibility that high wages may 
already have driven British export prices 
too high to be competitive. Nor is 
Sir William’s defence of the workers’ 
effort wholly convincing. For though sweep. 
ing assertions that wage-earners here are 
not working as hard as they should are 
in general obviously untrue, it is also sure 
that in certain industries and certain indi- 
vidual factories or even shops the position is 
far less satisfactory. Furthermore, individual 
unions are not under the control of the 
T.U.C. Thus, though the majority of them 
may well fully endorse the views of the 
Council upon strikes, wages, profits and prices, 
that fact will not prevent some of them 
threatening strike action to obtain wage 
increases that are not justified in present 
circumstances. In fact, though the General 
Council, as Low expressed it in the Hvening 
Standard last Tuesday, can explain, “ There 
isn’t really any Father Christmas,” individual 
unions and the rank and file still, we fear, 
cling to a belief in that very delightful fairy- 
tale, and were they to awake one day to find 
the stocking empty they would think 
“ their stars were more in fault than they.” 


PACKAGING FOR EXPORT 


Wuat a number of limitations designers 
have to contend with! They wish to design 
their products in the very best way to suit 
their intended purposes and to use just those 
materials that will give the best results. 
But other factors come creeping in. Has 
the foundry the capacity to make so large 
a casting or the skilled workers to make so 
intricate a one? Is the machine shop 
equipped to undertake a particular kind of 
work ? Can the cranes in the erecting shop 
lift so heavy an assembly ? Is it economi- 
cally justifiable to use this special and 
expensive material? There is no end to 
such questions. Yet the limitations s0 
imposed are not “unfair.” They are 
forced upon the designer as much by tech- 
nical as by other considerations ; and they 
are similar to that other limitation that 
a thing must not be designed so that it 
cannot be put together, a pitfall into which 
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many @ junior draughtsman has fallen head- 
long. Lut it is when the packaging depart- 
ment comes along, asking for modifications, 
that the designer is likely to “‘ see red.” For 
that department does not base its request on 
technical considerations at all. It asks that 
a device be designed to be easily packed 
merely because during transport some igno- 
rant fools may and probably will handle it 
roughly and without any respect whatever, 
and because delicate surfaces or other parts 
which will be adequately protected once the 
device is installed at its journey’s end may 
be damaged in transit by knocks and bangs, 
or atmospheric corrosion. The designer 
in fact may be called upon not only to 
suit his device to its purposes but also to 
make it stand up temporarily to conditions 
which have nothing at all to do with its 
ultimate duty, a very aggravating require- 
ment. 

The packaging department is hardly 
likely then to be popular in the design office. 
Nor is packaging altogether a popular 
study amongst engineers elsewhere in a 
works. For it appears to have little tech- 
nical interest, it is a nuisance that it must 
be done; the process is often expensive of 
time, labour and money, and to engineers 
accustomed to the precision of work in other 
shops the packing bay often has an offen- 
sively rough and ready look. Yet if goods 
are to arrive at their destinations in the 
same state that they left the works, packag- 
ing is a job that must be done and must be 
well done. For, unfortunately, even more 
so at present than in the past, no guarantees 
can be expected that there will be good 
facilities oversea for the loading and un- 
loading of ships or railway trucks. In very 
many places it is still necessary to get goods 
ashore by lighter and local workers are 
very unlikely to give thought to the pos- 
sibility that lightly constructed packages 
may be crushed by heavier ones placed atop 
of them. Nor is it wholly impossible that 
packages may be deliberately mishandled 
in the hope that bursting of them open 
may make subsequent pilferage easier ! 
Moreover, in these days of import quotas 
that may temporarily be exceeded, and 
congested road and rail transport systems 
and labour unrest, goods may have to be 
left in storage for long periods, sometimes 
without even the minimum and usually 
inadequate coverage of a tarpaulin, on open 
quays or yards. The climate, too, steps in. 
Extremes of heat and cold, moisture, marine 
and industrial atmospheres and the attacks 
of insects and other pests can combine 
together to play havoc with ill-designed 
packages. It may be that the hazards of 
transport can be covered by insurance. But 
it is satisfactory to nobody if a machine, 
an instrument, an engine or some other 
device arrives at its journey’s end unasable. 
It has then either to be replaced at con- 
siderable delay or alternatively repaired, 
probably with inadequate knowledge and 
with insufficient resources, by the labour on 
the spot. However high the quality of a 
British export when it leaves the works, 
buyers will judge it by its condition on 
arrival. 

During the war, when warlike stores 
had to be sent to the ends of the earth, 
packaging assumed a special importance, 
and in 1943 at the request of the Ministry of 
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Production, the British Standards Institu- 
tion prepared a comprehensive Code of 
Packaging. That Code was, of coarse, 
intended to guide Service and Government 
Departments and their packaging contrac- 
tors. It gave instruction about the packing 
of a wide but still to some extent limited 
range of goods; and those goods were 
intended for the use of the Services which 
had no interest in the appearance of the 
package as such but only in its contents. 
Conditions are now different. The goods to 
be transported have a wider range and have 
to be carried to a variety of markets. The 
Institution has therefore revised and extended 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our corr nts) 


AMERICAN RAILROADS 


Smr,—I have been reading the series of articles 
entitled as above in recent issues of THE 
ENGINEER, which are full of interesting informa- 
tion. Regarding New York Central steam 
locomotives, I have pleasure in sending you a 
picture of William Buchanan’s famous engine 
No. 999, shown at Chicago in 1893, along 
with others, including Webb’s L.N.W.R. engine 
‘** Queen Empress.” Your contributor has made 
a mistake in describing the N.Y.C. 4-8-4 loco- 
motives as ‘‘ Mohawks ”’; these are, in fact, the 





NEw YORK CENTRAL LOCOMOTIVE NO. 999 


the Code and, as we announce on another 


‘page of this issue, many sections of the new 


and extensive work are now ready, and work 

is rapidly proceeding upon the remainder. 

The Institution and the organisations repre- 

sented on the Packaging Committee under 

whose supervision this Code was prepared 

are, we think, to be congratulated upon their 

work. So, too, is the Production Engineer- 

ing Research Association, which, as noted 

elsewhere, has just issued a Report on Pack- 

aging for the engineering industries. This 

Report was actually prepared before the 

new Standard was available and it is possible 

though not very probable that it may con- 

flict with it in detail. But it is likely to be of 
special value because it is concerned, as the 
British Standard is not, specifically with engi- 

neering goods, because it is specially designed * 
for use by shop foremen as well as executives 

and because it gives particular attention to 

conditions in certain oversea markets. Large 

industrial concerns with many oversea 

connections are able without much difficulty 

to discover for themselves what is happening 

to their goods and to learn rapidly how best 

to pack them to meet any given conditions. 

But smaller firms in this country, many of 
whom are now being encouraged to enter 
their goods in export markets, are less 
happily placed. To them, we believe, this 
Code, together with the P.E.R.A. Report, 
will prove especially valuable. For as the 
B.S.I. itself remarks, though the loss of a 
battle may now no longer be traced to the 
packer, the loss of an export market most 
emphatically can be ! 


‘“‘ Niagaras”’ introduced in 1945 and fully 
described by me in your issue of July 26, 1946. 
The ‘ Mohawk” design was originally intro- 
duced about 1917 and as then built was illus- 
trated in my article printed in THE ENGINEER, 
June 13, 1919. Since that time these engines 
have been considerably developed and in their 
latest form were described by me in THE 
ENGINEER of May 15, 1942. 

A few particulars of No. 999 may be 


interesting : 

Cylinders 19in by 24in 
Wheels dees 86in 

Total heating surface... 1931 sq ft 
MO snes ops sess es ane cos SOC OID 
Steam pressure, pounds per square inch... 190 

Engine weight a ae aa 
Tender weight 80,000 Ib 
Total weight 204,000 Ib 


E. C. PoULTNEY 
London, N.W.3, September 5th. 





BEHAVIOUR OF CAST STEEL AT 
‘* ELEVATED ” TEMPERATURES 

Srr,—All must agree with Mr. D. V. Onslow 
that there is a difference between “‘ high ”’ and 
** elevated.” 

The summit of Mount Everest is high above 
sea level; the footpath in Essex Street is 
elevated above the carriageway. 

F. E. Liypsay. 

Birmingham, 31, August 30th. 


—————_@»———_— 


BOOKS RECEIVED 


Production Efficiency Manual. By J. J. Gillespie. 
London: Pilot Press, Ltd., 45, Great Russell Street, 
W.C.1. Price 2s. 6d. 

Textbook on Heat. By J. H. Awbery. London: 
Longmans, Green and Co., Ltd., 6 and 7, Clifford 
Street, W.1. Price 15s. 

Cost Accounting. By James H. March. London: 
McGraw-Hill Publishing Company, Ltd., Aldwych 
House, W.C.2. Price 30s. 











THE 





ENGINEER 


The British Association 


No. II—(Continued from page 257, Sept. 2nd) 


N Section G (Engineering) on Thursday 

morning, September Ist, a discussion took 
Place on the papers on new materials and 
their engineering significance, of which we 
have already published extracts. 

Dr. W. G. Radley (Deputy Engineer-in- 
Chief, Post Office Research Station), 
illustrated the part played by materials 
in the past story of progress, by recalling that 
about fifty years ago distortionless trans- 
mission of signals over a cable was improved 
by the addition of inductance to the circuit. 
Coil loading of deep-sea submarine cables 
was not considered practicable, however, 
because of anticipated difficulties in laying 
and maintenance. The discovery that certain 
nickel-iron alloys possess extraordinarily 
high initial permeability was followed by the 
development by Elmen in the Bell Telephone 
Laboratories of the permalloy series of alloys, 
and these at once made continuous loading 
attractive. On the first loaded ocean tele- 
graph cable, the Western Union cable 
between New York and Horta (Azores) a 
distance of 2328 miles, the speed of rans- 
mission was increased from about 250 words 
per minute to 1920 letters per minute as the 
result of coil loading, and the permalloy 
used for loading this cable had an initial 
permeability of 2300, whereas the highest 
obtainable with soft iron was about 115. 
In the telecommunication field much con- 
temporary research on ferro-magnetic mate- 
rials was concerned with their use at fre- 
quencies extending up to 20,000 or 30,000 
Mc/s. The need for materials having a 
specified combination of permittivity and 
permeability, together with certain restric- 
tions on conductivity, arose during the war 
period in the search for radio-wave absorbing 
coatings to provide radar camouflage. They 
had, however, numerous and valuable poten- 
tialities in civilian applications, including 
the improvement of blind aircraft landing 
systems by eliminating disturbing reflections, 
reflectionless terminations of lines and wave 
guides, &c. A magnetic material meeting 
these requirements should be a non-conductor 
in order to eliminate eddy-current losses 
which, at the frequencies in question, would 
be excessive. There had been considerable 
interest in the study of the new materials 
known as “ ferrites,’ which were non-metals 
(oxides) having values of specific resistance 
varying from 10-* to 10+7 ohm-cm. The 
ferrites were substances having the general 
composition Mo.Fe,0;, in which Mo was a 
bivalent material. It had recently been dis- 
covered that mixed ferrites consisting of a 
combination of zinc ferrite with another 
material had much higher permeability at 
ordinary temperatures than the pure ferrites, 
although zinc ferrite was itself not ferro- 
magnetic. Its addition, however, had the 
effect of lowering the Curie temperature. 
By making that only a little above the 
ambient, the material could be utilised at 
nearly its maximum permeability, so that 
although 100 was a fair permeability for a 
pure manganese ferrite, 1000 was not unusual 
for a mixed manganese-zine ferrite, and 
higher figures could be obtained. The 
attendant disadvantage was that the per- 
formance of the material became very 
temperature-dependent and, in practice, air 
gaps had to be introduced into the magnetic 
circuit in order to stabilise the performance 
when this material was used for the cores of 
conventional inductors. This had the inci- 





dental advantage, however, of leading to a 
pot-type of design for the core, which 
facilitated production by avoiding the neces- 
sity for toroidal winding machines and, at 
the same time, gave good screening between 
inductors. 

Referring to the new crystal triode or 
transistor, announced by the Bell Telephone 
Laboratories in June, 1948, and_ briefly 
mentioned by Dr. Sillars, Dr. Radley showed 
a slide of one of the first transistors. He 
added that since that date many laboratories 
had put considerable effort into tentative 
designs of equipment using crystal triodes 
in place of thermionic valves. There were, 
however, certain factors which were likely 
to restrict immediate use of crystal triodes. 
They were: low input impedance and high 
output impedance which made them unsuit- 
able for insertion in normal circuits ; high 
internal noise (at present about 10db above 
valve noise) ; relatively low stage-gain com- 
pared with the valve; and limitation of 
maximum operating frequency. 

In his concluding remarks, Dr. Radley 
said that many of the materials of greatest 
use to the telecommunications industry 
to-day were produced initially without any 
particular regard to the requirements of that 
industry. The original synthesis by Dr. 
Bakeland of phenol-formaldehyde and the 
polymerisation of ethylene by Imperial 
Chemical Industries were notable examples 
of this. The outstanding requirements 
to-day, however, were better known and a 
not inconsiderable amount of helpful basic 
research on such problems as the relationship 
between molecular structure and_ specific 
dielectric, or magnetic, properties, was being 
sponsored on a national scale by the Depart- 
ment of Scientific and Industrial Research. 
But when these theoretical problems had 
been elucidated there remained the effect 
of the conditions of synthesis on the pro- 
perties. There was very little knowledge of 
such conditions outside the chemical industry. 
Successful development of needed materials, 
therefore, demanded the closest possible 
co-operation between chemists, physicists 
and engineers. 

Dr. J. 8S. Forrest (British Electricity 
Authority) said that one interesting class of 
semi-conducting materials which had con- 
siderable significance in the realm of electrical 
engineering was the semi-conducting ceramic 
glazes. These materials behaved like the 
true electronic semi-conductors mentioned 
by Dr. Sillars, but they differed from the 
latter in that the semi-conducting metallic 
oxides were incorporated in an insulating 
glassy matrix. For a number of years it 
had been realised that the reliability and 
“ efficiency ’’ of high-voltage porcelain insu- 
lators could be increased if the voltage dis- 
tribution on the porcelain surface could be 
controlled in such a way as to prevent the 
occurrence of excessive voltage gradients 
and spark discharges. One of the most 
attractive methods of controlling the voltage 
distribution was to coat the porcelain with a 
suitable conducting glaze, and this had pro- 
vided a strong incentive to develop con- 
ducting ceramic glazes. The surface resis- 
tivity required was about 10 megohms 
and this value implied that a semi-conducting 
material must be used. The production of a 
semi-conducting glaze was a difficult ceramic 
problem, however, because it was necessary 
that the material should retain the semi- 
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conducting properties of the metallic oxides 
without sacrificing the desirable  -harap. 
teristics of a ceramic glaze, such as |. irdnesg 
and permanence and a smooth surface. 
Further, in common with other s«ni-cop. 
ductors, the resistance of semi-con UCting 
glazes was very sensitive to small chiiges jp 
composition so that all the manuficturing 
processes, and in particular the firin-, must 
be controlled to a much higher dezree of 
precision than was necessary for the }rodue. 
tion of ordinary electrical porcelai:. Ap 
English porcelain manufacturer had, in the 
course of the last six years, been su -vesgfyl 
in producing various types of high-voltage 
porcelain insulators with semi-con !ucting 
glazes. These glazes consisted of a glassy 
matrix similar to an ordinary glaze, but con. 
taining relatively large proportions of metallic 
oxides, such as Fe,O,, which, under suitable 
heat-treatment, gave the material its con. 
ducting properties. The conductivity was 
of the order of 10,000 times that of ordinary 
glaze, and it. could be varied over a wide 
range. Insulators with semi-conducting glaze 
were called ‘‘ stabilised ’’ insulators, because 
the voltage distribution was stable even when 
the humidity was high. The improvement 
which had been obtained in the performance 
of insulators operating in humid and polluted 
atmospheres was quite remarkable. The 
leakage current of a “ stabilised ’’ insulator 
was relatively steady and did not exhibit the 
‘** surges’ which were characteristic of an 
ordinary porcelain surface in humid condi- 
tions and which often led to complete 
breakdown. 

Apart from the difficulties which arose in 
humid atmospheres the control of the voltage 
distribution on very long insulator strings 
on high-voltage lines was a difficult problem ; 
for example, in the case of an insulator string 
about 6ft long, the stress on the insulation 
at the conductor might be four times that 
towards the earthed end of the insulator 
string. ‘* Stabilised ” insulators might pro- 
vide a solution to this problem. 

One of the difficulties in the applications 
of semi-conducting glazes was the deteriora- 
tion of the glaze in the vicinity of the metal 
electrodes which made contact with the glaze. 
A few years ago it was found that after 
several months of service, the glaze 
deteriorated and ultimately lost its conducting 
properties in these regions. Spark discharges 
then occurred across the gap and the glaze 
ceased to fulfil its function. Attention had 
therefore been given to methods of reducing 
the deterioration of the glaze, and a certain 
measure of success had been achieved by the 
use of higher conductivity glaze in the 
vicinity of the electrodes and by silvering 
the glaze at the contacts. Recent work had 
demonstrated that the deterioration was 
absent, or, at least, very much reduced if 
the insulator was under oil, so that a long 
life could be anticipated in applications 
involving oil immersion. 

In conclusion, he said that the work on 
semi-conducting glazes had, so far, been 
directed to severely practical ends, but 
there was scope for theoretical and experi- 
mental investigations of a more fundamental 
nature, and the results of such investigations 
might well lead to the solution of some 
practical problems. ‘These new materials 
were not only of great academic interest, but 
they had considerable significance in large- 
scale electrical engineering. 

Dr. A. T. Bowden (C. A. Parsons and (o., 
Ltd.) said that as Dr. Bailey had pointed out, 
the idea behind the development of the high- 
strength, low-alloy structural steels was to 
produce steels with higher yield points than 
mild steel, while retaining as many as possible 
of the other attributes of mild steel such as 
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low cost, achievement of the required 
mechanical properties in the as-rolled or 
normalised condition and good weldability. 
The desire to use ferritic steel discs in aircraft 
gas turbines had promoted development in 
steels of that type for high-temperature use 
and the outcome of this work in this country 
appeared to be the development of a 
chromium- molybdenum - vanadium - tungsten 
steel. Jt was not certain at present whether 
this complex steel or molybdenum-vanadium 
steel had the best high-temperature mecha- 
nical properties, nor which would finally be 
most extensively used for aircraft gas turbine 
discs, but there was little doubt that the 
molybdenum-vanadium steel would be most 
widely used in steam plants. It was generally 
true to say that the mechanical properties 
of the ferritic steels now enabled them to be 
used up to the highest temperature permitted 
by their oxidation resistance. At present, 
therefore, any components required to operate 
under higher stresses or at higher tempera- 
tures than those steels would withstand had 
to be made in austenitic steels, but attention 
was being given to the development of ferritic 
steels which would have much better oxida- 
tion resistance than those now in use, 
combined with sufficient high-temperature 
strength to permit their use at temperatures 
for which ferritic steels were not at present 
suitable. The aircraft gas turbine had been 
responsible for spectacular advances in the 
high-temperature mechanical properties of 
austenitic steels and for the development of 
special alloys based on nickel or cobalt, which 
were mainly used for blades. It was not 
unlikely that the alloys now available 
approached very closely to the limit that 
could be reached with alloys based on iron, 
nickel or cobalt that could be forged, and the 
next stage in the development of alloys in 
this class would probably involve the use of 
alloys based on chromium or molybdenum 
and production by precision casting or sinter- 
ing instead of forging. In gas turbines for 
other than aircraft uses, the materials used 
in aircraft gas turbines could be employed, 
and the problem here was not so much to 
find an alloy that would withstand the stress, 
temperature, time conditions involved, but 
to find methods of producing large com- 
ponents in the required alloys at a cost the 
jobs could carry. 

Dr. F. Twyman, F.R.S., said that recently 
he had had inquiries for apparatus containing 
columbium. He asked where he could get 
information on this subject and the smallest 
quantities of columbium that might be had. 

Dr. Bailey replied that columbium was of 
considerable importance in connection with 
extremely high temperatures, because it was a 
most active carbide-forming constituent and 
it was on the carbide-forming constituent 
that the resistance of material largely 
depended. The amount likely to be used was 
of the order of 1 per cent. 

Dr. A. P. Thurston asked for information 
about high duty sheets or plates for cold 
pressing, and about high-duty materials 
for working parts. 

Dr. Bailey suggested that perhaps the best 
thing to do was to go to the drawer of these 
materials and ask him what he could do with 
high-tensile steels. Generally speaking, if a 
steel in the high-tensile class was to be 
capable of being deformed by drawing opera- 
tions, a material was required which had good 
ductility. As for high-duty steels for working 
parts, until recent years vanadium was used 
for high temperatures. He did not think very 
much was known about how it affected 


cylinders, but vanadium had some unique © 


Wearing properties. The German workers, 
Promper and Pohl, added molybdenum. They 
tested a series of steels containing either 


THE ENGINEER 


vanadium or molybdenum, and also some 
containing both vanadium and molybdenum. 
Their results led them to the conclusion that 
molybdenum was better than vanadium 
when these two elements were used singly, 
but when the two were used together quite 
a different effect was produced. The differ- 
ence was that with both vanadium and 
molybdenum together, the steels could be 
heated for a very long period and they 
retained their resistance. There was thus 
some effect brought about by the combination 
of the two elements. Whether it was the 
formation of a double carbide which had 
special properties he did not know. But he 
did not know another element in the case of 
ferritic steels which had such an effect 
as vanadium when in combination with 
molybdenum. 

Wing-Commander Cave-Brown-Cave re- 
marked that many things to-day were 
designed from considerations of rigidity 
rather than actual strength, but now that 
it was possible to develop alloys of very high 
density, strength, &c., he would very much 
like to know if the value of Young’s modulus 
of these steels was appreciably different from 
that of mild steel. That was important when 
considering the stiffness of a structure or its 
resistance to vibration. 

Dr. Bailey replied that the variation in the 
value of Young’s modulus was not wide— 
perhaps 2 per cent—so that from the point 
of view of elastic stability there was very 
little to choose. 


Coat MINING 


During the afternoon of September Ist a 
paper on “Coal Mining: Yielding Pillar 
Technique,” was read by Messrs. Haswell 
Alder, E. L. J. Potts and A. Walker. It 
describes the development of methods of 
working—the room and pillar method, the 
bord and pillar method, the Longwall method 
and variations of them—and deals with the 
influence of the mechanisation of coal- 
getting operations on methods of working. 
Pointing out that the highest rate of coal 
production has been attained in the U.S.A., 
where attention has been devoted chiefly 
to the mechanisation of room and _ pillar 
workings, the authors say that this has 
caused attention to be given to the possibility 
of producing in the deeper seams in this 
country conditions suitable for room and 
pillar workings. As a result of researches 
into strata control carried out by the North 
of England Institute of Mining and Mecha- 
nical Engineers, in co-operation with the 
Safety in Mines Research Board, a new prin- 
ciple in the design of workings has recently 
been established to that end and practical 
applications are at present being studied. 
The aim of this new technique, known as 
yielding pillar technique, is to enable roof 
loads comparable with those experienced in 
the shallower seams to be obtained over a 
limited area of depth and so make possible 
the adoption of room and pillar methods of 
working in the deeper seams. The drivage 
of roadways designed on this principle was 
commenced in the Hutton seam at Wear- 
mouth Colliery, Co. Durham, in May, 1946, 
in connection with a mechanised room and 
pillar project. Full details of the experi- 
ments are given in the paper and it is stated 
that. they indicate the possibility of reducing 
the main roof load over a limited distance 
in deep workings by yielding pillar technique. 
It is claimed that by this means the scope 
of application of room and pillar methods, 
which lend themselves to high efficiency of 
production, can be extended considerably. 
A feature of these experiments is the applica- 
tion of photo-elasticity to the elucidation of 
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problems relating to rock pressures, a subject 
which has received greater attention in 
Germany and the U.S.A. than it has hitherto 
in this country. 


DISCUSSION. 


Dr. H. 8. Rowell (Recorder, Section G) 
suggested that stresses are not so important 
as strains. Stresses gave the points where the 
material ultimately failed, but it was not 
desired that the material should fail. What 
was wanted to be known was the deflection 
and the distortion. He wanted to know if 
there was any way of getting at the strains 
rather than the stresses, so that a better 
picture could be obtained of subsidence 
rather than local fracture which led to 
subsidence. 

Mr. Potts replied that a number of tests 
had been carried out in this country on 
various rock strata with this object in view. 

Professor Granville Poole said that, having 
some knowledge of the work behind this 
paper, he fully agreed that this subject was 
not yet exhausted and much more research 
work was required. The results so far, how- 
ever, had been encouraging and very pro- 
mising. What had pleased him most was 
that the results obtained on the polariscope 
with plastic models of mine workings coin- 
cided so well with the conditions found under- 
ground. 

The meeting was then adjourned until 
5.15 pm. 


Mains LIGHTING FOR MINES 


On Thursday evening, September Ist, the 
third meeting of the day was held when 
Dr. H. Cotton presented a paper on “ Mains 
Lighting at the Coal Face.” The system of 
coal face lighting introduced by the National 
Coal Board, and at present in operation in a 
number of collieries, is a constant-voltage 
system operated at 120V. The paper sets 
out such disadvantages of the N.C.B. system 
as the multiplicity of joints, either cable 
couplers or cable glands, all in series with one 
another, and the imposition of impulse 
voltages on to those joints when fluorescent 
lamps are used. The author describes a 
system designed to overcome both objections. 
The only way to eliminate joints or connectors 
in the main cable, he says, is to adopt the 
series system and to supply the lamps through 
transformers. When this is done, the main 
cable can be a single-core cable doubled back 
on itself and plugged into the transformer. 
By earthing the middle point of the trans- 
former secondary, the voltage above earth 
cannot exceed one-half of the total secondary 
voltage. In order that the lighting unit may 
be entirely free of the cable, which is a great 
advantage, the supply to the lamp, whether 
of the filament or fluorescent type, is from 
the secondary of a small transformer, the 
primary of which is the looped main cable. 
To this end the lamp transformer is made 
with a detachable yoke. With a properly 
designed system of securing the yoke to the 
lamp fitting, the lamp can be fixed at any 
desired point, can be removed and carried 
to a new working place without the impedi- 
ment of lengths of attached cable, and finally 
it can be moved from point to point along 
the cable while still alight. With the lamp 
free in this way a grouping of lighting units 
can be chosen on every occasion to suit the 
locality and also to suit the particular task 
being performed. Experimental lamps have 
been made in three forms: a 25-W, 25-V 
filament lamp, one 2ft fluorescent lamp, and a 
fitting with two 2ft fluorescent lamps. 

At the conclusion of the presentation of 
the paper the author demonstrated the 
operation of the system he had outlined and 
showed how a short circuit could take place 
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without any damage, which he contrasted 
with what would happen on the N.C.B. 


system. 


DISCUSSION 


A number of questions were put to Dr. 
Cotton by way of elucidating the details 
and claimed advantages of his system. He 
said that the system was intended for a.c. 
only. As to the cost compared with that of 
the N.C.B. system, he said it was difficult to 
make any such comparison because his pro- 
posed system had not yet been manufac- 
tured. But he claimed it would be very 
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much cheaper than the older system because 
of its greater simplicity. On the question of 
efficiency, he admitted that in lumens per 
watt the system would be less efficient, but 
in the opinion of many illuminating engineers 
“efficiency in lumens per watt” did not 
mean anything. What mattered was lumen- 
hours per shift, and on that basis he did not 
think the efficiency would be any worse. 
This question of efficiency must not be 
regarded from a too academic point of view. 
The main object should be to improve the 
environment of the miner working at the 
coal face, and that involved adequate illu- 
mination irrespective of cost, within limits. 


(To be continued) 


Locomotive Variable Cam Poppet 
Valve Gear 


NE of the “D49” class, 4-4-0, three- 
cylinder locomotives (No. 62,764, ‘‘ The 
Garth”) of the Eastern and North-Eastern 
Regions of British Railways, has recently been 
fitted with an infinitely variable rotary cam 
poppet valve gear, type “RR,” supplied by 
Locomotive Valve Gears, Ltd., in accordance 
with Reidinger patents. 
The leading dimensions of the locomotive are 
as follows :— 


Cylinders, diameter and stroke ... 17in x 26in 
Wheels coupled, diameter ... 6ft Sin 
Working steam pressure... 180 Ib/sq in 
Total he ae or ineluding ‘super: 

heater. . 1,669 sq ft 
Grate area 26 aq ft 
Tractive effort 21,556 lb. 
Valves : 

Steam.. 6 ¥ in dia. 

Exhaust Tin dia. 


The gear was fitted a at t the Dadiington works. 
Only minor alterations were required to the 
engine, which was originally fitted with type 

RC” gear, and the original driving gear and 
reversing gear were retained. As shown in the 
drawings we reproduce, the cylinders are in 
three separate castings, the camshaft being 
situated above the cylinders, with its axis 
horizontal and at right angles to the centre line 
of the locomotive. The steam and exhaust 
valves are arranged in the horizontal plane, 
there being a separate steam valve and aseparate 
exhaust valve at each end of the cylinder. 

The camshaft is driven by means of a worm 
gearbox fitted on a return crank at the right- 
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operating the admission valves have a differen- 
tial action transmitted to the valve spindles 
through intermediate levers, fitted with swing 
beams and follower rollers. This differential 
action of the steam cams permits an infinite 
variation in the range of cut-offs between full 
gear and mid-gear in each direction of running 
and provides a full valve opening to steam at all 
cut-offs between full gear and about 12-5 per 
cent cut-off, whilst at 10 per cent cut-off the 
valve opening is equal to 90 per cent of the 
maximum area through the valve. The two 
exhaust cams also work differentially, but since 
variations in the events controlling exhaust 
are not so wide as those controlling admission, 
the intermediate levers are fitted with two 
rollers, one for each cam, and swing beams are 
not required. As in the case of the steam cams, 
those for exhaust give full valve openings to 
exhaust at all cut-offs, the difference being 
that full valve openings are available from full 
gear to mid-gear. 

The gear as fitted in this instance has a 
separate adjusting device for resetting the 
cam angularity on the camshaft relatively to 
the engine cranks. The incorporation of this 
device, which is a simple vernier coupling, 
makes it possible to adjust individually 
the valve timings for pre-admission, release 
and compression for any rate of cut-off 
per cent. The adjustments cannot be put into 
effect by the driver, for the reversing control 
in the cab only permits the engine being run in 
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ARRANGEMENT OF STEAM AND EXHAUST POPPET VALVES 


hand side of the engine through a tubular driving 
shaft extending forward to a bevel driving gear 
mounted on the cylinder casting. The camshaft 
is housed in a circular cavity cast integrally 
with the cylinders and the whole of the cam- 
Operating gear can be fitted and removed as a 
unit. 

For the four valves of each cylinder there are 
two inlet and two exhaust cams. The two cams 


accordance with the valve settings provided. 
But by means of the adjusting device it is 
possible to pre-set more than 1000 different 
combinations of valve events without modifying 
or exchanging any of the component parts of 
the equipment. For the first time experiments 
may, therefore, be carried out with the steam 
distribution system so that the points of pre- 
admission, release and compression may be 
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correlated to an infinitely variable cut-off to 
establish optimum steam distribution and 
thermal and mechanical efficiency. 

All the cams for the three cylinders are 
mounted on one shaft, which has specially 
formed grooves into which fit suitably shaped 
driving keys of the cam-operating driving 
members, which may be disengaged from the 
cams when it is desired to adjust the valve 
events relatively to the crank angles. Reversing 
and notching up are effected by moving the 
transverse camshaft endwise. The cams, how- 
ever, do not slide laterally, but are held between 
ball and roller bearings, so that they can rotate 
freely and provide a true action of both cam 
and follower roller. The combined action of 
moving the shaft through the bore of the cams 
and driving members adjusts the angular 
setting of the cams in relation to the driving 
axle, and this motion, in conjunction with angu- 
lar variation obtained by the helical splined 
driving dog when the camshaft is moved 
laterally through the bevel gear driving sleeve, 
gives the necessary relative angular setting 
of each cam, both for forward and reverse 
running of the engine. 

Control of the camshaft for reversal and for 
alterations of cut-off is by rack and pinion gear, 
the rack having ball thrust washers to take end 
thrust when moving the shaft transversely. 
The pinion gear is connected to the driver’s 
control in the cab through suitable gearing 
and shafting, universally mounted where neces- 
sary, as illustrated. 

Lubrication of the camshaft, bevel driving 
gears, and valve spindles is mechanical, and 
the lubrication of the return crank gearbox and 
the reversing gearboxes is effected by an oil 
bath. 

We are informed that the locomotive has 
been in passenger service on the North-Eastern 
Region and wilil be fully tested at the Locomotive 
Testing Station, Rugby. 





A Deep South American Oil 
Well 


WE learn from the Shell Petroleum Company, 
Ltd., that the Colon Development Company’s 
CT-I oil well, sunk near the river Catatumbo, in 
Western Venezuela, has now reached a depth of 
over 15,200ft, which, we are informed, estab- 
lishes a new record for the deepest well yet 
drilled in South America. The previous record 
of 15,106ft was held by another of the Shell 
Company’s wells, the CC-2A, in the Bolivar 
district of Venezuela. The site of the Catatumbo 
well is a very swampy area close to the bank of 
Rio Catatumbo, and it was necessary to 
provide a mat on which the drilling rigeand 
machinery could be placed with safety. Two 
layers of planks were laid over the entire area, 
this mat being placed upon a special gravel bed, 
channels filled with gravel being left for drainage. 
Steel beams and cross girders above them were 
erected on the mat. During a year of operations 
some settlement took place, but it was evenly 
distributed, and did not interfere with the 
progress of the drilling operations. The well 
was spudded in on August 6, 1948, and a 20in 
conductor pipe was cemented at 365ft and a 
13% surface string was set at 1092ft. A 12}in 
hole was then drilled to a depth of 3416ft, at 
which the 6in drill pipe stuck. It was cut and 
recovered to 1427ft and the 12}in hole was then 
side-tracked from 1092ft and successfully drilled 
to 10,070ft, the 98in casing being cemented at 
10,060ft. From that depth an 8}in hole has 
been drilled to the present depth of over 
15,200ft. On July 18th, 15,161ft was reached 
and 15,200ft a month later. The time taken 
to reach 15,200ft was 350 days, giving an aver- 
age of 43ft per day in spite of the fishing and 
side-tracking operations and regular interval 
coring. The camp at the Rio Catatumbo 
site is situated among some of the wildest 
country in Western Venezuela, and transport 
of fuel and supplies is maintained by river 
barges. Communications are maintained by 
radio and by fast launches and amphibious 
aircraft. 
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The Scottish Industries Exhibition 


HE products of the firms represented in 

the engineering section of the Scottish 
Industries Exhibition, which was opened at 
Glasgow on Thursday, September Ist, cover a 
wide selection of the primary materials and 
equipment used in the engineering, shipbuilding 
and allied industries. Despite the absence of 
some well-known manufacturers it is possible 
at this exhibition to obtain a true and up-to- 
date impression of the development and 
growth which has taken place in both the heavy 
and light industries in Scotland in the past 
decade. Much of the plant and equipment 
shown by the larger firms is well-known but 
the number of smaller firms which have 
come into being or extended their range since 
the war years is somewhat surprising. These 
firms have taken good advantage of the exhibi- 
tion and an interesting selection of tools, small 
electrical equipment, instruments, machines, 
&c., is displayed by them. 

As mentioned above, much of the equipiment 
displayed is well-known and has already been 
described in the columns of THE ENGINEER, 
but we give below particulars of some of the 
new plant of interest to be seen upon the 
stands. 


GLENFIELD AND KENNEDY, Lt. 


A selection of the wide range of equipment 
manufactured by Glenfield and Kennedy, Ltd., 
of Kilmarnock, includes a model of the firm’s 
micro-straining plant for waterworks and indus- 
trial plants. The machines made by this 
company for medium, fine and micro-straining 
are similar in construction, the principle dif- 
ferences being in the straining medium itself, 
the method of fitting this medium, and the 
washing arrangements. 

We illustrate in Fig. 1 a typical unit. This 
unit consists essentially of a skeleton revolving 
drum of gunmetal, covered on the periphery 


spokes forming the inlet opening to the drum. 
One surface of the drum ring fits closely against 
a matching spoked ring formed on a ‘‘ Meeha- 
nite’? metal casting, which is built into the 
division wall between the raw water compart- 
ment and the strained water chamber contain- 
ing the strainer drum. The running clearance 
between the two rings is sealed by a copper 
band external seal faced with thick felt and 
spring loaded. 

The rotating drum is submerged to bring the 
water surface inside to a level about two-thirds 
of the drum diameter above the lowest point. 

The straining medium is cleaned during 
operation by one or more rows of water jets 
outside the drum at the top. The water from 
the jets penetrates the straining medium and 
flushes the mat of solids arrested thereon into 
a waste trough fixed inside the drum. This 
trough, which has its lip above the inside 
water level, is connected to an external waste 
pipe passing through the centre of the roller 
bearing on the down-stream end of the drum. 
Longitudinal lifter bars of gunmetal inside the 
drum ensure the discharge into the waste 
trough of any solids which do not adhere to 
the straining fabric. 

The water to be strained enters the drum 
axially and flows radially through the strain- 
ing fabric. The loss of head from inlet to 
outlet is almost entirely that caused by the 
straining fabric, and is rarely allowed to 
exceed 5 or 6 in. 


C. anp A. Stewart, Lip. 


The products of C. and A. Stewart, Ltd., of 
Thorniebank Industrial Estate, Glasgow, in- 
clude an interesting variable capacity pump, 
which has_ recently been developed by 
the company. This unit has been introduced 
for installation where a variation of quantity 
of discharge is required without alteration of 





FiG. 1—MICRO-STRAINING PLANT—GLENFIELD 


with the straining medium. The downstream 
end of the drum is entirely closed and carries an 
axial corrosion resisting roller bearing. The 
upstream end is fitted with a spoked ring with 
stainless steel trunnion bearing on the drum 
axis, the spaces between the ring and the 


pumping speed. It is of simple design and 
robust construction and can be built for use 
with all types of liquids, including acids, caus- 
tics, emulsions, oils, solvents, &c. 

The new pump, known as the “ Varicap,”’ is 
driven by a constant speed motor running at 
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gbout 1450 r.p.m. through worm reduction 
aearing. The construction of the pump cap 
readily be seen in the photograph we reproduce 
in Fig. 2. It is primarily of the vertica single. 
acting type, in which the plunger is actuated 
in a cylinder bored in the lower part of the 
body. The top of the plunger is screwod into 
an extension shaft, which projects upwards 
through a guide bush in a crosshead at the 





FIG. 2—VARIABLE STROKE PUMP—STEWART 


top of the main casting. The foot of this exten- 
sion shaft is pivoted in a block, which can be 
moved in ways along an arm situated in the 
“U-shaped upper part of the pump body. 
This arm is coupled at its rear to an eccentric 
on the main driving-shaft and near its front 
through a curved link to the top of the body, 
At the outermost end of the arm is an adjust- 
ment screw, which is used to move the plunger 
extension shaft pivot block along the arm. 
It will be seen that as the block slides along the 
arm the linkage is such that the plunger stroke 
is altered to vary the displacement of the 
pump. This variation of the pump stroke can 
be made whilst the pump is in operation, to 
vary the output from almost nil up to full 
capacity. 

The equipment. shown at the exhibition is 
arranged as a dual unit pump, suitable for the 
blending of solutions where the flow of small 
known quantities of liquids can be varied 
according to requirements. 

All parts of the pump are of standard con- 
struction and its design makes it possible 
quickly and easily to dismantle a unit to permit 
replacements. 

Pumps are made by the firm in three stan- 
dard sizes, with strokes of 1}, 3, and 4$in. for 
capacities up to 525 gallons per hour and 
pressures from 200 to 2900 lb per square inch. 


H. A. M’QUEEN AND Co., Lrp. 


The exhibits of light engineering plant include 
a new mechanical saw-sharpening machine, 
made by H. A. M’Queen and Co., Ltd., of 700, 
Argyle Street, Glasgow. This machine is made 
in three types: a bench model for sharpening 
circular saws up to 54in diameter; a pedestal 
model for circular saws up to 72in diamoter, 
and the dual pedestal model illustrated in Fig. 
3, which is suitable for circular saws up to 
72in diameter and straight saws up to 84in 
long. 

In this machine the head is mounted on 4 
backplate on the column of a heavy cast iron 
base, which is bolted to a fabricated angle-iron 
pedestal. This backplate is pivotally mounted 
on the column and can be rotated through 
a full 360 deg. Mounted on pivots at the end 
of the arms of a “‘ U ”-shaped casting project- 
ing from the backplate is a swivelling face- 
plate, which can be rotated through 160 deg. 
relatively to the arms. The grinding wheel 
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assembly is carried on brackets on the front 
of the swivelling backplate and on the rear 
of the plate is a 4 h.p. motor, which drives the 
wheel spindle through a vee belt. In operation 
the wheel is swung by hand up and down 
on the plate pivots to bring the grinding 
wheel into contact with the saw, and during 
this movement the driving motor acts as a 
counterweight. Adjustable stops are provided 
to control the depth to which the wheel moves 
in respoct to a saw. 

When circular saws are being sharpened on 
the machine they are mounted on an adjust- 


Fic. 3—SAW SHARPENING MACHINE—M'QUEEN 


able slide carried in ways at the front of the 
pedestal, and can be positioned according to 
their diameter. When a saw is being gulleted 
the backplate is set at the required angle and the 
periphery of the wheel is used for the grinding. 
To grind the top of the teeth the whole assembly 
is swung round through 180 deg. on the back- 
plate and the wheel-angle on the frontplate 
adjusted so that the side of the wheel is brought 
into use. The saw slideways are adjustable 
to permit the setting of the saw to grind the 
front bevel at the required angle. By using the 
combination of movements possible with the 
head all angles required to sharpen a saw can 
be obtained. 

When it is necessary to sharpen straight 
saws the column of the machine can be unlocked 
and the assembly swung round to face the 
rear of the machine, which is fitted with a 
suitable saw vice. 


JoHN YUILLE (METAL Works), Lrp. 


A number of representative examples of 
“Metwul” filters for the collection of grit and 
waste materials which are shown by John 
Yuille (Metal Works), Ltd., Hillington, Glas- 
gow, include a new standard box-type filter 
now being made. These filters are made as 
standard units 18in square and 4}in thick and 
have a coarse filter on one side separated from a 
fine filter on the other by a small air space. The 
units can be used individually or assembled in 
banks in accordance with the size of orifice and 
type of duty for which they are needed. No 
framework is required when assembling a 
number of units and replacement pads can 
quickly and simply be introduced. 

The filtering medium used in these units is 
metal wool in the form of a very fine ribbon 
with serrated surfaces, to which the dust 
adheros. It is claimed that the units have an 
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efficiency of over 95 per cent with dusts over 
20 microns in size and 98 per cent when the 
particles are of 2 microns. 

According to the duty for which the filters 
are required, the metal used for the dust- 
arresting medium can be of steel, brass, copper, 
aluminium, &c. 


THe Betmos Company, Ltp. 


Examples of a new range of industrial 
switchgear recently developed by the Belmos 
Company, Ltd., Bellshill, Lanarkshire, were 
exhibited. 


This class of switchgear is being 
built in a new factory 
on the Scottish Indus- 
trial Estate at Blantyre, 
leaving the company’s 
original Bellshill factory 
free to concentrate 
on the production of 
the flameproof mining 
switchgear as devel- 
oped and manufactured 
during the past twenty 
years. 

Two main categories 
of switchgear are made 
at Blantyre—first, cir- 
cuit-breaker switch- 
boards for general in- 
dustrial power and light- 
ing services ; secondly, 
contactor switchboards, 
suitable for concentrat- 
ing a number of direct- 
on starters in a cen- 
tralised assembly, for 
example, in boiler- house 
auxiliary services, steel- 
works, &c. 

A standard form of 
enclosure is used for 
both classes of switch- 
gear and our illustration 
shows a typical con- 


tactor-starter switch- 
board; the _ circuit- 
breaker switchboards 


are of similar appear- 
ance except that the 
circuit-breaker handle 
is fitted in the position 
occupied by the push- 
button panel on the 
contactor switch-board. The double-tier ar- 
rangement shown in the illustration allows 
considerable saving in the length of a sub- 
station. However, a single-tier arrangement of 
the same general construction is available for 
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use in situations where height limitation is 
important. 

Each cubicle, whether single-tier or double- 
tier, comprises a substantial steel cubicle 
divided into two compartments per circuit : 
the upper one housing the circuit breaker or 
contactor, the lower the isolating switch and 
bus-bars. Access to the compartments is pro- 
vided by a dust-tight door fitted with internal 
hinges and held closed by a car-type handle 
with a barrel lock. 

Interlocking, which is associated with the 
isolating switch, provides the following pro- 
tective characteristics. First, the isolating 
switch must be in the “ off” position before 
the door can be opened. Secondly, the isolating 
switch is component with the door and there- 
fore the isolator cannot be closed until the door 
is closed. Thirdly, in the case of the circuit 
breaker, the first movement of the isolator 
handle causes the circuit breaker to be tripped 
out through the action of a mechanical trip- 
rod. A similar movement in the case of the 
contactors interrupts the supply to the con- 
tactor coil. When the compartment door is 
open unauthorised access to the isolator or 
bus-bar chamber is prevented by a bolted 
protective shroud as shown in the upper central 
cubicle in the accompanying illustration. 

To cover the range of circuit-breaker switch- 
boards there are two circuit breakers of 100A 
and 200A rating respectively, the fixing 
centres in the cubicle being interchangeable. 
Each circuit breaker is a three-pole, air-break, 
hand-operated unit with free handle mecha- 
nism. Arcing contacts, splitter arc chutes 
and magnetic blow-out coils are fitted. 

Two sizes of contactors are available, the 
ratings being 75A and 150A respectively. As 
indicated in our illustration, the contactors are 
provided with arc shields and blow-out coils 
on each pole. The contactor assembly is 
mounted on an insulating baseboard which can 
be swung forward to give easy access to the 
rear of the panel. 

In the upper right-hand cubicle of the con- 
tactor switchboard, illustrated herewith, the 
protective shroud has been removed to show 
the isolating switch, which can be removed 
from the housing as a complete assembly. 

CityDE TuBE Forernes, Lrp. 

A relatively new company, Clyde Tube Forg- 
ings, Ltd., of Hillington, Glasgow, specialises 
in the manufacture of seamless steel butt 
welding fittings for all pipework installations. 
This firm is showing a wide range of different 
sizes of forged elbows, returns, caps, tees and 
reducers required for pipe-line construction. 





FiG. 4—INDUSTRIAL CONTACTOR SWITCHBOARD—BELMOS 
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The method adopted for the manufacture of 
these fittings is such that the grain structure 
of the metal is maintained and the full original 
thickness of material is retained all round the 
walls. It is pointed out by this company that 
with fittings in which the full wall thickness 
has not been reduced by bending and forming, 
full advantage can be taken of the many benefits 
available with welded piping installations. 


Bruce PEEBLES, Lrp. 


The prominent part being played by Bruce 
Peebles, Ltd., Edinburgh, in making available 
the water power resources of the Scottish 
Highlands is well demonstrated on this com- 
pany’s stand, which illustrates some of the 
company’s activities, ranging from the manu- 
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when the charging time (predetermined from a 
chart provided) has been completed. An 
ammeter and a voltmeter can be seen mounted 
above the flameproof switch casing. 

For manual control of the equipment the 
ampere-hour meter is specially set to prevent 
the possibility of the pointer reaching zero and 
tripping the contactor before the charge is 
completed. Then the d.c. switch and the a.c. 
isolating switch are closed, after which the 
a.c. contactor closes and charging begins. 

For automatic charging the ampere-hour 
meter is set to the value obtained from the 
chart to correspond with the measured specific 
gravity of the electrolyte. On closing the 
switches charging begins. As the charge pro- 
gresses the ampere-hour meter pointer moves 
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solid storage basins are five in number. each 
measuring 42ft 2in by 41ft din. To handle 
the concrete mixing, a Noble 450-ton aut: matic 
batch plant was set up adjacent to the <ite of 
the new mixing and settling basins. This plant 
consisted of a receiving hopper at groun: level 
for aggregates and sand, an endless }ucket 
chain conveyor to charge the bins, a four. 
compartment, 450-ton aggregate bin, 4 509. 
barrel bulk cement silo, and automatic bo, ‘hing 
facilities. 

Wooden runways supported on fals work 
carried the power-driven “ buggies,” which 
poured the concrete. These runways wer: made 
in sections so that they could be dismantled 
easily and moved from place to place is the 
work proceeded. Each of these “ bucgies» 





Fic. 5—OIL- IMMERSED RECTIFIER FOR BATTERY CHARGING 


—BRUCE PEEBLES 


facture of hydro-electric power plant to its 
industrial utilisation. 

An exhibit of particular interest to the mining 
engineer is the mobile oil-immersed rectifier 
equipment for charging mine locomotive bat- 
teries underground. As illustrated in Fig. 5, 
the battery charger is a self-contained unit. It 
comprises a transformer and metal rectifier 
(Fig. 6) mounted in a common tank complete 
with the appropriate flameproof a.c. and d.c. 
control gear. The transformer is mounted 
above the rectifier in a steel framework, which 
is positively braced in the tank to withstand 
shocks due to shunting or rough handling over 
bad roads. The underbase of the tank has 
stepped axle slots to facilitate transport in low 
head-room workings, and adjustable axles pro- 
vide for variations in rail gauge. 

Tappings on the primary winding of the low- 
height, self-cooled transformer make the equip- 
ment suitable for connection to a three-phase, 
50 c/s supply at any of the following voltages : 
625, 550, 500, 450 and 400V. An externally 
operated off-load switch alters the tap ratio. 
Another tapping switch is provided on the 
secondary side of the transformer for regulation 
of the charging current in service and this switch 
gives a voltage variation of approximately 15 
per cent in six steps. The rectifier consists of a 
number of selenium cells built up in series to 
give the necessary output voltage. 

Mounted on the far end of the tank (Fig. 5) 
is a flameproof enclosure carrying an isolating 
switch and a triple-pole contactor to control 
the a.c. supply to the rectifier. The contactor 
is arranged to close after, and open before, 
the main isolating switch. A _ flameproof 
enclosure on the opposite end of the tank houses 
a manually operated switch for controlling the 
outgoing d.c. supply to the battery. Immedi- 
ately above the switch and in the same enclo- 
sure is an ampere-hour meter, for controlling 
the rate of charge. The meter is connected by 
pilot wire to the a.c. contactor and is arranged 
with externally operated adjustable contacts, 
whereby the contactor is automatically tripped 
and the equipment disconnected from the line 


gradually back to zero. At this point the 
auxiliary contacts on the meter open, causing 
the a.c. contactor to trip and shutting off the 
supply. Failure of the a.c. supply causes the 
contactor to trip, but as soon as the supply is 
restored the contactor is reclosed and charging 
is automatically resumed. 





American Concrete Handling 


LARGE projects calling for the  distri- 
bution of concrete to a number of points of 
operation involve, on occasions, some very 
difficult problems of handling. <A_ typical 
American example is in a contract now in 
progress for the enlargement of the 100,000,000- 
gallons-per-day softening and filtration plant 
of the Metropolitan Water District Authority, 
near La Verne, California. On this scheme 
distances of up to 400ft, mostly over new con- 
crete, were covered by power-driven handling 
trucks, known as ‘“ buggies,” to enable an 
average of 100 cubic yards of building-type 
concrete to be placed in an eight-hour working 
day. The 4,000,000-dollar contract for this 
new plant, which involves the construction of 
new mixing and settling basins, sand filters, 
zeolite softeners, solid storage basins and a 
spur track extension, has called for the laying 
of some 21,000 cubic yards of concrete. All 
this had to be poured in walls 12in thick or 
less. Two units of mixing and settling basins 
have been built, each of which consists of a 
settling basin 200ft square and a mixing basin 
200ft long by 50ft wide. The contract has 
also called for twelve rapid sand filter units, 
each measuring 32ft 2in by 72ft 6in. They 
are of the down-flow gravity type and are 
designed to permit water to pass down through 
2ft of sand and 2ft of gravel before being 
collected by the perforated vitrified clay-pipe 
under-drainage system and conducted to the 
filter effluent conduits. 

The zeolite softeners included in the contract 
are of the up-flow type, consisting of twelve 
concrete beds 20ft 9in by 30ft 2in. The new 


Fic. 6—-BATTERY -CHARGING TRANSFORMER AND RECTIFIER 
—BRUCE PEEBLES 


has a capacity of nine cubic feet per load and 
in timed tests conducted to ascertain the degree 
of saving effected against the old type of push 
barrow it was found that traversing a distance 
of 390ft from the concrete hopper to the point 
of pouring each machine made a@ round trip 
in @ maximum of 95 seconds. Since the capa- 
city of these ‘“‘ buggies’ was considerably in 
excess of conventional hand barrows, each 
batch of concrete was so big that it put a strain 
on forms and bolts when it was poured and also 
affected the work of the Vibar electric vibrators 
used to consolidate the mixture. This difficulty 
was overcome, however, by the skilful handling 
of operators and the finished concrete is stated 
to have been exceptionally dense and free from 
pockets. 

Completion of this project will be another 
big step forward in Southern California’s long 
struggle to keep pace with the demand for ample 
water supplies. It dates back to 1913, when 
the city of Los Angeles began bringing water 
from the Owens River through a 238-mile 
aqueduct. Since then the Metropolitan Water 
District has built up one of the largest domestic 
water supply systems in the world, and it is 
now bringing water to Southern California 
from the Colorado River. The aqueduct for 
this supply extends across the entire state of 
California and will, eventually, be capable of 
delivering a billion gallons of water per day. 
Included in the scheme for supplying consumers 
in Southern California is the new Parker Dam, 
five large pumping stations, reservoirs, many 
miles of tunnels, canals, conduits and syphons, 
comprising in total one of the largest construc- 
tion projects in the U.S.A. 


—_—_—————_— 


Dry Ror.—To provide information about deal- 
ing with dry rot an exhibition sponsored by the 
Depertment of Scientific and Industrial Research 
is opening on Moriday, September 12, 1949, at 
the Building Centre, Conduit Street, London, W.1. 
By means of photographs and specimens of timber 
attacked, the exhibition will show what dry rot 
looks like and will point out the likely places to find 
it. The exhibition will be open for two months. 
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wh ingload. Theash hopper is fitted with the top 
ile flap and bottom sliding valve interlocked to 
tic . ° ° prevent updraught while ashing. 
of Lune Mills Thermal-Electric Generating Vertical single-nozzle soot blowers made by 
: the Clyde Blower Company are provided, the 
re me economisers and air heaters being fitted with 
. Station Main Particulars of Mitchell Boilers 
F Output boiler... ... .... 40,000 1b per hour 
0. No. I ps <embed edi) psn’) ea it prion inch 
ng Steam temperature 750 deg. Fah. 
Feed temperature ... 8325deg. Fah. 
rk N Tue Encrineer dated March 18, 1949, support the boiler and main steelwork, using Thermalefficiency ... ... 85 percent gross 
we published a short article on the heat 180 tons of reinforcing rods and 8100 tons of {@lorific value of coal. ... > pai A laa 
urface area of stoker ... 119 square feet 


storage and exhaust steam pressure controls 
for the new thermal-electric generating station 
which has recently been completed for Jas. 
Williamson and Son, Ltd., Lune Mills, Lan- 
caster, who manufacture linoleum, oilcloth 
and similar products. Now that the station 
jg in operation, the present article gives some 
details of the lay-out and characteristics of the 
plant installed and the designed operation of 
the station as a whole. 

In the previous article we discussed the 
choice of plant and outlined the arrangement 
that was decided upon to achieve the maximum 
flexibility of operation, while maintaining 
balance between the electrical and process 
steam demands in the works. 

Recapitulating briefly, the day-to-day balance 
is obtained by using the Marguerre method of 
feed-heating, whereby any surplus energy is 
conserved as hot water in the heat-storage 
vessel shown in the diagrammatic arrangement 
of the power station reproduced herewith. 
Variations in the relative demand for elec- 
tricity and low-pressure heating steam are met 
by small condensing turbo-alternators, installed 
to operate by exhaust steam from the back- 
pressure sets, which provide the main generating 
capacity. 

An aerial photograph of the power station 
is reproduced on page 294 to show the turbine 
house in the foreground, the boiler-house in 
the background, with the heat storge vessel 
tower on the right and the coal conveyor 
transfer hopper tower on the left. The bridge 
behind the chimney carries the steam pipes 
and cables from the power station to the works. 
The administration and operational offices 
are alongside the turbine house in the fore- 
ground of the photograph. 

The second aerial view on page 294 shows the 
power station towards the right and the works 
towards the left, bounded by the River Lune. 
The position of the power station relatively to 
the works was determined by consideration 
of future works extensions, and ease of 
handling coal, rather than the simple 
consideration of accommodating the power 
station at the centre of gravity of the present 
load. This illustration indicates on the boiler- 
house elevation, the skip coal conveyor housing, 
which starts from the railway truck tippler. 
In the middle of the boiler-house elevation 
the concrete structure is for the disposal of 
ash by lorry. In the middle of the photograph, 
to the right of the central pair of chimney 
stacks, is the spray pond, the pond being 
used for works’ requirements of water as well 
as for the cooling services and condensing sets 
of the power station. 

The accompanying drawing is a sectional 
elevation of the station, showing the general 
lay-out and indicating the position of the 
truck tippler, the coal conveyor, and the ash 
hopper. 


Civit ENGINEERING AND BuILpING Works 


The civil engineering and building works 
were carried out by Harbour and General 
Works, Ltd., and designed by C. 8. Allott and 
Son, Consulting Civil Engineers. 

Ground conditions average 3ft ash, 8ft 
blue slipper clay and ballast to well below 57ft, 
with a restored water level of 11ft below ground. 
A total of 451 Vibre piles were driven to an 
average depth of 27ft, double-driving being 
necessary to obtain the required bearing 
pressure. The deepest excavation was for the 
truck tippler, to 32ft below ground level and 
20ft square, which necessitated pumping at a 
Maximum rate of 5000 gallons per hour. The 
found ‘tions are of suspended beam and slab 
design, carried on the pile caps, which also 


concrete. 

The turbines are carried on monolith blocks 
supported on a heavy reinforced slab ; concrete 
in the slab for the four turbines amounted to 
1100 tons and the concrete in the monolith 
blocks to 540 tons. 

The building consists of a steel framework, 
using 650 tons of steel filled in with brick and 
artificial stone, as shown in the photographs. 
In all 480,000 bricks and 300 tons of artificial 
stonework were used on the building, while 
270,000 additional bricks were used for the 
chimney. The shuttering required for founda- 
tion, intermediate floors, roofs and plant foun- 
dations, totalled 8000 square yards. The 
chimney height is 180ft and the height of the 
heat-storage vessel tower is 105ft. 

Substation buildings are of three kinds; tho 
first involves adaptation of existing buildings ; 
the second makes use of old air-raid shelters, 
and the third is of new brick construction. 


BoILers 


There are four Mitchell two-drum bent-tube 
boiler units, each equipped with an Illinois 


——— Steam Pipes. 
——— Condensate & Water Pipes. 


Heating surface of boiler tubes 
Economiser heating surface... 3,189 square feet 
Air heater heating surface ... 3,816 square feet 
Total heating surface for boiler 12,383 square feet 


3,075 square feet 


Horsepower of induced 

draught fan ae a 
Horsepower of forced draught 

ee 
Horsepower of secondary air 

fan... 12-5h.p. 


Exhaust temperature “outlet 


from air heater ... ... 3807deg. Fah. 
Energy release rate in com- 

bustion chamber, per cubic 

foot,perhour ... ... ... 26,100B.Th.U. 
Temperature of combustion 

air under grate ... .. 260 deg. Fah. 
sprays for washing and for steam-soaking when 
necessary. 


Dampers have been arranged to by-pass the 
economisers or air heater or both and there is a 
banking flue which is entirely separate from the 
main flue. The forced and induced draught 
dampers are triple-swivel equipments; all 
other dampers are single swivel. 

All the forced, induced-draught and secondary 
air fans are Davidson single-inlet units. The 
induced draught discharges into a mild steel 
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DIAGRAMMATIC ARRANGEMENT OF POWER STATION 


drop-link travelling-grate stoker (driven by a 
3 h.p. Laurence-Scott variable speed a.c. 
commutator motor) and Illinois segregating 
fixed coal chutes. There are two main 
compartments with seven secondary com- 
partments immediately under the grate, each 
compartment being individually hand-con- 
trolled. Ignition arches at the front and rear 
of the combustion chamber are flat-suspended 
‘**Karenna’”’ arches manufactured by A. B. 
Cleworth, Ltd. 

Water walls are provided on the sides and 
front of the combustion chamber, the lower 
portion of the side walls being further protected 
by cast iron blocks extending to the top level 
of the arches. The front water-wall tubes are 
carried over the top of the combustion chamber 
to form a water-cooled roof. 

Refractory materials covered with insulation 
and finished with steel plates welded together 
complete the casing of the boiler. 

The superheater is a Mitchell .“‘ Convector ” 
horizontal self-draining equipment. The econo- 
misers are Premier Diamond units manu- 
factured by E. Green and Sons, Ltd., with tubes 
arranged in three banks permitting cleaning 
space between each bank. 

In the Green’s triple-tube, cast iron air 
heaters the gases pass through the plain bore 
of the tube and the air passes over the external 
gilled portion. 

All hoppers for grit and ash (shown in the 
sectional elevation) are lined and have a total 
capacity corresponding to an eight-hour steam- 


‘main horizontal flue running the full length of 


the boiler-house and connecting with the brick 
chimney at the east end of the building: the 
induced-draught fan is fitted with a Davidson’s 
primary and secondary grit collector. 

The boiler fittings (generally manufactured by 
Dewrance, Ltd.) include high and low water 
two-zone alarms; a James Gordon “ Igema ”’ 
distant level indicator ; a bi-colour illuminated 
water level indicator; Cope’s thermostat and 
flowmatic feed water control, and a central 
indicating panel with boiler control as described 
more fully below. 

The steam and water drums are of solid forged 
Siemens acid open-hearth carbon steel, with a 
carbon content of 0-29/0-33, manufactured 
by Firth Brown, Ltd., Sheffield. 

A photograph of the front of boilers No. 1 
and 2, showing the control panel for the two 
boilers, is reproduced on page 295. 


TURBINES 


Another photograph, reproduced on page 
296, shows the four turbo-alternator sets in 
position with the instrument panels and the 
boiler-house firing floor on the extreme right. 
It will be seen that there is no dividing wall 
between the turbine floor and the boiler-house 
firing floor. The four impulse turbines were 
manufactured by Belliss and Morcom, Ltd., 
and the alternators by the Lancashire Dynamo 
and Crypto, Ltd. 

The two main turbines are back-pressure 
units, each of 3000-kW maximum continuous 
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rating ond the two auxiliary turbines are con- 
units, each of 500-kW maximum con- 


densin 
tinuou rating. 

Design Particulars of Turbines 
Back-preasure turbines : 


Steam pressure at stop valve 630 1b per square inch 
“oe hess estan at stop 
val 730 deg. Fah. 
Bac i pressure at exhaust Variable at will from 60 
z 1b/120 lb per square 
inch 
Speed, direct coupled ... 3,000r.p.m. 
Output at 60 lb per amen 
inch back pressyre ‘ 
Output at 120 1b per square 
inch back pressure ‘ 


3,000kW at 0-8 p.f. 
2,200kW 


Condensing sets: 
Stearn ae: at 
valve . 


=e 
-» Variable at will to suit 
back-pressure sets, 
— lb per square 
inch 

Variable to suit back 


Temperature 
pressure sets 


Speed of turbine 6,500 r.p.m. 
Speed of alternator through 

David Brown reduction 

gear 1,500 r.p.m. 


Output of turbine at ‘60 tb 
per — inch steam 
pressure .. ee 500kW at 0-8 p.f. 

Each eitiien cutee 3 is disc-built, the wheels 
being mounted separately on the shaft on spigot 
rings and spaced by sleeves. The whole 
assembly is nutted home at each end and the 
construction lends itself to ready dismantling 
for replacement of individual wheels. Nimonic 
75 and stainless steel is used for the moving 
blading. The diaphragms are manufactured 
from rolled steel plate and the blades are of 
stainless steel and Monel, made in segments 
and clipped in between the casing and dia- 
phragm. The h.p. and 1.p. casings on the back- 
pressure sets are of molybdenum cast steel 
divided on the horizontal centre line. 

The machines are supported on flexible 
brackets at each end and are centrally guided 
to allow lateral and vertical expansion, while 
maintaining the alignment. 

For the back-pressure sets, the governor 
valve bodies are mounted on the top of the 
h.p. casing. Each body contains the four 
governor valves, two operated in parallel and 
the other two in sequence. The governor 
valves are operated by oil pressure. Steam 
connections for these sets are led in from below 
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TURBINE ROOM 
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1, 3000-kW turbo-alternator. 


2. Boiler electro-feed pump. 

3. Heat storage vessel re-circulating pump. 
4. Steam receiver. 

5. ‘‘ Deminrolit ” water treatment plant. 

6. De-aerator. 

7. Feed tank. 

8. De-superheater control panel. 

9. 


Auxiliary panel. 
10. Critical pressure gauge. 
11. Skip hoist winch. 
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the floor by means of two loops, one on either 


side of the turbine valve chest. Tho main 
governor is a simple spring-loaded centrifugal 
unit, operating a fully compensated oil relay 
to regulate the pressure for thé governor valve 
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pressure control provides a simple means of 
altering the pass-out pressure of the steam to 
the factory from 60 lb per square inch up to a 
maximum of 120 Ib per square inch. The main 
oil pump operates at 40 lb per square inch 





Nos. 1 AND 2 BOILERS AND CONTROL PANELS 


operation. The operating lever for this cen‘ri- 


fugal governor is extended and at the one end 
is controlled by the oil relay, which regulates 
the back pressure of the steam. This oil relay 
is in turn controlled by the common air pres- 
sure which interlinks the two back-pressure 
turbines with the reducing valve, as described 
in the previous article. 


This common air- 






BOILER HOUSE 





12. Shuttle coal conveyor. 
13. Fixed coal conveyor. 
14. Skip hoist structure. 
15. Conveyor tower. ° 

16. Intermediate hopper. 
17, Tippler pit hopper. 
18. + feeder. 


20. Truck tippler. 
21. Weighbri 
22. Acid storage ‘tank. 








SECTIONAL 





ELEVATION OF GENERATING STATION 


pressure and is direct-driven by an extension 
of the governor spindle. Each machine is 
fitted with the usual emergency over-speed 
trip governor of the unbalanced ring type. 
The governor valves of the condensing sets 
have a single throttle with a separate emergency 
valve. The condensers are each fitted with 
motor-driven single-stage centrifugal conden- 





23. Forced draught suction duct. 

24. Forced draught diseharge duct. 
25. Forced draught fan. 

26. Induced draught discharge duct. 
27. Induced draught fan. 

28. Main flue. 

29. Banking flue. 

30. Two-drum boiler, 

31. Stoker. 

32. Secondary air fan. 

33. Turbine panel. 
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load conditions. 
fitted with steam ejector air pumps. 
All four sets generate at 6-6kV, 


a Metropolitan-Vickers 
regulator. 


automatic 


earthing through a liquid resistance. 

All four turbines are fitted with Serck oil 
coolers, De Laval oil purifiers, and Pulsometer 
motor-driven auxiliary oil pumps, with Serck 


BACK PRESSURE AND CONDENSING SETS 


gland steam condensers for the back-pressure 
sets. The alternators have an enclosed cir- 
culating system of air cooling with Heenan and 
Froude water coolers incorporated in the 
foundations. 


Coat Hanpirnc PLant 


An indication of the lay-out of the coal 
handling plant is given in the sectional elevation 
of the power station shown on page 295. 

The complete coal handling plant was pro- 
vided by Mitchell Engineering. Ltd. Railway 
wagons up to 20 tons loading can be handled 
by the side-discharge truck tippler. The 
weighbridge embodies an Avery weigher and 
can be used for weighing lorries as well as rail- 
way wagons, the gross weight and tare weight 
being printed on a ticket recording mechanism. 
Coal is discharged from the railway wagons or 
the lorries into a ground-level twin concrete 
hopper. Each hopper is emptied by a jigging 
feeder into a common feed hopper, the shape of 
the receiving hopper enabling lorries to unload 
at either end. 

The jigging feeder feeds coal into a skip 
hoist having a capacity of 23 cwt. This skip 
hoist is automatically controlled by a “‘ weight- 
ometer ”’ fitted to the rope sheaves at the top 
of the run. By pressing the start buttons the 
skip is filled, automatically taken to the top, 
emptied into the transfer hopper and returned 
to the bottom, where, by limit switches, the jig 
feeder recommences filling the skip. Alterna- 
tively, by means of a selector switch, this auto- 
matic action of filling, emptying and returning 
the skip can be transferred to the intermediate 
unloading position for filling the hopper at 

ground level, as shown on the sectional eleva- 
tion. From this hopper the coal is then 
transferred to lorries for local storage. 
At the bunkers the coal from the skip is 


sate pumps, with provision, by means of leakage 
water, to maintain them charged under low- 
The condensers are also 


three- 
phase, 50 c/s, and each set is provided with 
voltage 
Each regulator is provided with a 
centre-phase current transformer for parallel 
running load compensation and an alternative 
hand-controlled exciter with remote-operated 
field switch and suppressor. The back-pressure 
sets have remote operated earthing switches, 
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transferred to a longitudinal fixed belt conveyor, 
shuttle 
conveyor traverses 
automatically backwards and forwards over 
any selected bunker and, with the help of 
a coal spreader, ensures an even filling of 


feeds a 
shuttle 


in turn 
The 


which 
conveyor. 


longitudinal 


coal. 


The whole of the coal-handling plant is 
electrically interlocked to ensure the proper 
sequence of starting and stopping various 
In addition to the 
usual limit switches, both series and shunt, a 
slack rope device is fitted on the hoisting winch 


parts of the equipment. 


of the skip. 


A capstan and two fairleads are provided 
for dealing with the wagons. The main control 
for the truck tippler and the dial recorder 


ager mS EY 


. gan see: 
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IN TURBINE ROOM 


headwork of the weigher are housed in a small 
weighhouse, alongside the truck tippler, where 
the records are kept. 

Design Particulars of Coal Handling Plant 


Overall capacity of plant 40 tons per hour 
Width of belt conveyors... 18in 


Speed ofconveyors_... 200ft per minute 

Capacity of truck tippler Twelve 20-ton trucks per 
hour 

Truck tippler motor 20h.p. 

Skip hoist motor ... 40 h.p. 

Capstan motor 15h.p. 


The weigher can carry a 60-ton load equal 
to a shunting locomotive. 
AsH PLANT 


Ash removal is by means of steel wagons 
running on a 24in gauge rail track, below the 
ash hoppers shown in the accompanying sec- 
tional elevation. Each wagon has a capacity 
of 10 ewt and is hand-propelled along the tracks 
interconnected by turntables. The wagons are 
brought on to a skip hoist cradle by means of 
which they are raised to the top of and 
tipped into, the totally enclosed ash hopper, 
which is provided with water sprays. The 
hoisting and returning of the wagons is auto- 
matic and the speed of the hoist is 75ft per 
minute. 


(To be continued) 





The Royal Naval Defence 
School 


(By Our Naval Correspondent) 

Since ships were first damaged by enemy 
action at sea, efforts have always been made to 
keep them afloat and, as far as possible, to pre- 
serve their power to move about and continue 
the fight. Until recent years this damage control 
—as it is known in the Navy—was regarded as 
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all part and parcel of the art of seaménship, 
But with the increasing complexity of ships, 
the maintenance of buoyancy, stability and 


power and the great variety of services nev \ssary 
in naval warface now embraces a num!yer of 
scientific techniques. 

Wartime experience, moreover, has « npha- 


sised the need for greater attention -5 the 
purely defensive aspect of a fighting ship. After 
World War I the weekly practice of ships’ 
companies at “ action stations ” always in«luded 
some imaginary damage to the ship—a ‘ire op 
an explosion in a compartment—and .t the 


annual inspection of a ship by the Flag Officer 
Commanding the Squadron the efficiency of the 
personnel would invariably be tested by their 
ability to effect immediate repairs to the st ering 
gear, fire control or other part of tho ship’s 
mechanism which the Admiral had “ put out of 
action.” 

But all this was make believe, for no captain 
would willingly light a fire in his ship to exorcise 
fire-fighting or make holes in her to practise 
leak-stopping. Realistic training ashore in 
damage control has now, however, become 
recognised as essential, to supplement tho engi. 
neering and weapon training which has for 
many years been given in Royal Naval Instrue- 
tional Establishments. Already during World 
War IT a school was opened in London where 
officers from shore and sea could be instructed 
in this important requirement, but the school 
was moved to Portsmouth after the war to a 
site where a similar school for ratings ’ 2d been 
set up with a Ship Fire-Fighting School along. 
side it. And now, as a further step, the Damage 
Control and Fire-Fighting Training Schools 
have been amalgamated with the Chemical 
Warfare Training Establishment into the Royal 
Naval Defence School—H.M.S. ‘‘ Pheenix.”’ 

Full facilities are now available to both 

officers and men in practical as well as theoretical 
damage control and fire-fighting. Leak-stop- 
ping, shoring damaged bulkheads, pumping and 
fire-fighting can be practised under almost action 
conditions of smoke, darkness and _ flood. 
Stability problems are demonstrated with a 
series of floating models which respond to the 
flooding or pumping out of compartments, 
precisely as do the ships, from battleships and 
fleet aircraft carriers to destroyers, which they 
represent. Illuminated flooding boards enable 
the students to see at a glance which compart- 
ments are flooded. The organisation for control 
of damage is illustrated by, and can be practised 
in, a series of ‘‘ mock-ups” which are replicas 
of the damage control headquarters, primary 
and secondary, main switchboard and damage 
control section bases as fitted in ships. In brief, 
the aim of the new school is to train personnel 
in reducing to a minimum the effect of damage 
by enemy action and thus to ensure that ships 
will not only reach the battle area, but remain 
in it with their offensive power preserved to the 
maximum. 


—o—— 


REFRESHER COURSE FOR PLANT ENGINEERS.— 
The South-Western Region of the Institution of 
Incorporated Plant Engineers is organising a 
refresher course for works and plant engineers 
which is to begin in the middle of October. It 
will set @ pattern for similar courses which it is 
hoped will be organised in all the Institution’s regions 
in the country. The course will comprise twenty -six 
addresses given by specialists in each field drawn 
from industry in different parts of the country. 
There is to be one two-hour evening session each 
week : one hour for an address and the second hour 
devoted to intensive discussion. The Syllabus 
covers the following subjects :—combustion and 
steam raising; steam utilisation ; distribution and 
utilisation of electricity ; mechanical transmission 
of power; lubrication; refrigeration plant ; com- 
pressed air plant ; pumping plant ; instrumentation 
of plant, and planned maintenance. The course 
will be held by the Bristol College of Technology in 
collaboration with the University of Bristol. It 
is being sponsored by the Ministry of Fuel and 
Power and various technical Institutions. It is 
designed not only to increase knowledge, but 
to make better use of existing knowledge and to 
promote the application of up-to-date techniques 
in factory engineering practice over a wide field, 
with emphasis on the economic aspects of the con- 
servation of heat and energy. Full details can be 
obtained from the Secretary to the Course, 12-14, 
Apsley Road, Clifton, Bristol, 8. 
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Continental Engineering News 


Hy iro-Electric Plants in Sweden 


In addition to numerous hydro-electric 
Jants, which are being built at present by the 
Swedish: State Power Board in order to increase 
the power supply in the country, several other 
plants «re under construction by private com- 
ies. Among these the Faxélven and the 
Morsi! stations are worth mentioning. The con- 
struction of the station on the River Faxalven 
a tributary of the Angerman River), started in 
1944. Here, by extensive constructional work, 
the Hjalta A.B. (the owner of the plant) has 
created a fall of 285ft. It is expected that the 
first generating set will be in service by the end 
of 1949. When completed, the station will have 
three sets of 60,000kW, estimated to produce 
an overall output of 900 million kWh in a normal 
water year. The power is to be transmitted 
almost exclusively to Southern Sweden. The 
Foxalven plant has a storage capacity of some 
2600 million cubic yards of water. The dis- 
charge tunnel will have a length of about 
4 miles. It has been necessary to blast out 
more than one million cubic yards of rock, with 
an overall weight of 2} million tons. The 
Mérsil station is being built by the big private 
company Krangede A.B. and is expected to 
start working early in 1950. The station 
utilises a fall of about 60ft in the upper river 
and will comprise two plants with a combined 
capacity of 38,000kW. The output will 
amount to 185 million kWh in a normal year. 


A Six-Year Industrial Plan in Poland 


The Polish Government adopted re- 
cently @ six-year plan destined to increase the 
industrial production of the country by 114 per 
cent. In addition to an important increase of 
the output of the iron and steel, coal, mechanical 
and chemical industries, the production of the 
light industries, as well as that of the food trade, 
will be doubled. It is estimated that in 1955 
the Polish automotive industry will produce 
13,000 trucks, 7000 cars, 25,000 motor-cycles 
and 11,000 tractors. Special consideration is 
being given to the increase of agricultural 
machinery and fertilisers. The capacity of the 
Polish shipbuilding yards will be five times 
greater than at present. Although Poland does 
not build turbines, electric locomotives and 
other special machinery and appliances, it is 
hoped that the scheme will allow the country to 
do so in 1955. 


Developments at the Schiphol Airport, 
Holland 


The Schiphol airport near Amsterdam 
was erected in 1920 by the Dutch Airway Com- 
pany, K.L.M. Considerable works have been 
carried out for the development of the airport 
between 1920 and 1940. During the war the 
airport suffered severe damage both from 
German and Allied bombing. A new runway 
of the 1800m (about 2000 yards) class, 197ft 
wide, was recently put in service. The con- 
struction of this runway involved the move- 
ment of 160,000 cubic yards of ground. At 
present the Dutch Government is studying a 
development scheme presented by the K.L.M. 
Company. According to this scheme, the 
Schiphol airport will be provided with six run- 
ways. All passengers services will be housed 
in the central area of the eirport, while the 
technical services will occupy the building used 
now by the passengers. The motorway 
Amsterdam-The Hague will reach the central 
area of the airport by means of traffic subways. 
It is also intended to link the railway network 
with the central area. 


Electrification of the Swedish State Rail- 
ways 


The electrification of the Swedish 
State Railways (S.J.) is in continuous progress. 
According to Mr. Th. Thelander, Vice-President, 
Electrical Department, Swedish State Railways, 
at present approximately 85 per cent of the 
traffic on the S.J. is handled electrically and of 
the lines about 40 per cent (some 5633 route 
kilometres) have been electrified. Since the 
end of the World War II the electrification of 
536km (335 miles) has been completed. At 
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present the lines Boras-Herrljunga-Uddevalla 
and Uddevalla-Stromstad with Smedberg- 
Lysekil, in Southern Sweden, are in course of 
electrification. In August, 1946, the 8.J. drew 
up ® programme for further electrification of 
lines with a total length of about 800 miles. 
The authorities have voted a preliminary grant 
to enable this programme to be realised, but 
present-day conditions have delayed this 
execution. The total cost for electrification on 
the Swedish State Railways has hitherto been 
maintained at an average figure of 84,000 Sw. Cr. 
per route kilometre, 55,000 crowns per track 
kilometre. This figure may be divided into the 
following headings :—Sub-stations and contacts 
lines, 42; telephone and signalling installa- 
tions, 18; alteration to tracks and bridges, 7 ; 
and locomotive stock, 33 per cent; total, 100 


per cent. 
Inland Waterways in Italy 


Important works are being carried 
out in Italy in order to improve the inland 
waterways and to regulate navigable rivers. 
One of the schemes at present in operation 
concerns the regulation of the River Po between 
the mouth of the Adda and the mouth of the 
Mincio, a distance of 80 miles, to make the 
river navigable for 600-ton barges. Up to date 
about 45 per cent of the scheme has been com- 
pleted. It is estimated that the works will be 
completed within six years at a cost of 14,000 
million lire. Another work of major importance 
is the construction of the canal Milan-Cremona- 
Po, linking Milan and its industrial area with 
the Adriatic Sea, across the River Po. The 
canal, designed for 600-ton barges, will be about 
50 miles long; its cost will amount to 18,000 
million lire. The completion of these works, 
now in progress, is expected within six years. 
The Migliarino-Ostellato-Porto Garibaldi canal, 
now under construction, is a@ waterway about 
19 miles long. It will be completed in three 
years and will cost 1500 million lire. River 
regulation works are being carried out for the 
regulation of the rivers Adige, Mincio and 
Trataro Canalbianco, ensuring the irrigation of 
some 600,000 acres of ground. This scheme 
represents an overall cost of 24,500 million lire. 
Other works deal with the regulation of the 
River Reno, at an expenditure of about 6000 
million lire. 


The Moresnet Viaduct Restored 


The Moresnet viaduct, spanning the 
valley of the Gueule River on the railway line 
Tongres-Aachen (Aix-la-Chapelle), the longest 
Belgian railway viaduct, is again in service. 
The structure has an overall length of 3620ft and 
consists of twenty-two steel lattice truss spans, 
resting on piers with heights up to'165ft. The 
decking carries a double-track railway line. 
During the war the viaduct suffered heavy 
damage, eleven spans and four piers having been 
destroyed. Reconstruction work, carried out 
by S.A. Baume and Marpent, was completed in 
745 working days. In addition to steel mem- 
bers recovered on the site, about 2300 tons of 
new steel were placed on the contract. The 
reconstruction of the piers required the placing 
of some 13,000 cubic yards of concrete. 


—————__>— 


Canadian Engineering News 
Warship Contracts 


The Canadian Department of National 
Defence has announced that the first three of 
the navy’s new anti-submarine escort warships 
will be built in shipyards in Halifax, Montreal 
and North Vancouver. These vessels will cost 
ebout 8,000,000 dollars each ; they will be as 
big as a small destroyer, and will have a com- 
plement of more than 250 men. 

The contracts for these three ships have 
been awarded to Helifax Shipyards, Ltd. ; 
Canadian Vickers, Ltd., of Montreal, and 
Burrard Drydock Company, Ltd., of North 
Vancouver. The first of the three is expected 
to undergo her tests in the summer of 195]. 
Future vessels of this design will be capable 
of mass production and the department de- 








297 







scribes them as “‘ major war vessels’ and “‘ as 
such the first to be designed completely in 


Canada.”’ Their primary purpose will be the 
detection and destruction of submarines. 

The ships will embody both British and 
American ideas, modified to suit Canadian 
requirements, and they will have both British 
asdic and American radar equipment for the 
detection of the new type of submarines. 
Specifications are being simplified and stan- 
dardised wherever possible to suit the require- 
ments of North American industrial production. 

The designers reasoned that men fighting 
U-boats seldom see their opponents, so the 
elevated bridge has been abolished, the bridge 
being situated just above deck level, on the 
low, streamlined aluminium superstructure. 
Aluminium will be used in these vessels on a 
larger scale than ever before in a fighting ship. 
As aluminium corrodes when in contact with 
steel, special precautions will have to be taken 
in fastening the rivetted aluminium super- 
structure to the welded steel hull. Elaborate 
masts have been abolished in favour of a stream- 
lined aluminium tube, which will support the 
radar and wireless antennae and needs no 
bracing. 


Testing Machine for Wire Rope 

A new type of machine for testing 
wire rope has been developed by the Ontario 
Research Foundation. This apparatus simu- 
lates actual service conditions, exposing the 
cable to corrosive atmospheres and waters, 
such as exist in mines, and at the same time 
testing it for strength under varying loads. 
Research on the testing machine was under- 
taken on advice from the Ontario Research 
Commission following the recommendation of 
a coroner’s jury, who had found that the cause 
of a serious accident at Paymaster Mines had 
been the deterioration of a hoisting rope. The 
new tester is claimed to differ from previous 
apparatus in that it performs a dynamic, not 
merely a static, test. 


The Late Mr. R. G. Swan 


One of Canada’s leading engineers, 
a specialist in the study of water resources and 
the regulation of rivers, Mr. Russell Grey Swan, 
died recently at his home in Montreal, in his 
sixty-second year. Mr. Swan, who retired in 1942 
as manager of the water resources department of 
the Shawinigan Water and Power Company, 
was credited with much of the responsibility for 
the basic hydraulic studies which resulted in 
the successful development of hydro-electric 
power on many of Quebec’s rivers. In 1913 he 
was appointed by the Dominion Government 
as chief engineer for the British Columbia and 
Yukon district, and for the next twelve years 
directed the studies which have since been used 
in various power developments and irrigation 
and flood control projects along the west coast. 


New Lead Smelter 


Preliminary work has commenced on a 
12,000,000-dollar modification to the lead 
smelter of the Consolidated Mining and Smelting 
Company of Canada, at Trail, British Columbia. 
The work will take approximately five years to 
complete and will entail the installation 
of the modern and efficient plant. Dis- 
mantling of the present plants and construction 
of the new one will go ahead simultaneously 
with a minimum of interference to the com- 
pany’s lead production. 


Steel 

Some Canadian manufacturers are still 
experiencing difficulty in securing sufficient 
steel, and the general demand tends to keep 
ahead of supply. Referring to this subject in 
his annual report, Mr. C. B. Lang, president of 
the Dominion Steel and Coal Corporation, said : 
‘It appears at the present time that the 
demand for steel products will remain at a high 
level during the current year, but supplies and 
demand are much closer to being in balance 
than they have been at any time since the out- 
break of war, and there is evidence of some 
falling-off in demand for certain products.” 
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Industrial and Labour Notes 


The Trades Union Congress 


The eighty-first Trades Union Con- 
gress opened at Bridlington on Monday lest 
and is being continued throughout this week, 
under the presidency of Sir William Lewther. 
Nearly 900 delegates from 187 affiliated unions 
are taking part in the Congress and represent 
a trade union membership exceeding 8,000,000. 

In the course of his presidential address, ‘Sir 
William Lewther made reference to prevalent 
criticism that British workers were not “ getting 
down to their job.” It was contradicted by 
the facts, he said, for there would not have been 
achieved an increase of more than 25 per cent 
above pre-war in our total industrial production 
if the British workers were “ lying down,” and 
the volume of exports could not have been 
increased by nearly 50 per cent above pre-war. 
Not only, Sir William continued, had the 
volume of industrial production increased by 
more than one-fourth over 1938, but produc- 
tivity, too, had been raised by more than 10 
per cent. Until the recent setback in our trade 
with the dollar countries, particularly the 
U.S.A., he observed, our exports had attained 
higher levels than they had ever reached before, 
and but for those latest difficulties, arising 
out of the dollar deficit, the overall balance of 
trade achieved in the first half of the present 
yeer would have been maintained. . 

Later in his address, Sir William spoke about 
industrial disputes, saying that he would like 
it to go forth to the world from the Congress 
that our trade unions had found and were using 
better methods of settling industrial disputes 
than the use of a strike weapon. He pointed 
out that very few of the stoppages in industry 
in the lest four years had been sanctioned by the 
unions, and that most of them had been unofficial! 
stoppages against the edvice and directions of 
the unions whose members had been involved. 
Nevertheless, to the unions generally, Sir 
William declared that “we must be on our 
guard against the misuse of the strike weapon.” 
He went on to suggest that in this period of 
economic reconstruction and the enlargement 
of the sphere of public ownership of vital 
industries and services, the trade union move- 
ment stood at the parting of the ways. Through 
long years the machinery of negotiation for 
the peaceable settlement of industrial disputes 
had been developing in this country. It was 
possible even in these days for a deadlock to 
arise On some questions of vital concern to a 
particular union or group of unions and a par- 
ticular body of employers. Stupidity, Sir 
William added, was not confined to one section 
of industry. Nevertheless, he claimed, with a 
Labour Government in office, and with the 
trade union movement as strongly organised 
as it was and exercising its present influence, 
no deadlock should arise for any union under 
responsible leadership which could only be 
broken by the hammer-blow of a large-scale 
strike. 


Training of Trades Union Officials 
A recent publication in the “ Confer- 
ence Series ”’ of the British Institute of Manage- 
ment is a pamphlet entitled “Training of 
Trades Union Officials.”” It is a record of the 
discussion on the subject which formed part 
of the programme of the Oxford Management 
Conference held in May last, and which was 
based on 2 paper prepared by Mr. E. P. Harries, 
of the T.U.C. organisation department. 

In his paper, Mr. Harries surveyed existing 
trade union educational services, “training 
within industry ”’ schemes, and the work of 
local management associations. He also put 
forward a question as to whether special facilities 
were required for the training of trades union 
officials in the principles and practice of menage- 
ment. During the discussion, it was suggested 
that the problem was not wholly one of training 
union officials, but rather training a trade 
union as @ whole in order that its members 
might accept officials who were anxious to 
know a little more about management. The 


conference nevertheless reached the conclusion 
that the education of trade union officials in 
the principles of management should be 
encouraged, and that the British Institute of 
Management should, by all means at its disposal, 
‘* stimulate both the demand for such education 
and every expansion of existing facilities for its 
provision.” 
British Trade with North America 

The Board of Trade hes announced 
that United Kingdom exports to the U.S.A. in 
July amounted to £3,815,000, a figure 15 per 
cent above the average for the second querter 
of this year. Re-exports to the U.S.A. were 
valued at £246,000. The velue of imports 
from the U.S.A. during July was £20,534,000. 
Exports of United Kingdom goods to Canada 
in July reached a value of £6,686,000, which 
was slightly above the average for the second 
quarter. Re-exports added £57,000 to that 
figure, and imports from Canada during the 
month were valued a £22,365,000. 

Speaking in London last week on “ British 
Industry and the American Market,” Sir 
Norman Kipping, Director-General of the 
Federation of British Industries, said that with 
some outstanding exceptions British industry 
had hardly started to break into the American 
market. So far, in a sellers’ market the risks 
and difficulties of dollar selling at the expense 
of full order books and easier outlets had been a 
formidable deterrent, and there had been few 
countervailing incentives. But, Sir Norman 
emphasised, it was in manufacturers’ own 
interests to build up the American market, 
since otherwise our economy would run down, 
unemployment would recur, and our home 
market would suffer accordingly. 


The Anglo-American Council on Pro- 
ductivity 

The Anglo-American Council has 

stated that a team will shortly leave this 

country for the U.S.A. to study mechanical aids 

and handling devices for use in the factory, and 

also the use of power-operated hand tools. 

These subjects, the Council says, will be 

examined primarily from the aspect of the 

user, although the team intends also to visit 
the manufacturers of such appliances. 

It will be recalled that the matter is one which 
particularly engaged the attention of the British 
section of the Council during its last visit to 
the U.S.A: Moroever, all the productivity 
teams which have so far toured American 
industries have commented on the emphasis 
placed on servicing the operative—and especially 
the skilled operative—with a view to saving 
unnecessary expenditure of human energy and 
thus preventing the waste of valuable time. It 
is the Council’s hope that the present team, 
which will be led by Mr. Alfred Roebuck, a 
director of Hadfields, Ltd., will be able to make 
recommendations applicable over a wide field 
in British industry. 


Railway Supervisors 

The National Union of Railwaymen’s 
conference of supervisors was held at Southport 
last week-end, and among the resolutions which 
were passed was one claiming a greater share 
in management and also the maintenance of 
conditions commensurate with supervisors’ 
responsibilities as the ‘‘ N.C.O.s ” of the railway 
service: The chairman of the conference, Mr. 
A. F. Campbell, commented that the N.U.R. 
might yet find it necessary and desirable to 
conduct its own inquiry into the working of 
British Railways. For a supervisor to be paid 
less than the men he supervised, Mr. Campbell 
added, was not calculated to enhance the 
efficiency of the railway service. He was unable 
to recall any other industry or organisation 
wherein the salary of a supervisor was deter- 
mined by whet was paid for clerical labour, and 
he thought that until such inequality had been 
removed there would be little incentive for a 
supervisor to give of his best. 


The conference, it is reported, viewe | with 
alarm the fact that the levelling down o! super. 
visors’ salaries and conditions was unde: aining 
initiative and efficiency and reduci: + the 
nationalised undertaking to a state-su! idised 
concern. Disappointment was also ex \ressed 
that a programme put forward in 1947 5y the 
supervisors’ conference committee had nt been 
carried out, although it had been endovsed at 
the N.U.R. annual general meeting. The 
N.U.R. executive was therefore urged 1 open 
negotiations on the programme immedie.' «ly, 


Employee Benefit Schemes 


The Industrial Welfare Society has 
this week published a booklet reviewing com. 
prehensively the various kinds of thrift schemes 
which are ncw common in industrial establish. 
ments throughout this country. The Society 
considers that such a review is particularly 
appropriate now that the new scheme of social 
insurance has completed the first year of its 
operation. The Nationat Insurance scheme— 
first started about forty years ago—has 
undoubtedly done much to bridge the gap 
between workers’ earnings and their long-term 
needs, but, as the Society’s booklet emphasises, 
it was never pretended that it would eliminate 
the necessity for private thrift schemes and 
assisted saving. 

The main chapters of the booklet cover 
pension and superannuation schemes, group life 
insurance, works sickness and benevolent funds, 
and long-term savings and __ short-term 
“holiday ’”’ funds. In a series of appendices 
there are presented examples of firms’ schemes 
for pensions, payment of wages during sickness, 
holiday funds, and a summary of a number of 
benevolent funds showing rates of contributions 
and benefits in various industries. 

The booklet will undoubtedly be a useful 
addition to the documentation of personnel 
managers, welfare officers, works committees, 
and others who normally undertake the opera- 
tion of such schemes as are described. It can 
be obtained, price 3s., from the Industral 
Welfare Society, 48, Bryanston Square, London, 
Ae 


‘¢ Grisis Policy ”? 

The September issue of the District 
Bank Review includes an article entitled “ Crisis 
Policy,” which analyses the present state of 
this country’s economic difficulties and makes 
some suggestions for dealing with them. The 
article emphasises that economic conditions 
are not static, and warus that “ because of 
rapid changes there is a danger that we find 
ourselves ineffectually prescribing remedies for 
old complaints when we should be treating the 
new.” 

Towards the end of the article reference is 
made to the subject of full employment, which, 
it is suggested, cannot be afforded where it 
“is gained by spreading the load through 
reduced hours and effort.’ On the contrary, 
the article states, a high and lasting level of 
employment can only be attained and held by 
increased production at lower real costs. “To 
sell competitively is our best insurance against 
the trade depression,” the Review continues, 
“but this calls for joint responsibility between 
Government, employers and employed. From 
the Government there should be a much-reduced 
level of planned capital investment, since over 
the whole post-war period new plant and 
machinery have been persistently deflected 
from the exporting to the basic industries. 
From the employer the contribution amounts 
to good organisation, efficient productive 
methods and the use of the best available 
equipment. From the workers, better discipline 
and co-operation in matters relating to the 
redeployment of machinery and labour, plus 
what is so vital, a fair day’s work for a fair day's 

av.” 

That, the article concludes, should go a long 
way towards producing manufactures at the 
right price. 
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French Engineering News 
(From our French Correspondent) 


The first 500m of the Mont Blanc tunnel 
have now been driven on the Italian side. The 
new route is expected to come into service in 
1953. Proposals to drive a tunnel through 
Mont Blanc date back to the eighteenth century. 
Work will be facilitated, it is thought, by the 
fact that the rock is vertically striated. The 
road will connect Chamonix with Entreves. 
At Bossons it will be at an elevation of 1200m 
above sea level before entering the tunnel. 
The tunnel will have a length of 12km and will 
terminate at Courmayeur, the frontier being 

d 3600m below ground. On the Italian 
side the work is advancing at a rate of 9m 
daily. ‘The highway will be 6m wide and will 
be bordered by pavements. Ventilation will 
be by eight 600 h.p. fans installed at each end 
ofthe tunnel. Annual traffic has been estimated 
at 110,000 automobiles. While work on the 
tunnel proceeds, roads leading to it will also 
be widened. The route from Paris to Milan 
will be considerably shortened once the tunnel 
is in service. 

* * * 


According to the Modernisation and Equip- 
ment Plan, French merchant shipping should 
aggregate 3 million tons in 1952-3. The 
3 million tons will comprise 650,000 tons of 

nger vessels, 650,000 tons of petrol tankers 
and 1,700,000 tons cargo boats. The tonnage 
assigned for liners is very much less than the 
corresponding tonnage in service on September 
1, 1939, which was 1,165,000 tons. Although, 
after the liberation, there was a certain amount 
of pessimism with regard to the future of passen- 
ger vessels, this has proved unjustified and 
there has been a change of opinion. It is 
expected that there will be 1,375,000 ocean 
travellers in 1950, of which 78 per cent will use 
liners. The tonnage assigned for tankers is also 
insufficient. The 323,000 tons existing in 1939 
carried only one-third of the 7 million tons of 
crude oil transported and the latter figure is 
expected to rise to 15 million tons by 1952-3. 
The estimate for cargo boats is also considered 
too modest, leaving about 10 million tons of 
French freight unprovided for. It is believed 
that the building of forty to fifty additional 
cargo vessels of 12,000 to 24,000 tons would be 
justified. Insufficiency of transport caused 
France to lose about 410 million dollars in 1947 
and 270 million dollars in 1948. A 3-million-ton 
fleet will still leave a deficit of 180 million 
dollars. Constructors point out that in addition 
to saving hard currency, increased construc- 
tion would help with the export programme, 
European shipbuilding prices being lower than 
those prevailing in America. 


* * * 


A special port under construction at Avera 
will become the first oil port in Europe. Work 
has been undertaken by the Marseilles Chamber 
of Commerce and State to increase reception 
facilities for tankers. Two temporary unload- 
ing stations will triple the present capacity 
and will be used until the completion of the 
port, which is expected to be in two years’ 
time. The first of the temporary stations will 
be officially opened by the Minister of Industry 
and Commerce on October 16th. By 1952 
the Avera port will be capable of receiving 7 
million tons of crude oil annually. Annual treat- 
ment capacity will be increased to 1,400,000 
tons. 

At Dunkirk the refinery will be able to treat 
1,400,000 tons once installations are completed, 
ahd will produce a complete range of derivatives. 
In addition, its activity is to be extended to 
chemical products originating from oil. Until 
the Dunkirk refinery is completed refining 
operations will centre round the Avera refinery, 
where, in 1948, 1,012,000 tons of crude oil was 
treated against 805,000 tons in 1947. This 
compares with 402,000 tons in 1939. Work on 
the new refinery at Dunkirk only started in 
1948, and at the end of the year the first tanks 
were being constructed. The refinery will be 
completed in two years, but production will 
start this autumn, with a capacity of 300,000 
tons annually. 
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Notes and Memoranda 


Rail and Road 


AMERICAN RAILWAY EMPLOYMENT.—Figures pub- 
lished by the U.S. Interstate Commerce Commission 
show that employment on American railways de- 
clined during July by 1-77 per cent to a total of 
1,208,268, compared with 1,230,064 a month earlier. 
The decrease affected all grades apart from execu- 
tives, officials, and staff assistants. The biggest 
fall, the Bureau says, was in the maintenance and 
stores group. 

‘British Transport Trarric Recretprs.—The 
British Transport Commission reports that, in the 
four weeks ended August 14th, traffic receipts of 
British Railways amounted to £27,404,000. . This 
was an increase on the total for the preceding four 
weeks, but was below the figure recorded in the 
comparable period of 1948. In the first thirty-two 
weeks of this year, ended August 14th, traffic 
receipts of British Railways amounted to 
£199,513,000, compared with £203,688,000 in the 
corresponding weeks of 1948. London Transport’s 
traffic receipts in the four-week period ended 
August 14th totalled £4,411,000, compared with 
£4,489,000 in the corresponding weeks of last 
year. 

Weep-Kitirsa Tratns.—The London Midland 
Region of British Railways says that following 
the successful journeys of the two special weed- 
killing trains, which travelled 3500 miles during 
the spring and early summer, it has been arranged 
for them to travel a further 1274 miles during 
September. The two trains, travelling at a maxi- 
mum speed of 25 m.p.h., spray a special weed- 
killing solution on the track These special trains are 
composed of an engine, brake van, passenger coaches 
for the staff, and tank wagons containing the weed- 
killing solution. Each train carries a set of six 
adjustable self-cleaning jets, giving “‘ umbrella ” 
sprays. 

New Goops Orrice at LiverPoot Docxks.— 
The London Midland Region of British Railways 
has recently completed a new office building at 
the Goods Department, Canada Dock. It has 
been erected to replace accommodation destroyed 
by enemy action in December, 1940, and has 
recently been put into service. The building is a 
steel-framed structure, faced with golden brown 
brick and has been designed to carry a second 
floor for future extension. The internal partitions 
are of prefabricated plywood construction and can 
be readily repositioned, if necessary, without struc- 
tural alterations. The architect’s office, civil 
Engineers’ Department, L.M.R., was responsible 
for the design of this structure. 

C.P.R. TermMinat aT Nanatmo.—A new terminal 
constructed by the Canadian Pacific Railway, at 
a cost of 1,700,000 dollars, at Nanaimo, Vancouver 
Island, has been equipped to handle traffic moving 
by rail, road and water. Railway Age states that 
freight sheds are contained in an L-shaped building 
facing the water, with overhead passageways 
leading to a@ square two-storey passenger station 
containing waiting-room and restaurant facilities. 
Motor-coach garages and covered parking space for 
motor vehicles adjoin the passenger station. It is 
announced that in addition to two new 6000-ton 
passenger ships put into service this summer, the 
C.P.R. has ordered a ferry with accommodation for 
1500 passengers and 130 motor-cars, for operetion 
between Nanaimo and Vancouver. 


Air and Water 


CLuNIE TUNNEL BREAK THROUGH.—An important 
stage in the construction of the North of Scotland 
Hydro-Electric Board’s Tummel-Garry scheme in 
Perthshire was reached on Tuesday, August 30th, 
when the task of driving the Clunie. Tunnel was 
completed. The final charge blew out a 9ft plug of 
rock—the last of 400,000 tons of rock excavated 
from the tunnel. The junction, which was exact to 
within tin, was made 1900ft from the intake end 
of the tunnel, and was celebrated by the opposing 
crews in true tunnelling style by the broaching of 
four barrels of beer. The tunnel is the biggest 
water power tunnel in Britain and will lead water 
from Clunie dam to the generating station at the 
junction of the Rivers Tummel and Garry. It has a 
total length of 9158ft and is horseshoe in section 
with an equivalent diameter of 23ft. Already 54 
per cent of it has been lined with concrete and it is 
hoped that the lining will be completed in the 
autumn. When fully operational the tunnel will 
carry about 2600 million gallons of water per day 
to the three 19,000-kW vertical Francis turbo- 
alternators at Clunie generating station. It is 


hoped to have one of the turbines at this station 
in operation by next spring. 


Miscellanea 

InpustRiaL Propuction 1n Inp1a.—The Cen- 
tral Advisory Council for Industries in India has 
appointed a committee to consider measures aimed 
at increasing industrial production, improving its 
quality, and reducing costs. According to Indian 
Trade and Industry, the committee will also examine 
causes for the accumulation of stocks in certain 
industries. 


DesIGn IN Business Printine.—The Council of 
Industrial Desiga, in collaboration with the British 
Federation of Master Printers, is arranging for an 
exhibition of ‘Design in Business Printing,’”’ to be 
held in London in March, 1950. It is intended that 
the exhibition shall show businessmen the value of 
a high standard of design in their business printing. 
Two of the nine sections into which the exhibition 
is to he divided are to be devoted to publicity book- 
lets and catalogues and house and institutional 
magazines. 


NorTHAMPTON PotyTEcHNIC LrecrurEsS.—The 
Northampton Polytechnic, St. John Street, London. 
E.C.1, announces two special lecture courses during 
its forthcoming session. The first course deals with 
“Ceramics, Their Production, Testing and Utili- 
sation,’’ and the lectures will be given on Wednes- 
day evenings at 7 p.m., beginning October 5th. 
The second series of lectures is entitled ‘‘ Recent 
Trends in Fuel Technology,” and will be delivered 
on Tuesday evenings at 7 p.m., beginning October 
4th. The fee for the first course is 21s. and for the 
second 3s. 


ASSOCIATION OF PusLic LicHTING ENGINEERS’ 
ANNUAL CONFERENCE.—Approximately 1000 dele- 
gates are expected to attend the annual conference 
of the Association of Public Lighting Engineers at 
Llandudno from September 12th to 16th. Among 
the representatives from overseas will be Monsieur 
L. Gaymana, chief lighting engineer, Paris, who is 
presenting a paper on Friday, September 16th, and 
Monsieur A. Boereboom, from the Ministry of 
Transport, Brussels. Mr. A. 8. Tapsfield, of the 
City Engineer’s Department (City of London), will 
be inducted as President at the opening meeting, 
after which a full programme has been arranged 
for this, the silver jubilee year, meeting of the 
Association. 


SPECIALISED LECTURE CouURSES IN ELECTRICAL 
ENGINEERING.—A large number of specialist courses 
in electrical engineering subjects are being arranged 
in technical colleges in London and the Home 
Counties during the session 1949-50. The courses 
are intended primarily for adult students engaged 
in the electrical industry and are suited, generally, 
to those who have reached a minimum standard 
equivalent to an engineering degree or a Higher 
National Certificate. Some of these courses have 
been initiated by the Colleges in response to a local 
demand, while others have been recommended to 
local education authorities by the Regional Advisory 
Council, 20, Fitzroy Square, W.1, from whom pre- 
liminary particulars can be obtained. 


PRESTRESSED CONCRETE WoRK IN BELGIUM.— 
The Prestressed Concrete Development Group of 
the Cement and Concrete Association, 52, Gros- 
venor Gardens, London, 8.W.1, has arranged a 
visit to Belgium, to take place from the 18th to 
22nd of this month, during which visitors will 
have an opportunity of seeing some of the more 
important work carried out on Professor Magnel’s 
principles. Tours by coach are being arranged 
for each of the three days, when a number of inter- 
esting sites will be visited, including a visit to the 
new two-span bridge over the Meuse at Selayn, 
which will be in process of prestressing at the time. 
Travel arrangements and accommodation are 
being organised by the Secretary of the Group, 
from whom details can be obtained at the address 
given above. 

INSTITUTION OF BRITISH AGRICULTURAL ENGI- 
NEERS.—Meeti of the Institution of British 
Agricultural Engineers will be held during the 
forthcoming session at the Institution of Electrical 
Engineers, Savoy Place, London, W.C.2. The 
following papers have been arranged : October 
18th, ‘‘ Development of Mounted Implements,” 
by Mr. J. M. Chambers ; November 29th, “‘ Econo- 
mics of Mechanisation on Farms—with special 
reference to those up to 100 acres,” by Mr. D. 
Witney; January 24th, “The Handling and 
Storage of Grain on the Farm,” by Mr. D. Fair- 
clough; February 28th, ‘‘ Farm Mechanisation in 
Canada,” by Captain E. N. Griffith. Each meeting 
will begin at 2.30 p.m. Mr. C. B. Chartres is presi- 
dent of the Institution, which has its headquarters 
at Carlisle House, 8, Southampton Row, London, 
Wet. 
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Forthcoming Engagements 

Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this o)fice on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Aslib. 
To-day, Sept. 9th, to Mon., Sept. 12th.—Annual Conference 
at Ashorne Hill, near Leamington Spa, Warwickshire. 


Association of Supervising Electrical Engineers 
Tues., Sept. 13th.—S.W. Lonpon Branca: Falk, 
Stadelmann, Ltd., Mount Street, Park Lane, W.1, 
* Lighting Design,” E. A. Langsdon, 7.15 p.m. 
Wed., Sept. 14th—Braprorp Branco: Midland Hotel, 
Bradford, ‘* Power Factor Testing,” J. W. Robertshaw, 
7.30 p.m. 


Incorporated Plant Engineers 

Tues., Sept. 13th.—E. Lancs. Brancn: Engineers 
Club, Albert Square, Manchester, ‘“‘ Automatic Boiler 
Control,” by a technical representative of Ronald 
Trist and Co., Ltd., 7.15 p.m. 

Thurs., Sept. 15th.— LIVERPOOL AND N. WALES BRANCH : 
Radiant House, Bold Street, Liverpool, ‘‘ The Use of 
Steam for the Preserving Industry,” J. P. Harris, 
7.30 p.m. 


Institute of Petroleum and The Institution of Fire 
eers 
Wed., Sept. 14th.—Manson House, 26, Portland Place, 
W.1, Joint Meeting, 5.30 p.m. 


Institute of Road Transport Engineers 
Thurs., Sept. 15th—N.E. CENTRE: Hotel Metropole, 
Leeds, ‘‘ The Psychology of Diagnosis,” R. B. Daniell, 
7 p.m. 


Institution of Production Engineers 

To-day, Sept. 9th.—W. Wares Sus-Section: Technical 
College, Swansea, “ Air in Industry,” C. W. Wheal, 
7.30 p.m. 

Tues., Bent 13th.—MANCHESTER GRADUATE SECTION: 
College of Technology, Manchester, “Some Recent 
American Hydro-Electric Schemes, With Special 
Reference to Boulder Dam,” W. A. Hatch, 7.15 p.m. 


Royal Aeronautical Society 


Thurs., Sept. 15th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1, “ Inter-City 
Transport Development on the Commonwealth 
Routes,” E. H. Atkin, 6 p.m. 


Sheffield Society of Engineers and Metallurgists 


Wed., Sept. 21st.—Visit to the works of Appleby-Froding- 
ham Steel Company, Scunthorpe, 12 noon. 





Technical Reports 


The Reaction of Oxygen with Tar Oils. Road 
Research Technical Paper No. 16. (London) 
His Majesty’s Stationery Office. Price 9d.—This 
report describes the first stage of research work 
being carried out at the Road Research Laboratory, 
D.S.LR., with the object of improving the durability 
of tar surfacings. Prolonged exposure to weather 
affects the properties of all bituminous road-making 
materials, until eventually the tar becomes brittle 
at low atmospheric temperatures and disintegration 
of the surface begins. The effects are more pro- 
nounced in those types of road material in which a 
relatively thin film of binder on the surface of each 
stone is exposed directly to the atmosphere. The 
Road Research Laboratory has been studying the 
causes of weathering in tar and has established 
that the most important agent is the oxygen in 
the atmosphere acting chemically upon the con- 
stituents of the tar. This has led to a detailed 
examination of the reaction of oxygen with tar, 
and the results of the first stage of this work, 
the oxidation of the oily constituents of the material, 
are described in this report. Results from this 
investigation are being applied to a study of the 
whole tar. The immediate objectives of the work 
are to develop laboratory tests for assessing the 
susceptibilities of road tars to oxidation and to 
evolve methods of improving tars of low durability. 
The work is part of a programme of research which 
is undertaken in co-operation with the British 
Road Tar Association on the advice of the joint 
Tar Research Committee. 


LIVERPOOL STREET-SHENFIELD ELECTRIFICATION. 
—The Railway Executive announces that the 
Minister of Transport has agreed to perform the 
inaugural ceremony when the first electric passenger 
train leaves Liverpool Street for Shenfield (Essex) 
on Monday, September 26th. From this date a 
progressive replacement of steam by electric trac- 
tion will be effected on this section of the Eastern 
Region suburban lines, working up to a full electric 
service as between Liverpool Street and Shenfield 
by November 7, 1949. 
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Personal and Business 


Str Joun M. DuncaNNON has been appointed a 
director of Lithgows, Ltd. 


Winc-ComMMANDER C. G. B. McCiureE has been 
appointed Head of the Department of Flight at the 
College of Aeronautics. 


Mr. 8S. W. Rawson has been appointed a manag- 
ing director of John Brown and Co., Ltd., with 
headquarters in London, 


THe Maanetic VALVE Company, Ltd., announces 
its removal to 28, St. James’s Place, London, 
S.W.1 (telephone, Regent 7588). 


S. Wotr anp Co., Ltd., announces the opening 
of a new service branch at 203B, Cheltenham Road, 
Bristol, 6 (telephone, Bristol 44418). 


OLDHAM AND Son, Ltd., announces the formation 
of a French subsidiary company, under the name of 
Société Francaise des Procédés Oldham, with works 
at Arras. 


Mr. Tom Brown, managing director of Sheep- 
bridge Stokes Centrifugal Castings Company, Ltd., 
has been appointed a director of Sheepbridge 
Engineering, Ltd. 


Mr. E. D. B, Russretxi, M.I.Mech.E., has been 
appointed chief engineer of Eastwoods, Ltd., and 
Mr. John Paisley has been co-opted to the board as 
production director. 


A. C. Wickman, Ltd., announces that two of its 
apprentices, Mr. L. B. Rutter and Mr. L. K. Lord, 
have obtained the degree of Bachelor of Science in 
Mechanical Engineering under the scholarship 
founded by A. C. Wickman in 1943, tenable at 
Birmingham University. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 

PACKAGING 

No. 1133. In 1943, the war-time Ministry of 
Production sent an urgent request to the British 
Standards Institution to prepare a comprehensive 
Code of Packaging at the earliest possible moment. 
Losses of material and equipment were running 
high through faulty packaging and hazardous 
wartime shipment to the Middle and Far East 
theatres of war. The object of the first Code was 
therefore mainly to guide Service and Government 
Departments, and their packaging contractors, in 
selecting and determining the right type of packag- 
ing for any product, the materials to use and the 
method of construction. To-day, the export drive 
has supplanted the Forces as the “ target” for the 
Code. But one consideration remains supreme— 
the avoidance of preventable losses of any kind. 
As in war, Britain’s production machine has enough 
to do without being called upon to replace goods lost 
through deterioration or damage in transit. The 
loss of a battle may no longer be traced back to 
the packer—but the loss of an export market most 
emphatically can be. 

This Packaging Code has therefore been com- 
pletely revised and extended under the supervision 
of the B.S.I. Packaging Standards Committee, 
representative of twenty-four trade and scientific 
bodies, eight Government Departments, large 
trading concerns and individual packers. This 
Committee has been assisted by technical commit- 
tees of experts for each individual section of the 
Code. 

Considerable structural and textual changes 
have been made to the Code to suit present-day 
needs, particular emphasis having been given to 
the packaging of the products of industry for home 
and oversea distribution. It is, therefore, no mere 
coincidence that when the Committee compared 
its own draft recommendations with those of a 
large industrial concern which spends £2,500,000 
annually on export packaging, they were found to 
agree in principle on all points. Several Sections 
of the first edition of the Code have been sub-divided 
and merged with others (e.g., ‘‘ Methods of Test ”’ 
—the tests now being included in the individual 
sections to which they relate). Other sections have 
been merged (e.g., choice of containers and method 
of packaging), expanded (e.g., handling of packag- 
ing materials and filled containers), and new 
sections have been added (e.g.,. protection against 
pest and mycological attack, packaging felt, storage 
of containers and packaging materials, adhesives 
for packaging, and wicker and veneer baskets). 

The work is too large to issue or even compile 
as one complete entity. It is therefore being pub- 
lished as seventeen sections, as and when ready. 
The first three sections are grouped together as 
the ‘‘ Introduction to Packaging,” in which the 
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principles governing design, construction ang 
materials are outlined. This is the all-iz, ortant 
basic approach to the Code, and is now bein. ; issueq 
price 4s. net, post free. The individual sections 
included in it are :— 

_ (1) Choice of containers and method of vackag. 
ing. 

(2) Storage of containers and packaging m terials 

(3) Addressing, marking and identification, | 

Five other sections are also available |. com, 
pleted or provisional form, viz. :— 

(8) Wooden containers (6s. net, post free) 

(9) Textile bags, sacks and wrappings (3s. net 
post free). , 

(11) Packaging felt (2s. net, post free). 

(14) Adhesive closing and sealing tapes (2s, 6q 
net, post free). ; 

(15) Tensional steel strapping (2s. ne, post 
free). 

Four sections are in an advanced state of pre- 
paration. They will be issued in the near future, 
viz. :-— 

(4) Mechanical handling of packaging materials 
and filled containers. 

(6) Protection against corrosion. 

(7) Paper wrappers aad containers, including 
films, foils and laminates; and 

(17) Wicker and veneer baskets. 

Work is proceeding as rapidly as possible on the 
remainder, viz. :— 

(5) Protection against pest and 
attack. 

(10) Metal containers, 

(12) Cushioning materials other than felt. 

(13) Cordage. 

(16) Adhesives for packaging. 

Each Section, as a rule, gives definitions of the 
materials or methods concerned, notes on their 
use, standards of performance required, methods of 
testing and illustrations (photographic and dia. 
grammatic ) of uses and testing appliances. 

A glossary of packaging terms is also in pre- 
paration. 


mycological 





POLAROGRAPHY.—We have received a copy of a 
booklet ‘‘ Polarography with Tinsley Pen Recording 
Polarigraphs,”’ which deals with industrial applica- 
tions of the instrumental technique for rapid and 
accurate analysis, developed by Professor 
Heyrovsky. The method is based on the interpreta- 
tion of current/voltage curves obtained by elec- 
trolysis of any solution containing electro-reducible 
or oxidisable substances. The curves are called 
polarograms and both the concentration and species 
of the substance in solution can be determined 
directly from the characteristics of these curves. 


B.E.A. HanpBook.—The 1949 edition of the 
“‘ British Engineers’ Association Classified Hand. 
book of Members and Their Manufactures ”’ has now 
been published. It is a volume of about 650 pages, 
which include a classified list of manufactures of 
members of the Association distinctively printed ona 
different coloured paper. The achievements of the 
British engineering industry in 1948 are dealt with 
in a Foreword, and emphasis is there given to the 
fact that engineering exports, which are still keeping 
up a@ fine record, were computed in 1948 to be 
between 36 and 40 per cent of the total by value of 
all British exports. It is stated that the handbook 
will be received by overseas buyers and agents in 
every country in the world which has business with 
the British engineering industry, the distribution 
overseas being made to no less than ninety-three 
countries. 


ConcreETE TECHNOLOGY.—By arrangement with 
the Reinforced Concrete Association, the Northern 
Polytechnic, Holloway Road, London, N.7, will 
give two courses of instruction in concrete tech- 
nology during the 1949/50 session. The curriculum 
comprises lectures and laboratory instruction in 
the properties of concrete, aggregates and cement, 
and the proportioning, mixing, placing and con- 
solidation of concrete. The first course of twelve 
lectures, for engineers and architects responsible 
for preparing specifications, will begin on Tuesday, 
September 27, and the second, for foremen and 
others responsible for carrying them out, on Tues- 
day, January 10, 1950. The lecturer will be Mr. 
R. H. Elvery, B.Sc.(Eng.), A.M.LC.E. Classes 
will be held on Tuesday evenings from 6.30 to 
8.30, and the fee for each course is £1. Students 
wishing to take the first course will be interviewed 
and enrolled at the Northern Polytechnic from 
5.30 to 7.30 on September 19, or on any Monday 
evening after the opening of the session, and those 
wishing to take the second course on January 9, 
1950. Students residing outside the administrative 
County of London will require the approval of the 
local education authority. Further particulars 
may be obtained from the Head of the Depart- 
ment of Architecture, Surveying and Building, at 
the Northern Polytechnic. 
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in Deutscher Ingenieure Meeting 
_ in Dusseldorf 


For the seventy-ninth annual general meeting 
of the Verein Deutscher Ingenieure some 2500 
German engineers from all zones of Germany 
gathered in the historic Rhineland city of 
Diisseldorf last week. The meetings also marked 
the dedication of the new V.D.I. Haus, in Prinz 
Georg Strasse, which replaces that destroyed in 
Berlin. ‘This notable building has been con- 
.tructed in a comparatively short time on the 
site of two bombed dwelling-houses. On the 
first two floors it contains the new V.D.I. 
library and reading room, and the administra- 
tion offices for the Verein. On the third and 
fourth floors excellent provision has been made 
for the editorial and publishing sections of the 
V.D.I. Zeitung and its associated publications, 
along with the drawing-office. On Wednesday 
morning, September 7th, after the formal 
business of the Verein had been transacted, 
the honours were bestowed, and Dr. 8. Behn, 
of Bonn University, gave an interesting lecture 
on “ The Value of Technical Science for Human 
Culture.” During most of the week meetings 
were held at which papers on all branches of 
engineering science were read and discussed. 
From Tuesday, September 6th, to Friday, 
September 9th, a series of visits was arranged 
to important factories and engineering works 
in the Rhineland, while at the same _ time 
textile sessions and visits took place in Krefeld. 
A new feature of this year’s meetings was the 
holding of two public lectures which were given 
on Wednesday and Thursday evenings. On 
Wednesday, Professor Dr. W. Fuchs, of Aachen, 
spoke on ‘* Technical Science in the Atomic Age 
and the Physical Future of Mankind,” while on 
Thursday evening Professor Dr. E. Sérensen, 
the managing director of the M.A.N. Company, 
Augsburg, took as his subject “ Technical 
Science and Christianity.”” The meeting was 
very successful, and bore witness to the revival 
of industry and the growth of the V.D.I. in 
Germany. 


Engineering Exports to Canada 


Ar the invitation of the British Engineers’ 
Association, representatives of about thirty 
engineering trade associations met in London 
last week to consider a proposal for developing 
trade with Canada. Sir Harry Gilpin, who 
headed the recent United Kingdom Engineering 
Mission to Canada, was the principal speaker. 
He explained that the proposal was that appro- 
priate sections of the engineering industry should 
appoint skilled specialists to represent them in 
Canada for a period of at least two years. The 
men selected would not be salesmen, but would 
travel the country exploring possible openings, 
screening potential agents, discussing long- 
term needs of users, and summing up the chances 
of group selling organisations, and would report 
regularly to their sponsors, who would them- 
selves decide what action should be taken. 
The annual cost for each man, Sir Harry said, 
had been calculated at £6000, which sum would, 
he believed, cover salary, travelling expenses 
and the secretarial service of a headquarters 
office in Toronto. The representatives would, 
of course, work in collaboration with H.M. 
Trade Commissioners, but would not be under 
their control or direction. Sir Harry added 
that Government aid had been promised for 
the scheme in that where a section of the engi- 
neering industry itself raised a minimum of 25 
per cent of the cost, the Government would 
guarantee the balance required as a loan, only 
to be repaid by a levy of probably 1 per cent 
on the increased sales in Canada by a subscribing 
firm, during three years from the appointment 
of the representative. To make the plan equit- 
able, however, a ceiling levy might be set for 
some firms. The specialist’s reports, Sir Harry 
continued, would be sent to the trade associa- 
tion appointing him and would be forwarded, as 
written, to the subscribing members, but as 
the State was a party to the plan the Govern- 
ment had laid it down that a general summary 
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of what was being done should be furnished to 
all those in the section concerned. For receiving 
reports and for co-ordinating the work of the 
specialist representatives a small office would 
be required in Toronto, and it was thought 
that such an office could be run most econo- 
mically and efficiently under the egis of the 
Federation of British Industries. Negotiations 
for that to be arranged, Sir Harry stated, had 
already been started. 


Scientific and Technical Libraries 


THE twenty-fourth annual conference of 
Aslib was held at Ashorne Hill, Leamington 
Spa, during last week-end, and in the course of 
his Presidential Address on Saturday morning, 
Dr. Percy Dunsheath, M.I.E.E., directed atten- 
tion to two matters which he felt appeared to 
call for strong action. They were the inade- 
quacy of present-day reference library facilities 
in science and technology, and the need for the 
establishment of higher standards of training 
and qualification for the staffs employed in 
scientific and technological libraries. Dr. 
Dunsheath said that an intensively industrialised 
country like ours was more dependent than 
most countries on the dissemination among 
scientists and technologists of the basis of 
knowledge on which they could build, yet there 
were stocks of books in important libraries 
which were not readily available on account 
of lack of space, grants for new books were 
falling more and more into arrears, and the 
flood of new knowledge was more and more 
getting beyond the capacity of the underpaid, 
understaffed and underequipped librarian to 
cope with. The Patent Office Library, Dr. 
Dunsheath observed, which was the most 
useful technical library in London and the best 
for its purpose in the United Kingdom, was 
formerly kept open until 10 p.m., but to-day 
it was exasperatingly closed at 6 p.m., while 
the delays in binding, the absence of books 
from open shelves, the inadequacy of staff— 
mainly due to a cut in the budget—made a 
serious reader wonder sometimes whether we 
did really deserve to be a first-class nation, 
leading the world in science and technology. 
Much the same story, he said, might be told 
of the Science Library at South Kensington. 
The best investment that the Government 
could make for British prosperity at the present 
time, Dr. Dunsheath asserted, would be to 
provide a new Library of Science and Tech- 
nology in the centre of London, conceived on a 
grand scale, and using the practical experience 
and tradition of the Patent Office Library. 


Foundry Efficiency 


An advisory service, designed to further 
foundry efficiency, is being established jointly 
by the British Cast Iron Research Association 
and the Council of Ironfoundry Associations, 
with the co-operation of the Joint Iron Council. 
A team of suitably experienced men is shortly 
to be appointed, which can be called in by 
ironfounders who may be seeking to raise the 
operating efficiency of their foundries to the 
highest possible standards. This team, it is 
stated, will be available to visit any foundry 
by invitation, and will be ready to make con- 
fidential reports to managements on steps that 
are considered necessary to improve perform- 
ance, whether in relation to quality, output, 
cost, or the best use of manpower. The inten- 
tion of the British Cast Iron Research Associa- 
tion is that the team shall consist of an executive 
with experience in management and costing, 
an engineer for planning and mechanisation, a 
metallurgist, and possibly a specialist in working 
conditions. The advisory service, it should be 
explained, will supplement the efforts of mutual 
aid groups which have already been set up 
co-operatively by some employers’ associations 
in the ironfounding industry. As is well known, 
the Council of Ironfoundry Associations and the 
Joint Iron Council have in recent years assumed 
a considerable measure of responsibility for the 
evolution of the foundry industry on pro- 





gressive lines, and the establishment of this 
new advisory service is undoubtedly another 
practical step towards fulfilling the national 
need for higher productive efficiency. 


Stockholm-Goteborg Coaxial 
Telephone Cable 


THE putting into public service of the new 
high-frequency coaxial telephone cable between 
Stockholm and Norrkoping marks the end of an 
interesting British engineering development as 
well as the completion of a valuable post-war 
export order. This installation embodies the 
first modern coaxial cable to be laid on ‘the 
Continent constructed in accordance with the 
specification of the International Telephone 
Consultative Committee (C.C.I.F.), and joins 
the centres which were linked by the first long- 
distance repeatered telephone cable laid in 
Europe twenty-five years ago. It is interesting 
to recall that the two cables were manufac- 
tured and installed by the same organisation, 
Standard Telephones and Cables, Limited. The 
new cable contains two pairs of coaxial ‘‘ tubes,” 
each pair being capable of carrying up to 960 
telephone circuits. The cable runs from 
Stockholm, through Norrkoping, to Goteborg, 
a distance of nearly 300 miles. To economise 
in cable cost it is laid in a straight line across 
country, instead of following the line of a road 
or railway like the earlier cable. Several sub- 
marine sections are involved which cross inlets 
of the Baltic. The section of the cable between 
Stockholm and Norrkoping, which has just been 
put into service, can provide 180 new trunk 
circuits with the terminal equipment now 
installed. The terminal and repeater equipment 
is of British manufacture and has been installed 
and tested by the Swedish Telegraph Adminis- 
tration with the help of engineers from England. 
Amplifying repeater stations are spaced at 
approximately 6-mile intervals. There is one 
main attended repeater station at Vasterljing, 
approximately midway between Stockholm and 
Norrkoping, and fifteen auxiliary repeater 
stations which are unattended. 


Shortage of Water Supplies 


A CONSIDERABLE depletion of water supplies 
in many parts of the country has been produced 
by the recent spells of dry weather, and restric- 
tions are in force in many places to effect 
economy of consumption. A statement issued 
recently by the British Waterworks Association 
said that unless rain fell within six weeks the 
maintenance of the country’s supplies would be 
seriously threatened. The statement continued 
with an appeal to all users to reduce consump- 
tion as much as possible until the incidence of 
substantial rains. The areas which are most 
acutely affected by the shortage appear to be 
most of the eastern regions of England, and 
Devon and Cornwall. However, rainfall 
deficiencies over the past twelve months are 
well marked in most parts of the country except 
parts of the Midlands and Western Scotland. 
Supplies of water are being sent from Newcastle 
to relieve the acute shortages in the areas of 
Tynemouth and Seaton Valley, and the main 
reservoirs in Durham County are seriously 
depleted. An “absolute drought ’’ has been 
recorded in parts of Kent, Norfolk and Suffolk. 
The Metropolitan Water Board has announced 
that since the imposition of restrictions in 
July, there has been a total reduction in avail- 
able storage of 8684 million gallons, of which a 
reductioa of 1246 million gallons occurred during 
the week ending September 13th ; the available 
storage remaining at this date was 8649 million 
gallons. These reductions had occurred in spite 
of additional abstractions from the River 
Thames, totalling 5470 million gallons above 
the amount normally allowed. The minimum 
flow of the Thames normally permitted at 
Teddington Weir is 170 million gallons per day, 
but this amount has been reduced, so that a 
week ago a total natural daily flow of 188 million 
gallons was reduced to about 100 million gallons 
by abstractions for water supply. 
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Hydro-Electric Power Plants in 


Central France 


By Dipl.-Ing. C. CARTY 
No. V—({Continued from page 277, September 9th) 


AIGLE DaM 

0O* the many hydro-electric power plants 
connected with the River Dordogne which 
are now in service or in the course of con- 
struction, only two will be described in this 

article, namely, those at Aigle and Bort. 
Placed into service on October 15, 1945, the 
Aigle dam is of the “ gravity arch” type. It 
is situated within a narrow gorge of the 





Fic. 40—L’AIGLE DAM 


Dordogne, cut between sheer cliffs.* The 
granite rock of these cliffs is of extreme hard- 
ness and while quite impervious to infiltration, 
it is striated with quartzite veins which 
cannot be injected, as they are filled with 
mica. The access roads had to be blasted in 


reservoir available for power production is 
160,000,000 cubic metres and its level is fixed 
at 344m (1125-5ft a.D.) by the tail-race of 
the Maréges power station, which is some 16 
miles further upstream. The bridges of 
Nauzenac and Anault have disappeared 
beneath the reservoir. Between these two 
bridges there is an- 
other at Saint-Projet, 
which has been re- 
placed by a suspension 
bridge with a rein- 
forced concrete deck- 
ing, 656ft long and 
26ft 3in wide. A 
further reinforced con- 
crete bridge had to be 
provided at Vérnéjoux 
for the main road from 
Champagnac to Neuvic 
d’Ussel. 

Fig. 40 shows a 
general view of the 
dam and _ power 
station ; Figs. 41 and 
42 show a plan and 
elevation of the dam. 
The two flood over- 
flows will be noted, 
which, like those of 
Saint-Etienne-Can- 
talés, are arranged in 
a “ski-jump” on the 
downstream face of “<=—"*" 
the dam and over the roof of the power 
station. The water is projected 165ft down- 
stream from the foot of the station, in such a 
manner that the right and left bank overflow 
jets meet in mid-air before falling down into 
the river bed (Fig. 43). 

A period of more than four months was 
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Fic. 41—PLAN OF L’'AIGLE DAM 


the rock, and required also the boring of 
several tunnels. 

Curved in plan along a radius of 492ft, the 
dam has a maximum height of 312ft, a thick- 
ness of 155ft 10}in at the base and of 
16ft 4fin at the crest, which has a developed 
length of 951ft 6in. The capacity of the 
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spent on the study of this system of flood 
overflow by means of a scale model. The fan- 
like or ‘“ horse-tail”’ spread has been made 
possible by establishing a difference in level 
of nearly 10ft between the outer and inner 
edge of each overflow race. At the top the 
two races are controlled by four individually 
operated radial segment sluices, 39ft 4}in 
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wide by 36ft lin high, supplied by Schneider 
et Cie."® As the sluices are not a close fit on 
their seats, there is a slight leak from each 
which is collected and flows off as a thin 
rivulet. 

Four conduits, each of 15ft 5in diameter 
arranged in two groups of vertical pairs, are 
embedded in the dam.!® They are provided 
with inlet sluices on the upstream face of the 
dam and with butterfly valves at their down. 
stream ends. Two drainage conduits haye 
been provided through the dam and within 
the left bank ; there is a roller path shuice for 
both conduits on the upstream side, and g 
butterfly valve for each at the downstream 
side. 

The space available for the power station 


Fic. 42—SECTION THROUGH L’'AIGLE DAM 


is so limited that it was necessary to 
erect it on a semi-circular plan. The full 
power station equipment, when installed, will 
comprise four vertical shaft Francis turbines, 
each of 68,600 h.p., supplied by Schneider et 


Cie. under Kristinehamm licence®’, with 
60,000-kVA alternators at 12kV_ and 
187-5 rp.m. The first two alternators 


now in service were manufactured to the 
designs of Matériel Electrique Schneider- 
Westinghouse#4 and by the Forges et 
Ateliers de Constructions Electriques de 
Jeumont, respectively. As at Saint-Etienne- 
Cantalés, the alternators of the Aigle 
power station are supported by pentagonal 
concrete foundation blocks, each shaped 
as an open frustum of a cone. An aux- 
iliary set is also now in service. The 
5900 h.p. Francis turbine has a high-tensile 
brass runner and is supplied by an indepen- 
dent conduit. The manufacturers were 
Neyret-Beylier, of Grenoble, while the 6300 
7000-kVA alternator was supplied by the 
Cie. Electro-Mécanique.”* 

The auxiliary plant and services, together 
with the remainder of the electrical equip- 
ment, are all at the back of the station ; that 
is, adjacent to the downstream face of the 
dam. The alternator room is provided with 
one overhead travelling crane of 260 tonnes 
capacity and with another of 30 tonnes 
capacity, specially designed to operate over 
the semi-circular space of the room, while in 


_— 





183 L., Besnard: “ Le barrage et l’usine génératrice de 
VAigle, Revue générale de l’Electricité, Mai, 1946, t. IV 
pages 173-192. 


19 Atlas, loc. cit., Notice 81. 

20 Revue générale de l’Electricité, loc. cit. 
41 Revue générale de I’ Electricité, loc. cit. 
22 Revue générale de I’ Electricité, loc. cit. 
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Fic. 43—L’AIGLE RIGHT BANK SPILLWAY IN ACTION 


Norm. Level 542-0 
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Fic. 44—SECTION THROUGH BORT DAM 


Crest at 545-0 
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Fic. 45—PLAN OF BORT DAM 
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the maintenance and repair shop there is a 
20-tonne overhead crane. 

The 12kV tension of of the current supplied 
by the alternators is stepped up to 220kV by 
the four transformers in the transformer 
station erected on the right bank at 
the dam: crest level of 344m (1128-63 a.D.). 
The transformer racking-off shop is provided 
with a 100-tonne overhead travelling crane. 
From here the high-tension current is sent to 
the station at Breuil, whence it is dispatched, 
on the one hand, over a direct line to Paris 
(which is to be operated at 400,000V at some 
future date, being provided at present with 
two 220,000-V trays), and, on the other 
hand, over a line to La Mole. This station 
finally subdivides the output between several 
subsidiary lines, most of which lie in the Paris 
direction. 


Bort Dam 


The 470,000,000 cubic metres reservoir 
formed by the dam at Bort, immediately 
upstream from the small township of that 
name, will function as a compensating basin 
for the hydro-electric power stations of 
Maréges and Aigle, further downstream on 
the Dordogne. To the 300,000,000kWh 
annually obtained from such compensation 
by the stations downstream must be added 
the output of the power station at the foot of 
the Bort dam itself, giving a total of 
350,000,000 kWh per annum made available 
by the dam. . 

At the site of the dam, a fault inclined 
from up to downstream clearly defines the 
limits of the upper layers of gneiss from the 
mica slate rock which fills the valley bottom. 
Special safeguards have had to be taken in 
order to ensure that the dam should be well 
bedded in the gneiss. Thus, to reduce the 
unit bearing pressure the area of the dam base 
has been enlarged on both the up and down- 
stream sides, as will be seen from the cross- 
section, Fig. 44. 

The dam will be of the “ gravity arch ” 
type. It will rise to a height of 393ft above 
foundation level, while the developed length 
of the crest will be 1280ft, curved along a 
radius of 624ft. The volume of the excava- 
tions will be 236,000 cubic yards. The flood 
overflow will comprise two races arranged as 
“ski-jumps’”’ at their bottoms. While the 
two races will be laterally displaced towards 
the left bank at the top, their actual run will 
form an oblique angle with both the axis of 
the dam and of the river itself—Fig. 45— 
so as to coincide with the axis of the next 
downstream reach of the river, which forms 
a sudden bend immediately below the power 
station. Two 9ft 10in diameter conduits will 
be provided for draining the reservoir. 

To the many problems raised by the size of 
the dam and by the volume of the materials 
to be placed in situ for its construction must 
be added the extremely difficult one of main- 
taining uninterrupted day and night traffic 
on the line from Bort to Paris of all trains, 
including some made up from double-bogie 
express passenger stock. This line runs on an 
embankment alongside the right bank of the 
Dordogne and passes through the dam build- 
ing site. At present the tracks run within an 
artificial concrete gallery between the work- 
shops and the river bank. They then cross 
the excavations for the dam foundations on 
light bridge units, which allow easy lifting 
and relaying of the track in accordance with 
the rate of progress of the works—Fig. 46. 
At a later date a gallery will be left open in 
the body of the dam to allow the trains to 
run through, until the time when the reservoir 
is to be filled. The tracks will then be flooded 
for a distance of some 10 miles. Investiga- 
tions now being carried out will show 
whether it is possible to maintain existing 
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communications by some other route. One 
route under consideration would entail a 
detour of some 18 miles and necessitate the 
construction of several tunnels, one of which 
would be nearly 4 miles long. 

The 1,500,000 tonnes of aggregate to be 
used in the construction of the dam are being 
taken from a gravel pit excavated in an 
alluvial deposit at the confluence of the 
Dordogne and its tributary, the Rhue, below 
Bort. The excavation is carried out by means 
of seven cableway draglines, each of 1} cubic 
yards’ capacity and 820ft action radius. 
Screening and washing takes place at the 
gravel pit in a central plant, capable of hand- 
ling 400 tonnes per hour. From this plant the 
graded aggregate is carried by two aerial 
ropeways, each of 200 tonnes per hour 
capacity, over a distance of 2-2 miles to the 
silo of the concrete plant, which has a 
capacity of 9000 tonnes. 

Portland cement is delivered by rail on a 
siding adjacent to the artificial main line 
gallery previously described. The cement 
wagons are discharged by a pneumatic 
system at a rate of 40 tonnes per hour, and 
the cement is pumped by Fuller pumps which 
discharge into a steel silo of 4000 tonnes 
capacity. In addition to the 30,000 tonnes of 
Portland cement required, 120,000 tonnes of 
slag cement prepared on site will also be used. 
The granulated slag will be supplied from 
steel works in the North of France in full 
wagon loads to the railway station at Bort, 
where it will be discharged at a rate of 1000 
tonnes per day and transferred to a dump of 
25,000 tonnes. 

From this dump the slag will be transferred 
by means of an aerial cableway with an out- 

wut of 60 tonnes per hour to three crushers 
n the cement plant—Fig. 47—which each 
ave an output of 10 tonnes per hour. In 
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Fic. 46—SITEXOF BORT-LES-ORGUES DAM 


order to increase the reaction of hydration, 
the slag will be ground down by the wet pro- 
cess to a specific surface of 3200 square centi- 
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would have necessitated an excessive power 
consumption. 
The use of slag cement offers the additional 
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FiG 47—SLAG CEMENT AND CONCRETE MIXING PLANT AT BORT 


metres per gramme (see B.S. 12: 194). This 
method will save 30,000 tonnes of coal as com- 
pared with the use of standard Portland 
cement. The dry grinding of the latter at the 
cement works to the same degree of fineness 


advantages that the effects of contraction are 
much reduced and that there is a considerable 
reduction in the rise of temperature of the 
concrete mass, which only reaches 40 deg. Cent. 
(104 deg. Fah.), whereas with Portland 
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cement it would rise to 62 deg. Cent. (144 deg. 
Fah.). However, the concrete will be cooled 
by means of a system of tubes with cold 
water circulation. 

For the production of the concrete, in the 
plant shown in cross-sectional elevation in 
Fig. 47 there are two sets, each comprising 
three mixers, having an individual output of 
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supports secured in the body of the dam 
itself, the up and downstream faces of which 
will be constructed of staggered concrete 
blocks pre-cast on site. 

There will be two cableway cranes in 
service, each of 9 tonnes’ lifting power and 
1952ft span. On account of the considerable 
vertical and horizontal distances separating 
the control cabin on 
the left bank from the 
actual points of opera- 
tion of the cranes, the 
transmission of the in- 
structions for the 
cable-way cranes will 
be carried out by 
means of portable 
wireless transmission 
apparatus of the 
“Walkie-Talkie”’ type. 

As no d.c. motor 
is to be used and the 
motors provided on 
the overhead travelling 
cranes, the  telpher, 
&c., will be of a.c. 
type, this will avoid 
the necessity for con- 
verter sets and of all 


go) . the difficulties and 

Ly current losses connect- 
‘ My ed with their use. 

I Only two main 

transformer stations 

Mixing Station @ will be provided, one 
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A Loading at mixing station formation and 8000- 

B Transport by monorail and automatic transfer of skip to overhead cranes kVA output on the 

C Transport and lowering in skips and pouring of concrete from overhead actual dam site, and 
bridges ; ’ 

D Raising skip and returning to monorail another for 36-kV low 


Transporting empty skips to mixing station 
Washing out skips 
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FiG. 48—DIAGRAM OF CONCRETE TRANSPORTING SYSTEM AT BORT 


nearly 4 cubic yards of concrete. The aggre- 
gate is fed to these mixers after gauging 
together with slag cement slurry. 

The transport and the handling of the 
concrete on the dam site itself will be carried 
out by entirely new methods. Along both the 
up and downstream outer limits of the dam 
will be erected ten steel masts connected to 
each other by solidly counterbraced lattice 
girders. 'Two twin overhead travelling cranes 
will run on the upper chords of these lattice 
girders, while a telpher line with a closed- 
circuit track will run along the lower chord, as 
may be noted from the diagrammatic lay-out 
—Fig. 48. 

On this telpher line will run electric tractor 
vehicles hauling, on the downstream track, 
trailers carrying concrete bins of 3 cubic 
yards’ capacity. The tractors will stop at one 
or other of the two overhead cranes, which 
will take over the full concrete bins, the 
operation being semi-automatic. 

The overhead cranes will transport 
the conerete across the depth of the 
dam site and will lower the bins down to 
the concreting plots as well as raise 
the empty bins and transfer them to the 
electric tractor vehicles returning empty 
after completing the run of the left-bank loop 
of the telpher track. Before being refilled 
with concrete the empty bins will be washed 
by means of water under pressure. 

The plant described above will permit 
concreting until the 500-m level (1640-5ft 
a.D.) is reached, which is that of the first fill 
of the reservoir. As the maximum reservoir 
level is fixed at 542-50m (1780ft a.D.), it will 
be necessary to continue the concreting up 
to this level. This may be done either by 
means of cableway cranes (as described 
below) or by taking the telpher equipment 
up to this level by means of cantilevers or 





tension and 2500kVA 
for the gravel pit. 

Large covered work- 
shops have been pro- 
vided alongside the railway (Fig. 46) for carry- 
ing out maintenance work and for the pre- 
paration of shuttering and reinforcement. 

The future equipment of the Bort power 
station has the particular feature that in 
addition to the two main vertical shaft turbo- 
alternator sets of 128,000 h.p. (i-e., 100,000 
kVA), there will be a 35,000-kVA counter- 
pressure set operated with a supply from the 
Rhue stream. The turbines of the main sets 
will be supplied through conduits of 17ft 
diameter and will operate under a maximum 
head of 377ft 3in. 

The Rhue River, the waters of which are 
already used in the Coindre power station of 
the French National Railways, is a left-bank 
tributary of the Dodogne. A dam of “ thin 
arch”? type at Vaussaire, 82ft high and 
13ft 1}in thick at the base, will retain the 
waters issuing from the tail-race of the above 
power station. A conduit, consisting of a 
tunnel 7} miles in length, followed by a 
siphon across a valley, will bring the water 
to a combined surge and valve chamber imme- 
diately above the left-bank abutment of the 
dam. The sluices inside the valve chamber 
will provide either a flow direct into the main 
reservoir behind the dam or to the counter- 
pressure turbine. This turbine will therefore 
operate under the difference in pressure 
between the level of Vaussaire—that is, 
560m (1837-3ft a.D.)—and the level of the 
Bort reservoir, which will vary between 
542-5m and 485m (1780ft and 1591ft a.D.). 

The operation of the various arrangements 
for Bort described above, as well as that of 
the flood overflows of the “ ski-jump ” type, 
will be the subject of exhaustive studies, on a 
model to the scale of one-fortieth, i.e., 
slightly larger than the model used for Aigle. 

The main contractors for the Bort dam 
and other works are the Entreprises Métro- 
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politaines et Coloniales, Anciens Ets. Léon 
Dubois. 
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Literature 
Management, Planning and Control. By 
Billy E. Goetz. London: McGraw-Hill 


Publishing Company, Ltd. Price 22s. 6d. 
If the reader looks for a treatise on the 
different branches of management, their 
functions, such as ratefixing, progress and 
the like, he will be disappointed ; if he looks 
for an introduction into cost accounting 
methods he will certainly be disappointed ; 
but if he is prepared to learn that the average 
approach to management planning is wrong 
and to receive advice as to how to improve 
matters, he will find much of interest. In 
the words of the author, ‘‘ traditional cost 
data tend to be irrelevant and mischievous,” 
and he shows us how cost accounting should 
be changed to produce data of greater value 
to management. We fully agree that cost 
accounting should be the handmaid of the 
management and that the keeping of records 
should be with a view to solving manage- 
ment problems. 

To the British engineer some of the terms 
used will be unfamiliar, but it will be an 
easy matter to appreciate what is implied 
by real costs, historical costs (or original 
costs), exchange costs and sunk costs. We 
are told that the “ objective of manage- 
ment is the maximisation of the ratio of 
output to intake.’’ The book is well arranged 
and each chapter begins by setting out the 
purpose of the chapter, which is a practice 
that might be adopted more regularly. 

There are twelve chapters dealing in order 
with the nature and scope of the problem, 
the objectives of managerial accounting, 
planning problems, standards, cost recording 
as a basis for management, pecuniary 
records, managerial planning and managerial 
control. There is a fairly comprehensive 
bibliography at the end of the book, but we 
notice it does not include any of the British 
books that have much in them that might 
be interesting and indeed useful to American 
engineers. Reading this book makes one 
realise the impossibility of arriving at exact 
costs, but it does show the importance of 
getting as near the truth as is possible, and 
always with a view to helping the manager in 
his work, particularly as his problems be- 
come more intricate day by day. But the 
only way to get much from this interesting 
work is to be prepared to abandon many 
of the opinions formerly held. A conscien- 
tious manager, having read this book, should 
certainly know what to expect from his cost 
accountant and be able to tell him exactly 
what is required. 
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Engineering and Marine Exhibition 


No. IV—(Continued from page 273, Sept. 9th.) 


‘iy Engineering and Marine Exhibition 
at Olympia closed last Saturday, Septem- 
ber 10th. In the following pages we continue 
our description of some of the plant and 
equipment exhibited. 


DEWRANCE AND Co., Ltp. 


Fittings for high-pressure steam installations 
formed the principal exhibits of Dewrance 
and Co., Ltd., of Great Dover Street, London, 
S.E.1, and a special feature was made of the 
weight-saving parallel slide valve which has 
a pressure-held cover and has been designed 





Fic. 37—SLIDE VALVE—DEWRANCE 


for installation by butt welding into a pipe- 
line. : 

These slide valves, one of which is illus- 
trated in Fig. 37, are made in a range of 
sizes from 34in to 12in for pressure ranges 
up to 1400 lb per square inch at 1022 deg. 
Fah. In the valve shown access to the 
internal components is obtained through a 
port on the underside of the body. This port 
is closed by a simple cover which is sealed in 
position by the internal working pressure 
in the valve. The venturi form developed 
in the bore of the valve makes possible the 
use of relatively small internal components 
and a proportionate reduction in the size of 
the operating gear and the effort required at 
the handwheel to effect opening and closing. 
These valves are stated to weigh 60 per cent 
less than equivalent units having flanges and 
standard cover joints. 

On the larger sizes of valve a com- 
bined by-pass and relief valve is fitted. This 
fitting not only serves as a by-pass, but auto- 
matically prevents the accumulation of 
excess pressure in the centre chamber of 
the main valve, due to re-evaporation of 
condensate, and removes difficulty in opera- 





tion caused by such pressure between the 
main valve discs. 

The “ Dewrance-Yarway ”’ impulse steam 
trap was demonstrated under working condi- 
tions. This steam trap is made in five sizes 
from 4in to 2in, and for pressures up to 400 Ib 
per square inch. It operates on the principle 
that hot water under pressure tends to flash 
into vapour when its pressure is reduced. 
The operation of the trap can be readily 
followed with reference to the illustration 
Fig. 38. The flashing action of the hot 
water is used to govern the movement of the 
valve A by causing changes in pressure in 
the control chamber B above the valve- 
control disc C. Changes of pressure occur 
with the change of temperature of the con- 
densate entering the trap. The valve A 
moves up and down in the cylinder D and 
closes on the seat Z. In operation the line 
pressure at the trap inlet forces the dise C 
upwards to lift the valve, the pressure in 
the control chamber exerts a downward force 
to close the valve. When the valve is open 
the main portion of the condensate dis- 
charges freely through the seat ZH. A small 
portion, known as the control flow, is allowed 
to by-pass continuously through the control 
chamber B into the outlet side of the trap. 
The control flow condensate enters the 
chamber through an annular space round the 
valve A and discharges through a hole bored 
through the centre of the valve. 

In operation, when a steam system is 
heating up, and the condensate has not 
reached a high temperature, the control 
flow through the centre of the valve A does 
not change volume; the discharge through 
the orifice reduces pressure in the chamber D 
and the valve A opens to discharge air and 
condensate. With the increasing tempera- 
ture in the system the temperature of the 
condensate approaches that of the steam, 
and the control flow of condensate into the 
chamber D begins to flash into vapour as a 


> 





FiG. 38—STEAM TRAP—DEWRANCE 


result of reduced pressure. This vapour 


increases the volume of the control flow and 
the pressure in the chamber builds up to 
close the valve and stop the main flow of 
hot condensate except for the small amount 
which flows through the central orifice of the 
valve. 

The characteristic 


discharge of these 
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steam traps varies with the condensate 
load. With a small amount of condensate 
the discharge is smooth and continuous 
through the bore of the main valve, which 
does not lift. With a medium condensate 
load discharge is intermittent, the main 
valve opening and closing at intervals with 
a light discharge between intervals. With 4 
heavy condensate load the valve is fully open 
and the discharge is heavy and continuous, 


Quasi-Aro, Lrp. 


A recent addition to the welding plant 
manufactured by the Quasi-Are Company, 
Ltd., Bilston, Staffs, is a light-weight 
portable arc-welding set (known as 'Type 
ACP 170), embodying an air-cooled trans. 
former. This exhibit is illustrated in Fig, 
39. The ACP 170 set is a compact equip. 
ment measuring approximately 13in by 
13in by 28in high and has been designed for 





Fic. 39—ACP 170 ARC WELDING SET 
—QUAS!I - ARC 


sheet metal welding for garage and small 
workshop repairs. 

Essentially the set comprises a 50 ¢/s 
step-down transformer and a regulator to 
vary the welding current from 15 to 170A, 
as required by electrodes ranging from 16 
to 8 s.w.g. Tappings for mains supply volt- 
ages between 200 and 450V are taken from 
the transformer, which is intended for con- 
nection across a single-phase supply or two 
lines of a three-phase supply. Current 
regulation is simply and quickly effected by 
two selector switches operating on two out- 
put ranges and providing a total of thirty- 
two current settings. Brief particulars of 
the performance of this set are tabulated 
herewith : 

ACP 170 Arc Welding Set 
Welding current range ere rr 


Range of electrode sizes «eee eee |= 8 Bg. 
MP WORD 66 555 eee anes cee svn) BON 


Maximum output i eee 13-6kVA 
Maximum primary current at 200V ... 70A 
Maximum primary currentat450V 30A 


The values of primary current given in the 
accompanying table are at an uncorrected 
power factor of 0-31. When power factor 
improvement is desired a capacitor of 4kVA 
is recommended as being sufficient to improve 
the power factor to approximately 0:6 
lagging at an average welding load of 90A. 
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With such a condenser connected the primary 
current is reduced to 50A at 200V and 22A 
at 450V. 

Other welding plant exhibited on the same 
stand included a modernised version of the 
company’s type ‘‘ ACP 300” portable set. 
This equipment is provided with two open- 
circuit voltages—80V and 100V—either of 
which can be selected at will. An improved 
system of regulation is embodied in the 
equipment and the welding current range is 
290A to 300A. Other detail improvements 
include the fitting of an indicator light, tow 
par, lifting lugs, cable-storage drum, tool 
locker, and larger wheels with rubber tyres. 

Among the electrodes exhibited and demon- 
strated were a new electrode for welding 
pressure vessels; ‘‘ Alumoid’’ No. 2 elec- 
trodes for welding aluminium and its alloys ; 
a comprehensive range of ‘‘ Chromoid ” 
electrodes for stainless steels, and the 
improved “ Mirroid ’’ electrode for welding 
Monel metal. 


3 METROPOLITAN-VICKERS ELECTRICAL 
Company, Lrp. 


“Seascan”’ radar equipment, demonstrated 
inits up-to-date form, was one of the interest- 
ing exhibits shown by the Metropolitan- 
Vickers Electrical Company, Ltd., Trafford 
Park, Manchester. 

A “Seascan”’ installation comprises a 
transmitter-modulator box which consists 
of the magnetron unit giving a wavelength 
of 3em; @ scanner unit designed to with- 
stand all clintatic conditions; a motor- 
alternator unit to generate the special 
repetition frequency, and the main display 
unit or console from which the whole equip- 
ment is controlled. Our illustrations (Figs. 
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FiG. 40-SCANNER OF ‘*SEASCAN’’ RADAR 
—METROPOLITAN -,VICKERS 


40 and 41) show the scanner unit and the 
console respectively, as installed on the 
“ Port Auckland.” 

The main display, indicating the plan 
position of the ship in relation to other ships 
and objects in the vicinity, is presented on a 
Yin cathode-ray tube. Four ranges can be 
provided by the equipment—50 yards to 
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1 mile, 1 mile to 3 miles, 3 miles to 9 miles, 
and 9 miles to 27 miles. 

An auxiliary display unit can be provided, 
to allow the display to be seen in another 
part of the ship. The ranges are infinitely 
variable between 0 and 27 miles. A chart 
“comparascope”’ can be fitted over the 
screen of the auxiliary display unit, whereby 
the image is projected on to the chart which 
may help to identify objects appearing on 
the display. 

Compared with the original console, the 
present form of console as illustrated in 





Fic. 41—CONSOLE OF ‘‘SEASCAN’’ RADAR 
—METROPOLITAN - VICKERS 


Fig. 41 is of reduced height. Another 
change is that the upper panel incorporating 
the display is inclined at a convenient angle 
for viewing. The controls are simplified and 
concentrated on the display panel. Imme- 
diately above the display screen is a small 
lighted window in which the range is indi- 
cated on a new design of range marker. The 
top of the console is hinged and the side 
panels can be removed in a few minutes, 
giving easy access to all sides of the equip- 
ment for servicing. 

As indicated in Fig. 40, the complete 
scanner system, including the reflector and 
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flare, is totally enclosed. A thick Perspex 
dome covers the reflector and is clamped to 
the upper portion of a conical metal casing 
which houses the transmitter unit. The 
scanner system is dried by a silica gel breather 
and. de-iced by a thermostatically controlled 
he cer inside the dome. 

A comprehensive display of welding equip- 
ment on the same stand included a demon- 
stration of automatic control of deposition 
of weld metal. For this demonstration a 
short gantry had been erected and equipped 
with a rail track for a standard travelling 
carriage, which was complete with automatic 
welding head, operator’s control panel and 
reel of coiled electrode. 

Electronic control is employed to regulate 
the feed of the electrode to suit variations 
in the arc length, and the closeness of the 
control makes possible the use of a short 
arc, a high rate of deposition of weld metal, 
and thus a high welding speed. 

The control circuit and its action are 
briefly as follows :—The arc voltage is opposed 
to a voltage established by a potentiometer 
and applied to the grids of a “ balance 
valve ” in the electronic control unit. Varia- 
tions in arc length thus regulate the current 
in the anode circuit of the valve. The anode 
current passes to phase-shift transductors, 
which translate strength of incoming signals 
into outgoing phase-angle displacement. The 
circuit is then continued to the grids of two 
thyratron valves in the electrode feed motor 
armature circuit. The’ duration of each 
“ firing’ cycle, which is the rate of power 
passing, is proportional to the phase differ- 
ence between “plate’’ and “grid.” The 
grid phase angle is a function of the arc 
voltage and the electrode feed motor there- 
fore feeds faster into a lengthening arc and 
more slowly into a shortening arc. 

Another exhibit demonstrated high-speed 
fusion welding of strip metal. The well- 
known atomic hydrogen welding principle— 
the transfer of the energy produced in an 
are between tungsten electrodes by atomisa- 
tion of molecular hydrogen—was used in a 
twin-head machine with automatic control. 
The fast welding speed obtained by the 
double set of electrodes does not detract 
from the quality of finish associated with the 
atomic hydrogen process. 


TUFNOL, LTD. 


The strength of ‘‘ Tufnol ” combined with 
its lightness, machinability and high degree 
of resistance to attack by water, steam, mild 
acid solutions, &c., makes it particularly 
suitable for a wide range of applications,jas 
could be seen from the large selection of 
components displayed on the stand of Tufnol, 
Ltd., Perry Bar, Birmingham. 

A few of the many types of gears made in 





Fic. 42—**; TUFNOL *’ GEARS—TUFNOL@ i 
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this material as shown in Fig. 42. These 
gears are used in a variety of mechanisms 
from small clock and meter movements up 
to large industrial drives. A pair of elliptic 
and eccentric gears shown are used for 
the drive of the cutting knife on a paper bag 
making machine. The shape of the gears 
produces a snatching effect on the knife, a 
class of work calling for the use of a material 
in which lightness is combined with strength 
and long life. 

Amongst the bearings displayed were those 
of very small dimensions for instruments, 
larger stern tube bearings for motor boats 
and heavy water lubricated bearings for steel 
rolling mills. 

The marine components displayed included 
pulley blocks, cleats, rudder bearings, shroud 
rollers and a snubbing winch made entirely 
from “ Tufnol,” except for the metal pawl 
pins. 

NEGRETTI AND ZAMBRA, LTD. 


The representative selection of industrial 
instruments exhibited by Negretti and 
Zambra, Ltd., 122, Regent Street, London, 
W.1, included an interesting new air-operated 
proportional controller mechanism. This 
mechanism, which employs a balanced air- 
leak valve, to vary control line pressure as 
called for by the measuring or sensitive 


Proportional 
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EK Fic. 43—DIAGRAM OF PROPORTIONAL CONTROLLER ~ MECHANISM 


.—-NEGRETTI 


element, was shown by means of amodel, from 
which its principle of operation could clearly 
be seen. It has a proportional band, which is 
infinitely adjustable between 1 per cent and 
20 per cent of the range covered by the 
measuring system. 

We reproduce in Fig. 43 a diagram 
showing the operation of the controller 
mechanism. When the pointers of the 
“desired value index” # and the “ actual 
value index’ F agree at any value on the 
reader chart or indicator scale, the centres C 
and D and the centres A and B of the mech- 
anism coincide. In this position the spring- 
loaded valve lever G depresses the air leak 
valve H a sufficient amount to transmit half 
the full control line pressure. Also, when A 
coincides with B any rotation of the pro- 
portional: band index J will not cause a 
movement of the air-leak valve and no change 
is imparted to the control line pressure. 
When the proportional band index is moved 
towards the 20 per cent graduation on the 
scale the pivot K is moved proportionately. 
In such case the leakage will transmit a 
smaller movement to the air-leak valve for a 
given departure of the “ actual value index ” 








Control Line 
———— > 
Pressure 


G Valve Lever 
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from the ‘“ desired value index,” and the 
action of the valve at the end of the control 
line will be damped. 

With this mechanism, it is stated, a pro- 
portional band setting which gives the best 
control can be found experimentally and this 
setting will apply to similar controllers or 
identical equipment to facilitate the initial 
starting-up of subsequent plants. 


Davin Brown AnD Sons (HUDDERS- 
FIELD), Lrp. 


A prominent exhibit shown on _ the 
stand of David Brown and Sons (Hudders- 
field), Ltd., was an oil-controlled marine 
reverse and reduction gearbox which 
was coupled to a propeller and shown in 
operation. 

This gearbox, illustrated in Fig. 44, was 
described in some detail in our issue of May 7, 
1948. It is designed for use on tugs, trawlers, 
coasters and high-speed craft, and transmits 
510 h.p. at 600 r.p.m. input and 300 r.p.m. 
output. The unit comprises two constant- 
mesh gear trains, of which the astern train 
incorporates an idler 
gear. Hydraulically 
operated multi-groove 
clutches in the gearbox 
are operated through a 
three-position control 
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lever, which gives ahead, neutral and astern 
motions of the propeller. 

At the bottom of the unit there are two 
oil pumps, which are driven from the astern 
gear wheel. These pumps, in addition to 
raising oil to lubricate the gears and bearings, 
supply the oil under pressure for operating 
the clutches. Although both pumps run 
continuously only one is on load at a time, 
the other acting as a standby. An external 
lever is provided to permit changing over 
from one pump to the other. 

The gearbox controls are contained in a 
housing on the side of the unit, which also 
accommodates an oil strainer and a pressure- 
adjusting valve. The rotary pattern control 
valve has four outlet ports, one port being 
connected to each clutch engaging and dis- 
engaging cylinder. A stop on the valve 
prevents its being turned to engage both 
gear trains simultaneously. Oil is carried 
to the various parts of the gearcase through 
internal channels, and the only external pipe 
is one which carries the oil to a heat exchanger 
and back to the case. 

The 4ft stainless steel propeller driven by 
the gearbox was made by the David Brown 
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Foundries Company, which also exhibited on 
the stand a large steel slush pump casting 
and a turbine case. Other companies in the 
David Brown group contributed typical 
products, which included rolling mill »iniong 
reduction gearboxes, gears of all kinds, gear. 
cutting tools, &c. 


SHELL-MEX AND B.P., Lrp. 


One of the stands of particular interes 
was that of Shell-Mex and B.P., Ltd., where 
a complete engine test cell for the testing of 
fuels and lubricants in internal combustion 
engines had been installed. The company 
points out that the processes of combustion 
and lubrication in internal combustion engines 
are so complex that the service performance 
of any given fuel or lubricant cannot be 
predicted by chemical and physical laboratory 
tests alone and actual engine tests have to 
be carried out on a test bench under controlled 
conditions, and with suitable arrangements 
to overcome the complications due to, first, 
the juxtaposition of the lubricating and com. 
bustion zones, and secondly, the variety of 





FiG. 44—MARINE REVERSE AND REDUCTION ~ GEARBOX 
i—-DAVID :BROWN 


engine types and designs in use. For such 
tests both proprietary engines and specially 
designed laboratory engines are used. 

The engine shown at Olympia was the newly 
standardised British test unit built to the 
Institute of Petroleum specification by 
Ricardo and Co. (Engineers, 1927), Ltd., of 
Shoreham. It had been installed in a sound- 
proof chamber and spectators sitting in a 
small theatre built on the stand could see the 
engine running through a window in a panel 
on which the controlling and _ recording 
instruments were mounted. An impression 
of this panel and the view it gives of the engine 
can be obtained from the photograph repro- 
duced in Fig. 45. 

The test engine, which was described in 
detail in Tae ENGINEER of September 2nd, 
has interchangeable cylinders and cylinder 
heads, and practically any proprietary 
cylinder block or head can be fitted for either 
compression ignition or spark ignition. The 
unit can be operated either on the two- 
stroke or four-stroke cycles with cylinders 
up to 4-75in bore and 6in stroke. The crank- 
case is of simple design and the crankshaft 
assembly in the form of a “ barrel” can be 
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readily withdrawn complete with the bearing 
housing. ‘The piston can be removed in 
less than four minutes for inspection after 
test. Large crankcase doors are provided 
and the interior of the crankcase is free from 
webs or sharp corners to facilitate rapid and 
complete drainage and cleaning out of the 
interior. Where required, the cylinder head 
and the crankshaft barrel cooling systems 
can be separated to enable barrel tempera- 
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KELVIN AND HuGHES (INDUSTRIAL), 
Lrp. 

A recent development of the Hughes 
supersonic flaw detector extends the use of 
this instrument to the non-destructive testing 
of butt welds. The principles involved 
demonstrated on the stand of Kelvin and 
Hughes (Industrial), Ltd., 2, Caxton Street, 
London, S.W.1. 

For butt weld testing the flaw detector is 





Fic. 45—STANDARD TEST ENGINE AND CONTROL PANEL—SHELL - MEX 


tures to be run up to 190 deg. Cent. while 
maintaining safe head temperatures. Lubri- 
cation of the timing gears can be entirely 
separate from that of the crankcase, and an 
independent oil supply can be provided 
via the crankshaft and  connecting-rod 
for cooling the piston and controlling piston 
temperatures. 

A running speed of up to 2500 r.p.m. is 
possible with the engine, and maximum 
bm.e.p. (in the four-stroke version) is 
300 1b per square inch. In order to give 
flexibility the engine has no integral auxiliary 
equipment such as water and oil pumps, 
these units being separate and under the 
control of the operator. 

The instruments mounted on the control 
panel include a time-interval meter for 
determining specific fuel consumption; a 
revolution counter ; a fuel pressure gauge ; 
a circulating water pressure gauge ; thermo- 
meters and recorders for the “ in ” and “ out” 
circulating water temperatures, and for the 
‘in” and “‘ out’ lubricating oil tempera- 
tures ; an electrical tachometer ; a lubricat- 
ing oil pressure gauge ; exhaust temperature 
and testing cell air temperature recorders, &c. 

A Heenan and Froude dynamometer 
can be remotely controlled under either 
governed or ungoverned conditions. Once 
the load has been adjusted it is main- 
tained at that setting by an electronic load 
regulator, which incorporates safety devices 
to stop the engine automatically if safe 
limits are exceeded. 


A cathode-ray oscilloscope used for 


studying the high-speed cyclic phenomena 
embodies two tubes and enables up to four 
variables to be displayed simultaneously on 
the same co-ordinate base. 


used in conjunction with special probes, 
which are so designed that the supersonic 
waves enter the material under test at a 
more acute angle than has been possible 
hitherto. The two probes are placed on the 
surface a few inches from the line of the weld 
which runs parallel to the horizontal edge of 
the photograph reproduced in Fig. 46. A 





FiG. 46—SUPERSONIC PROBES FOR BUTT 
WELD TESTING—KELVIN 


beam of supersonic waves in the form of short 
pulses is directed at a shallow angle (about 
20 deg. to the surface) towards the weld 
seam. If the seam is perfectly sound, 
propagation is uninterrupted and _ the 
beam passes beyond the weld. If there is 
a flaw in the weld, however, a portion of the 
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energy is reflected from the flaw and returns 
to the receiver probe. Any such received 
“echo” is amplified and displayed on a 
cathode-ray tube, as indicated in Fig. 47, 
which shows lack of penetration in a lin 
thick butt weld. 

Flaw detection of this sort requires the 
use of a sensitive and highly directional 
supersonic beam, and this condition was 
achieved by designing a Perspex probe 
generating transverse waves. Since trans- 
verse waves are propagated at half the 
velocity of the longitudinal waves normally 
used in supersonic flaw detection, the wave- 
length is halved and the beam has the desired 
directional characteristics. 

In practical testing the probes are placed 
on the “ as-rolled”’ plates after the surface 
has been smeared with ordinary machine oil. 
The distance between the probes and the 
seam is readily calculable when the beam 
angle and thickness are known, and the weld 
is scanned by moving the two probes simul- 
taneously along a line parallel to the seam. 

A standard weld, known to be of normal 
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Fic. 47—LACK OF PENETRATION IN BUTT 
WELD—KELVIN 


commercial quality, is used to set the fre- 
quency and amplifier gain, and the result 
provides a rapid method of assessing weld 
quality in production. Where the presence 
of cracks of random orientation is suspected 
the weld should be scanned from both sides, 
using the simple technique described above. 

By scanning with the probes closer to the 
weld more detailed information can be 
obtained about any flaws detected by the 
standard procedure. It is claimed that this 
“close-up” technique can be used to dis- 
criminate between single gross flaws and 
widespread porosity besides allowing approxi- 
mate measurement of flaw depth. 


(To be continued) 


> ——_ 


CorREcTION.—In the description of the ‘‘ Oza- 
master ” plan copying machine, made by the Ozalid 
Company, Ltd., which appeared on page iii of the 
Supplement on the Engineering and Marine Exhibi- 
tion, which accompanied the issue of September 
2nd, we inadvertently stated that the printing and 
developing speed of the machine could be varied 
from 8in to 30in per minute. The speed should have 
been given as from Oin to 30in. per minute. 


PRESTRESSED CONCRETE DisPLay.—On Monday, 
September 5th, an exhibition of prestressed con- 
crete, organised by the Ministry of Works, was 
opened at the Scottish Building Centre, 425, 
Sauchiehall Street, Glasgow. The exhibition, which 
will remain open for about three months, presents 
@ comprehensive review of the applications of this 
type of construction. It has special interest for 
Scottish engineers and architects, because the first 
multi-storey building of prestressed design to be 
constructed in Britain is in process of erection in 
Scotland. It is a three-storey structure designed and 
built by the Ministry of Works for His Majesty’s 
Stationery Office at Sighthill, Edinburgh. 
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N Friday, September 2nd, the morning 

in Section G (Engineering) was devoted 
to a discussion on ground subsidence, and 
four papers were presented. 

Mr. E. L. J. Potts, dealing with “‘ Under- 
ground and Surface Strata Movements in 
Mining Areas,” said that the original con- 
ception as to the occurrence of subsidence 
was the obvious one that the strata subsided 
vertically above the excavation. In 1825 
the first scientific study of subsidence was 
carried out by Belgian engineers, and since 
then a considerable volume of research and 
investigation, with underground observa- 
tions on the formation of fractures had pro- 
vided a sound basis on which to indicate the 
type of fracture likely to be induced when coal 
was extracted. 

A brief review was given of the various 
developments which have followed due to a 
considerable extent to work by British investi- 
gators and the establishment of the general 
principle of “‘ draw ”’ over workings and also 
the angle of break. Continental research on 
the dimensions of the angle of draw and the 
angle of break was confirmed by the experi- 
ence in this country that the dimensions of 
these angles were not uniform and varied 
greatly with the type and characteristics of 
the strata, being steep in strong measures 
and flat in sands and gravels. Continental 
investigations, too, had resulted in proving 
a mechanism of approach whereby the under- 
ground development resulted in the minimum 
amount of damage to the surface. For 
instance, in the Dutch State Mines the 
system and phasing of extraction of coal 
adopted in each seam within a particular 
area was chosen, as far as possible, so that 
the operation of faces in each seam produced 
&@ minimum resultant stress at the surface 
near the property to be protected. The 
stress curve at the surface, expressed in 
terms of strain, was reduced by the counter- 
acting effect of the tensional and com- 
pressive stress produced by working adjacent 
faces. 

It was clear, said Mr. Potts, that the satis- 
factory operation of such principles, which 
had been tested frequently in practice on the 
Continent, required a wealth of information 
on the magnitude of tne stresses produced 
at the surface in relation to (1) the depth, 
thickness and gradient of the seam to be 
worked ; (2) the design and development 
of mine workings, in particular the length of 
the working faces and their rate of advance ; 
(3) the effects of caving or packing of the faces; 
(4) the character of the intervening strata and 
the influence of geological conditions on 
the extent of subsidence and surface damage 
effects, and (5) the design of surface struc- 
tures in mining areas and the maximum 
stresses which can be allowed to act upon 
them. He dealt with each of these in some 
detail. He also spoke of the importance of 
precise information on the geological con- 
ditions and in relation to our existing know- 
ledge of surface movements and strata con- 
trol underground, said that whilst we in 
this country had not wholly neglected it, it 
had not received the attention it should have 
done. 

The design of surface structures in mining 
areas became of paramount importance if it 
was realised that there must be some 
responsibility on the surface engineer to 
provide a structure in certain areas which 
was of a different character to structures 


in areas where there was no risk of vertical 
and lateral surface movements. The German 
and Dutch engineers had studied this question 
closely and a code of practice had been pub- 
lished for the use of architects, structural 
and civil engineers on the design of buildings 
in mining areas. 

Dr. T. Robertson (Geological Survey of 
Great Britain) dealt in detail with the 
geological aspects of mining subsidence and 
their relationship to town planning in County 
Durham and said that whilst the principal 
effects of subsidence which had to be taken 
into account by the planner in this country 
where those associated with the extraction 
of coal, salt, water, ironstone, limestone, fire- 
clay and oil shale, that due to coal was by far 
the more important in North-East England. 
He mentioned two new town sites which 
are being developed in County Durham. One 
is just north of Durham and is called Newton 
Aycliffe. It will provide for the population 
of a trading estate. The other, just south 
of Easington, is called Peterlee, and will 
deal primarily with the population problems 
of a coalfield which not only underlies the 
whole landward area from Castle Eden 
northwards, but extends for some miles 
under the sea. Those sites, he said, repre- 
sented extreme opposites from the subsidence 
point of view. In the first instance, sub- 
sidence was such a remote possibility that 
its occurrence could be ignored. Peterlee, 
on the other hand, was a serious problem. 
In some of the area the chief seams of eco- 
nomic importance had been worked and full 
settlement had probably taken place. In 
other parts of the area one or more of the 
chief seams had yet to be extracted, and 
time would be required for settlement after 
they had been worked. 

Dr. J. Charlesworth (King’s College, New- 
castle-on-Tyne) said that the law on the 
subject was in a somewhat tangled state 
owing to the fact that the interests of the 
surface owner and of the mineral owner were 
in direct conflict. The law started by giving 
preference to the surface owner. It could 
not now, even if it ever could, give preference 
to the mineral owner because that would 
make the building of towns and the construc- 
tion of essential works impossible. 

The final paper in the series was by Mr. 
George Raw. He said that Continental 
mining engineers in recent years had sur- 
passed British engineers in observation and 
study of the actual subsidence on the surface, 
relating it with meticulous care to coal- 
mining operations below ground. {n the 
meantime, however, British mining engineers 
were focussing their attention on the mining 
stresses produced below ground in the vicinity 
of the actual mining operations, and, in so 
doing, developed the modern pressure-arch 
theory. It might be said, therefore, that the 
Continental engineers worked downwards in 
their investigations, and the British upwards. 
The findings were complementary and 
resulted in a more precise appraisal of the 
mining subsidence complex than was pre- 
viously available to mining engineers. 

Dr. Charlesworth had pointed out that the 
Mines (Working Facilities and Support) Act 
1923, had apparently accepted the principle 
that it was in the national interest that coal 
should be worked even though it might 
result in interfering with the right of the 
owner of the surface to enjoy his land undis- 
turbed. Further, the Committee on Mining 
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Subsidence, in its recent report, a ‘cepted 
this principle, subject to compensation fop 
damage to the surface. If erections 1..ust be 
built on ground overlying economic ¢ogl 
reserves, they ought to be designed within 
the limits of admissible cost so as ‘.) with. 


stand subsidence movement and _ s resses 
To accomplish such design architec:s and 
structural engineers ought to be pro. 
vided by mining engineers with {:recastg 
of the subsidence to which the buildi zs are 
to be required to accommodate the» selves. 
Comprehensive and systematic records of 
subsidence were essential to each British 
coalfield, and the angles of draw shiuld be 
recorded under all the varying con litions, 
The results of those investigations o1cht to 
be made freely available to the public t|irough 
the usual channels of the scientific bodies, 
which had acted so successfully as the clearing 
houses of such information in the past. 


DIscussION 


Mr. A. R. Thomlinson (Chief Minerals and 
Estates Adviser, National Coal Board) said 
that relatively the subsidence conditions 
in the Durham and Northumberland coal. 
fields were less troublesome than in any other 
coalfield in the British Isles. He gathered 
that Dr. Robertson was not very happy 
about the new town at Peterlee, but however 
unhappy Dr. Robertson might be the National 
Coal Board was a great deal more unhappy 
because this scheme involved the sterilisation 
of 2} million tons of coal, much of which was 
coking coal of high quality. He could not 
say any more on this matter because it was 
being considered by the National Coal Board 
at a very high level. Personally, he hoped 
that if it could be found that any of this 
coal could be worked without very grave risk 
of damage, the scheme would be modified 
to that extent. It was essential to avoid 
any unnecessary sterilisation of coal. For 
more than twenty-five years before national- 
isation he was mineral agent for a number of 
very large estates near coalfields, mostly in 
Lancashire, and it was his duty to advise 
local authorities. As a result of his experience 
he became so impressed by the evil of unneces- 
sary sterilisation of coal that he invariably 
was disposed to take risks. Probably he had 
taken more risks in this respect than most 
people, but he had never regretted taking 
them because he could not think of a single 
case where the damage proved to be greater 
than he had anticipated. There were cases 
where the damage was much less than he 
had thought it might be. Unnecessary 
sterilisation was largely due to over-caution 
and exaggeration of the risks involved. It was 
not true that our knowledge was so limited 
and defective that it was not possible to 
predict what was going to happen. In only 
a very small proportion of cases which he 
and his colleagues had been concerned with 
had their predictions proved to be wrong. 

Mr. J. E. Lewis (borough engineer and 
surveyor, Sunderland), after expressing the 
view that it was possible to design surface 
structures so that very little damage would 
result—given a full knowledge of the con- 
ditions—suggested that the heaps of rubbish 
now to be seen at pitheads should be stowed 
away underground for filling in, and referred 
to the recommendation of the Turner Com- 
mittee in regard to these heaps. 

Major P. L. Capper said that a report by 
a special Committee of the Institution of 
Structural Engineers dealing with mining 
subsidence, published as a preliminary report 
in 1947, was being brought up to date and 
would shortly be issued. The problems 
involved were roughtly three, viz. (1) the 
prevention or partial prevention of sub- 
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sidence, (2) the remedial measures that could 
pe taken in regard to structures affected by 
gubsidence, and (3) the design of structures 
so as to resist, as far as possible, the effect 
of subsilence. It was the latter item with 
which this report was primarily concerned. 

Several speakers had mentioned the unde- 
sirability of sterilising large supplies of coal, 
and Mr. Lewis had suggested the stowing 
of rubbish underground, as it could no doubt 
be used, to some extent, to minimise the 
effect of subsidence. The use of coal pit 
rubbish in that way would help to prevent 
the disfigurement of rural areas. It was seen 
from some of the papers that subsidence 
effects were partly due to vertical drop, but 
vertical drop need not have a serious effect. 
More serious was the horizontal movement 
which resulted in tension in some parts and 
compression in others, and the recommenda- 
tions in the report about to be published by 
the Institution of Structural Engineers— 
which of necessity were not very complete— 
emphasised the need for the design of build- 
ings to resist this horizontal movement. 
This could be done by construction in small 
wits, avoiding long lengths such as long 
terraces of houses, and reinforcing the 
foundations where practicable. 

Another point was the use of relatively 
high bearing pressures for the foundations. 
In large buildings, where, for example, the 
ground became convex, one edge of the 
building might be overhanging and acting 
as a cantilever and the result was a more 
intense pressure on the part on which the 
foundation bore. If the initial bearing pres- 
sure was relatively high, local yield would 
take place before the cantilever projection 
had become very great, and that would 
prevent further cantilever action. The 
building would slightly tilt, but would not 
be subjected to very great bearing stresses. 
The nationalisation of the mines and the 
grouping of collieries under one organisation 
must tend to facilitate proper co-ordination 
between the mining authorities on the one 
hand and the authorities responsible for the 
construction and maintenance of surface 
works, and with better information at their 
disposal engineers would be better able to 
design for what was likely to happen. There- 
fore, emphasis had rightly been placed upon 
the need for the collection of the fullest 
possible information and data as regards 
mining subsidence. 

Mr. Alfred B. E. Blackburn (engineer and 
general manager, South Shields and Sunder- 
land Water Company), remarking that he 
was very interested in this question of com- 
pensation for damage due to mining sub- 
sidence, said he would like it to go out from 
this meeting that the Government should be 
asked, at the earliest possible moment, to 
implement the report of the Turner Com- 
mittee, which, among other things, advocated 
(a) key points entitled to a statutory right 
of support in the national interest—and he 
included public utility undertakings in this 
—and (b) every surface interest being com- 
pensated for subsidence damage caused by 
the working of coal. He had been impressed 
by one remark on the part of Mr. Raw in 
which he said that the National Coal Board 
was not likely to be deterred, as colliery 
companies in the past were deterred, from 
undermining built-up areas, by apprehension 
of the resulting liabilities. His own under- 
taking had suffered very severely from 
colliery works. The Royal Commission on 
Coal Subsidence in 1926 did not advocate 
an alteration in the existing law, but the 
Turner Committee of 1949 did, and he urged 
that the British Association should ask that 
things should not be left in the position of 
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chaos in which they were at the present time 
owing to the common law right of support 
being rendered null and void by surface 
ownership being severed from mineral owner- 
ship. The position should be put right with- 
out delay. What steps could be taken to 
impress on the Government the urgency of 
this matter? The National Coal Board 
ought to be the first to move in this matter, 
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but instead of acting on the recommenda- 
tions of the Turner report, which were fair 
and equitable to all parties, they continued 
to deny liability for compensation in the 
way that many private colliery owners had 
done in the past. Therefore, he asked that 
there should be a request from this meeting 
that the Government should implement the 
recommendations of the Turner Committee. 


(T'o be continued) 


Lune Mills Thermal-Electric Generating 
Station 


No. Il—(Continued from page 296, Sept. 9th) 


WatTER TREATMENT PLANT 


HE River Lune water, which is the source of 

supply for boiler feed purposes, has a 
hardness of just under 6 deg. (grains CaCO, per 
gallon) with a total solids content of 130 parts 
per million. In its raw state this water is unfit 
for use in boilers, and an up-to-date treatment 
plant has been installed by the Permutit Com- 
pany, Ltd. The treatment includes filtration, 
removal of dissolved solids by ion exchange, 
and final conditioning, and it produces a make- 
up similar in quality to distilled water, free 
from oxygen and of correct pH value. 

A plan of the mechanical annexe showing 
the water-treatment plant is reproduced 
herewith. 

First the raw water is treated with aluminium 
sulphate to coagulate both the suspended and 
colloidal matter, the coagulant being adminis- 
tered by a venturi-operated pressure dosing 
gear. The water then passes through a 7ft 
diameter vertical pressure filter, which removes 
the coagulated impurities, producing a clear 
and colourless filtrate. 

This filtered water next passes through the 
‘*Deminrolit’”” ion exchange plant, which 
comprises a 5ft diameter vertical pressure 
cylinder containing “‘ Zeo-Karb” cation ex- 
change material, and a similar 4ft diameter 
unit containing ‘‘ De-Acidite ” anion exchange 
material. These units operate in series, the 
water passing first through the “ Zeo-Karb ” 
and then through the “‘ De-Acidite.” 

The ‘ Zeo-Karb” carries hydrogen ions, 
which it exchanges for the ions of the metallic 
salts present in the water. The effluent from 
the first stage in the treatment is thus substan- 
tially free from soluble matter, but it contains 
weak mineral acids and carbon dioxide equiva- 
lent to the cations originally present. 

This partially treated water then flows 
through the ‘‘ De-Acidite”’ unit, the mineral 
acids thereby being absorbed. Nothing is 
exchanged for these acids; the treated water 
thus contains only residual traces of dissolved 
solids, plus carbon dioxide, which is subse- 
quently removed by aeration in a degasser, 
consisting of a vertical tower, through which 
the water is sprayed, low pressure air being 
introduced at the base of the tower for scrub- 
bing out the CO,. A vent is provided at the 
top of the tower for expelling the gases to 
atmosphere. 

The ‘‘ Deminrolit ” section of the plant has a 
capacity of 2700 gallons per hour and 60,000 
gallons per regeneration. The ‘“‘ Zeo-Karb ” 
unit is regenerated by flushing with weak sul- 
phuric acid solution and the ‘‘ De-Acidite ” 
unit with a soda ash solution. Both units are 
provided with tanks and auxiliary gear for 
preparing and injecting the regenerating solu- 
tions, and an automatic conductivity meter is 
provided for indicating and recording the 
quality of the treated water. 

The boiler dosage plant consists of a single 
motor-driven, two-throw high-pressure chemical 
pump with a solution storage and hand-operated 
agitator tank. The pump feeds the chemicals 
into a manifold from which separate pipes are 
run to each boiler drum. This equipment is 
primarily required for the final conditioning 
with phosphate of the treated water in the 
boiler drums. 


For the extraction of dissolved oxygen, a 
de-aerator has been provided, as described 


later. A caustic soda and sodium sulphite 
dosage plant has been installed to deal 
with residual oxygen immediately after 


the de-aerator and before entering any of 
the pumps. Immediately before the dosage 
point an oxygen recorder gives a constant 
record of the residual oxygen and the caustic 
and sulphite are administered by a gravity- 
operated solution feeder. 

For the pre-treatment of the acidity in the 
condensate return from the factory, an auto- 
matic alkaline doser has been fitted in the con- 
densate return pipe. This plant operates on 
the differential pressure across an orifice disc, 
which actuates a diaphragm in the storage 
vessel, thereby introducing the dosage in pro- 
portion to the condensate flow. 


INSTRUMENTS AND AUTOMATIC BomLER CONTROL 


The arrangement of plant in the station calls 
for a comprehensive instrumentation scheme 
and the indicating instruments are grouped 
according to their functions on a number of 
Electroflo panels. 

For the four boilers, two pairs of boilsr panels 
are provided which carry the indicators for 
measurement of draught, steam and water 
pressures and indication of steam and feed flow, 
together with CO,. To assist the plant 
attendant, a record is also given of steam and 
feed flow and CO,. The boiler panels also 
house the push buttons, signal lamps and 
ammeters for the fan and stoker motors and, 
in addition, each panel carries automatic control 
equipment. 

Separate panels are provided for each of 
the four turbo-generator sets to give indications 
of steam and oil pressures, loading in kilowatts 
and steam, oil and air temperatures. Ammeters 
and signal lamps for the auxiliary oil circulating 
pumps are provided. Each panel is fitted with 
a telegraph indicator and visual and audible 
alarms in connection with the alternator 
cooling system. The two panels for the back- 
pressure sets have indication of steam flow and 
the two panels for the condensing sets indication 
of condensate flow. 

The largest and most important instrument 
panel is that referred to as the auxiliary board 
(illustrated herewith), which carries a record of 
the principal measurements indicated on the 
boiler and turbine panels. Information provided 
by the bottom row of recorders on the auxiliary 
board includes integration of steam flow from 
and feed flow to the boilers, together with 
integration of steam flow to the back-pressure 
sets and condensate from the condensing sets. 
Integration of steam supplied to the factory 
is also recorded. On the same panel an indica- 
tion is given of the pressure of the steam supplied 
to the factory for process work. This is an 
important reading, since the efficiency of manu- 
facturing processes is dependent upon the heat 
transferred and this again is a function of the 
steam pressure. 

As mentioned previously, the power station 
plant is designed to supply steam at pressures 
varying from 60 lb to 120 lb for factory require- 
ments, and special arrangements have been 
made in order that the steam flow meters can 
accurately deal with this variation. The elec- 
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trical transmitting system of the measurement 
used in the Electroflo equipment makes possible 
the use of @ **Variac ”’ transformer connected 
in the clectrical measuring circuit. Suitable 
adjustment of the transformer compensates 
for variation of steam pressure and temperature ; 
accordingly, the indication and integration of 
the flow is expressed accurately in pounds. 

To assist the operating engineer the auxiliary 
janel includes indicators for the levels of the 
feed and treated water tanks, and for conduc- 
tivity of the make-up water and condensate 
returns. Included also on the panel is an oxygen 
recorder (manufactured by the Cambridge In- 
strument Company, Ltd.), giving the oxygen 
content of the water to the heat storage vessel. 

All the panels mentioned above are provided 
with canopies fitted with fluorescent lighting to 
permit easy reading of the instruments. 
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from the steam range applies the station steam 
pressure to a master automatic boiler control 
element. This steam pressure is balanced in 
the element against a constant air supply 
pressure. Any variation in the steam pressure 
causes a resultant variation in the air pressure 
released from the master controller. This 
varying air pressure actuates, by means of 
relays, the output of the forced draught fan 
and the corresponding speed of the stoker 
motor. Any change in forced draught brings 
about an immediate change in the induced- 
draught fan by means of an air-operated relay 
actuated by the balanced pressure above the 
grate. The air controls of the relays are inter- 
connected on the boiler control boards where 
the fuel/air ratio can be varied and where each 
boiler can be set for a selected output relative 
to the other boilers. These controls also enable 
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between the turbine operating floor and the 
boiler firing floor. The circulating water for 
the condensing sets and for general cooling 
purposes, such as the air and oil coolers, is 
drawn from the reservoir in the factory by 
means of two Mather and Platt centrifugal 
pumps with Mather and Platt motors, and is 
returned to the same reservoir through a spray- 
cooling system designed to handle 118,440 
gallons of water per hour. This system is 
divided into four sections, the two larger for 
the condensing sets and the two smaller ones 
for the back-pressure sets and cooling services. 
In all there are seventy involute sprays arranged 
in clusters of five nozzles at 13ft centres, and 
supplied by Ledward and Beckett, Ltd. 

All the high and low-pressure steam pipes 
and the water pipes inside the power station 
were designed, manufactured and erected by 
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Inadditiontothe above panelsthere is acentral 
indicator panel mounted in the firing aisle and 
carrying @ Dewrance critical pressure gauge, a 
summating steam flow indicator and a Gent 
electric clock; all these instruments are 
double-sided. 

For the water-treatment plant a subsidiary 
panel is provided which carries a record of the 
conductivity of the treated water and an indica- 
tion of flow. The conductivity meter, together 
with others referred to under the same heading, 
were manufactured by Evershed and Vignoles, 
Ltd. 

Special equipment required for control of 
the heat-storage vessel includes valve position 
indicators and a flow indicator for the circula- 
tion of water through the sprays, together with 
the electrical controls for operating the circulat- 
ing water valves. This panel is shown on the 
left of the voltage regulator panels in a photo- 
graph reproduced here. A ‘‘ heat meter ’’ has 
been designed working on the differential 
pressure between the partially heated column 
of water in the vessel against a cool column of 
water external to the vessel. The indicator 
is calibrated to show the percentage ‘ fulness ” 
of heat in the vessel, i.e., the position of the 
temperature line between the upper hot and 
lower cooler water. . 

A number of the indications, in addition to 
being shown on the various panels previously 
described, are shown on instruments provided 
by the Record Electrical Company on the main 
control room panel, described below. Use is 
made of the Electroflo electrical transmission 
system to facilitate extra reproduction of such 
readings and also to provide summation of flow 
readings. 

_ Another interesting characteristic of this 
installation is the provision of automatic boiler 
control, which is particularly valuable for the 
control of industrial steam plant subject to 
fairly wide variations in load. Experience has 
shown that its application results in much 
better steaming conditions, lower maintenance 
costs and reduced fuel consumption. The 
control operates on steam pressure. A tapping 

















any desired value of CO, to be maintained to 
suit different classes of coal and firing require- 
ments. The whole automatic boiler control 
equipment on the panel can be switched over 
to manual operation, allowing the operator to 
control, separately and independently, the fans 
and stoker. 

To provide air for the automatic boiler con- 
trols and for other controls mentioned in this 
article, three separate Aeraspray compressors 
are available, giving a one-third standby. 
These sets are interconnected in a central air 
supply panel where duplicate filters and 
reducing valves and an air cooler have been 
provided with suitable valves for immediate 
change-over of equipment. 


AUXILIARIES 


Throughout the power station auxiliary 
plant, including motors, valves and fittings, 
have been standardised to reduce maintenance 
costs and the carrying of spares. Except where 
otherwise mentioned the motors are squirrel- 
cage, surface-cooled units, manufactured by 
Brook Motors, Ltd. To avoid the use of oil 
in the power station all the motor starters are 
contactor equipments, made by Contactor 
Switchgear, Ltd., and are fitted with thermal 
overload protection. For the more important 
motors the no-voltage relays are of the attracted 
armature type with d.c. operated escapement 
timer. Time settings are from two to seven 
seconds, voltage settings from 35 to 55 per 
cent normal volts, and the percentage rated 
voltage at which the relay resets is 82 per 
cent normal volts. Lamp indicators with 
remote push buttons are provided in many 
cases, as mentioned in other parts of this article. 

The water valves are external pillar Blake- 
borough equipments. Where necessary, valves 
are fitted with gearing and extension spindles 
for ease of operation. 

Pressed steel construction was used for the 
condensate, make-up water and raw water tanks, 
which were manufactured by Braithwaite and 
Co., Ltd. These tanks are mounted above and 







































Stewarts and Lloyds, Ltd. All high-pressure 
steam pipes have Dawson welded joints and 
low-pressure steam pipes have lap-welded 
joints. The welds of all low-pressure pipes of 
6in in diameter and above were stress relieved 
by muffle furnaces, the whole system being 
subjected to hydraulic test after erection. 
Apart from the usual pipe suspensions and 
anchors, special anchors were designed to avoid 
distortion of the running plant, such as turbo- 
alternators and feed pumps. 

The two electro-feed pumps, the standby 
turbo-feed pump, the two lift pumps and the 
two circulating pumps for the heat-storage 
vessel are multi-stage units, designed and manu- 
factured by G. and J. Weir, Ltd., to give 100 
per cent standby for all duties with charac- 
teristics suitable for series and parallel operation 
as necessary. The pump motors were supplied 
by Laurence, Scott and Electromotors, Ltd. 
The turbo-feeder is provided with automatic 
cut-in control gear operated by a reduction in 
pressure in the boiler feed lines, and is also 
arranged to come in automatically should the 
water in the heat-storage vessel fall below a 
predetermined level. The turbo-feeder, in such 
an emergency, would obtain its water from the 
bottom of the heat-storage vessel. 

The de-aerator (G. and J. Weir, Ltd.) is fitted 
with an Arca regulating valve controlling the 
steam for heating the feed water to 200 deg. 
Fah. and a steam ejector is employed for 
maintaining an absolute pressure of 11-7 lb 
per square inch in the vessel. The feed water 
is automatically controlled by a float valve. 
The ejector condenser on the de-aerator has 
been enlarged in size to condense the gland 
leakage steam from the turbo-feed pump. 


HEAT-STORAGE AND STEAM CONTROLS 


The heat-storage vessel and its method of 
operation and control were fully described in 
THe ENGINEER of March 18, 1949. The main 
contract for this vessel was carried out by 
Ruths Accumulators (Cochran), Ltd. The float 
controls were of Ronald Trist manufacture and 
the valve controls and indicators were provided 
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by British Arca Regulators, Ltd., who 
also supplied the equipment for control 
of the steam pressure to the works. A photo- 


graph reproduced herewith shows the recirculat- 
ing pumps for the heat-storage vessel, the 
lower part of which can be seen in the back- 
ground. 

Desuperheating of the steam is completely 
automatic, each desuperheater (British Arca 
Regulators, Ltd.) being a boiler drum vessel 
with three rings of sprays. Each ring is 
separately controlled by a diaphragm water 
valve with sequence operation to maintain a 
relatively constant pressure in each spray ring. 
The three diaphragm valves in turn are operated 
by air pressure from a motorised air-pressure 
relay ; the relay regulates the air pressure by 
means of a temperature element in the desuper- 
heated steam and the motor is used for remote 
control of this temperature, which can accord- 
ingly be varied at will and maintained constant 
automatically at the selected value. The tem- 
perature of the spray water has been selected to 
ensure full evaporation of the spray and in one 
case it has been found necessary to pre-heat the 
water by exhaust steam from the desuperheater 
vessel. 

The steam-reducing valve (British Arca 
Regulators, Ltd.) with the back-pressure control 
of the turbines, was described in the previous 
article (THE ENGINEER, March 18, 1949) and 
shown in Fig. 4 of that article. The reducing 
valve is ported and is operated by an oil-pressure- 
actuated piston, the oil admittance being 
regulated by the common air pressure control 
system previously described. 


ELEcTRICAL DISTRIBUTION SYSTEM AND 
SWITCHGEAR 

A diagram showing the 6-6-kV distribution 
system throughout the works is reproduced here- 
with. The circuit consists primarily of two bus- 
bars—the power station bus-bar and the British 
Electricity Authority bus-bar, interlinked with 
a main and standby feeder. The main feeder 
interlink incorporates a 1:1 transformer with 
the star point permanently earthed through a 
reactor on the power station side. This trans- 
former provides the emergency earthing should 
the public supply be disconnected from the 
generator bus-bars, and, at the same time, 
limits the short circuit on the whole of the 
switchgear. The emergency link is provided 
with a reactor. 

The distribution system consists of eight 
6-6-kV sub-stations sited at the centre of 
gravity of loads for the 415-V, 50 c/s, three- 
phase low-tension supply, which is the standard 
supply for the works. These sub-stations are 
interlinked on the parallel feeder system, using 
Reyrolle standard **‘ PTOI ” oil-immersed isolat- 
ing switches to secure maximum flexibility 
at minimum cost. The three parallel feeders 
are based on the distribution points known as 
No. 1 and No. 2 main sub-stations. Special 
provision is made in the system for lighting 
supplies, and the diagram shows the two 
transformers used for this purpose, one normal 
and the other a standby fed from sub-stations 
No. 8 and No. 10 respectively. Lighting dis- 
tribution is on the ring main system with feeder 
pillars and cross feeds to provide flexibility. 

The whole of the high-tension switchgear, 
with its protective equipment, was manufac- 
tured and designed by A. Reyrolle and Co., 
Ltd., and the transformers throughout were 
manufactured by the Yorkshire Electric Trans- 
former Company, Ltd. The transformers are 
standardised at 750kVA as far as possible, with 
a reactance of approximately 5 per cent, while 
each of the three power station house trans- 
formers has a capacity of 1000kVA. 

The switchgear in the power station is of 
single bus-bar construction (class ‘“‘C5T”’), 
magnetically operated with horizontal draw-out 
circuit breakers having a breaking capacity of 
150MVA at 6-6kV. This board is electrically 
divided into three sections with provision for 
coupling together any two or all three simul- 
taneously. Physical separation by fire barrier 


walls has been installed between the sections. 
Control of these circuit breakers is carried out 
from a miniature control desk (described below) 
using interposing telephone relays working at 
All the earthing switches are remotely 


50V. 
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controlled from the same miniature control desk. 
The main field control cubicles are fitted with 
magnetically operated Bertram Thomas circuit 
breakers. Similar high-tension switchgear to 
that installed in the power station is used 
throughout in the sub-stations. The 415-V 
works sub-station switchgear is Crompton 
Parkinson equipment. 

‘“* Foamite ’’ CO, cylinders, operated auto- 
matically by means of fuse links in the event 
of fire, provide fire protection for the oil-filled 
switchgear in the substations and in the power 
station. 


ELECTRICAL PROTECTIVE GEAR 


The Reyrolle protective gear consists pri- 
marily of over-current back-up relays with 
earth-leakage protection for transformers and 
Merz-Price balance protection for the alter- 
nators. The main feeders are provided with 
‘‘ Solkor ” feeder protection, type ‘A.’ For 
the main feeder with the 1:1 transformer 
‘Overall Solkor”’ protection is fitted and 
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maximum coal economy. It is estimated that 
the overall thermal efficiency when combining 
heat and electricity supplies, will be not Jeg. 
than 72 per cent over the year. 

To secure this high efficiency withou! omploy. 
ing too large or specialised a staff of Oy erating 
personnel and with a reasonable capita! oxpend. 
iture, it was necessary to devise a simple 
form of comprehensive control for tho system 
as a whole. The control arrangement consists 
of a miniature direct-control equipment inade by 
the Automatic Telephone and Electric.l Com. 
pany, Ltd., using telephone-type selection keys, 
push buttons and telephone-type interposing 
relays, the whole being operated by a <1.c, 50-V 
supply. A photograph reproduced |icrewith 
shows the equipment housed in a control desk 
9ft 9in long, 7ft 10in high and 3ft wido. The 
control panels are of steel assembled in sections 
and the desk itself is of mahogany, equipped 
with cupboards and drawer space. 


The control equipment is grouped on « feeder 
or generator basis, a group consisting of one 
panel on the desk and two relay groups on the 
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6°6-KV DISTRIBUTION SYSTEM 


incorporates the protection of the transformer. 
For all bus-bars the Reyrolle ‘‘ Bus-bar-zone ”’ 
protective system (depending on leakage to 
frame) has been installed. Castel interlocks are 
installed, to protect the interconnections 
with the British Electricity Authority (indicated 
as ‘‘ Lancaster Corporation Sub-station ’’ on 
the accompanying drawing). 


METERING 


To take full advantage of the half-hour 
maximum demand period of the British Elec- 
tricity Authority, a Metropolitan-Vickers load 
limiter (type ‘“‘ MASA ”’) has been installed. 

Metering is divided into two sections. One 
section is the main metering at the British 
Electricity Authority’s bus-bars. The second 
section provides individual metering for the 
various generators and factory feeders, at a sub- 
divided metering panel housed in the main 


* control room. 


The British Electricity Authority will be 
using trivector meters as well as kilowatt-hour 
meters, and the company is providing its own 
kilovolt-ampere-hour import and export meters. 


Marin Controu or STATION 


The previous article in THE ENGINEER dated 
March 18, 1949, together with this detailed 
description of the plant, gives an indication 
of the complications that must necessarily be 
introduced in this kind of station to secure the 





relay cubicle—one relay group for the control 
and one for alarms. These relay groups are 
jacked into the shelves in a relay cubicle and 
can be removed without disturbing the wiring. 
There are two relay cubicles, one for the switch- 
gear and one for the control of plant. The 
interposing relays have contacts suitable for 
either 110V d.c. to operate the switching 
supplies or 230V for operating the plant. These 
relays have been specially adapted with coils 
suitable for 50-V operation to suit the multiple 
relays required for the control desk operation. 
Referring to the illustration, the central 
portion of the desk forms the control for the 
high-tension power station switchgear. Each 
switch has its selector key with a common 
push-button operating switch on the right-hand 
wing. Also mounted alongside each switch is 
an annunciator panel indicating the kind of 
fault which has caused a switch to trip. All 
alarms and the “‘ flickering ’’ of the annunciator 
can be cancelled by the push button mounted 
alongside each switch. A separate annunciator 
panel serves the bus zone protection system. 
Each circuit has its own complement of instru- 
ments, consisting of ammeters, kilowatt-hour 
meter and power factor meter. The main link 
with the British Electricity Authority provides 
tap-changing control on the 1 : 1 transformer for 
power factor regulation. By these means the 
full control facilities are available on the desk 
for generator, feeder and transformer switches, 
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together with earthing switches and field 
witches. Alarms and indicators are provided 
for showing fuse faults and wrong operation by 
duplicaie selection are impossible since opera- 
tions can Only be performed one at a time. 

The left-hand wing houses the synchronising 

ar, the voltage control gear, the generator 
exciter voltage and current indicator and the 
tap-position control of the 1:1 transformer, 
togethor with the main control for closing and 
tripping the switches and for raising and lower- 
ing the voltage on the alternators, with press 
buttons for lamp testing, emergency lighting 
and the cancellation of alarms. On the bottom 
of the panel is the telephone key board for the 
power station and sub-station in the works. 
On this panel is also housed an annunciator 
worked in conjunction with the load limiter 
mentioned previously in this article. For 
the running voltage three selection switches 
are employed corresponding to the three 
sections of the bus-bar, and the voltage on 
any section is automatically selected when the 
key is thrown from any potential transformer 
connected to the selected bus-bar. 

The right-hand wing is the main control 
panel for the steam and water services of the 
power stat ion and for the heat-storage vessel. 
The top row of instruments indicates the con- 
densate return from the factory and steam to 
factory. These quantities are also recorded on 
the auxiliary panel to enable proper calculations 
to be made for the average make-up required. 
The second row of instruments shows the steam 
pressures on the left and right-hand ring mains 
feeding the factory ; a central indicator gives 
the air pressure for the air controls mentioned 
previously. The third row of indicators give 
the heat stored in the heat storage vessel, together 
with the rate of circulating water and the steam 
flow through the reducing valve. This steam 
flow indication is to ensure maximum control 
of the reducing valve steam. Below these 
indicators are mounted the ‘ Variac ’’ controls 
to correct the steam flow for varying pass-out 
pressures and temperatures. 

Below the “‘ Variacs ”’ are mounted the three 
selector switches for the control of the desuper- 
heat steam temperature together with the push 
buttons to carry out this operation. Below the 
desuperheater controls is the multiple-switch 
pyrometer giving the temperatures at various 
points in the heat-storage vessel. On the left 
of the pyrometer are the push buttons for 
stopping and starting the heat-storage spray 
circulating water pumps, and below these are 
mounted the push buttons for operating the 
6in control valve, which regulates the amount of 
spray water being circulated. At the right 
hand side of the pyrometer are the switches 
for signalling to the turbines and to the boiler- 
house floor. Immediately below the pyrometer 
is the ripple control for load control in the works. 
On the right of the ripple control is the Arca 
pneumatic relay for controlling the air pressure 
which varies the pass-out steam pressure to the 
factory. 

Fluorescent lighting illuminates the control 
room, which houses the automatic voltage 
regulator panel as well as the miniature main 
control panel illustrated herewith. 


STEAM AND CONDENSATE DISTRIBUTION 
SYSTEM 


The steam and condensate distribution system 
throughout the works was installed by Sulzer 
Brothers, Ltd. The steam mains consist of 
pipes up to 14in diameter and the condensate 
return ring main of pipes up to 6in diameter, 
with vertical expansion loops, all pipes being 
butt welded and stress relieved. The whole 
of this pipework is carried on fabricated 
stanchions interconnected with lattice steel 
gantries. This structure is also used for carrying 
the distribution cables throughout the works. 
Condensate is collected from heating appliances 
into collecting tanks at twelve points, whence 
it is pumped back to the power station by 
centrifugal pumps. Provision is made for 
metering individual buildings on the condensate 
flow and each of the Spirax traps is fitted with 
sight glasses. Each condensate collecting tank 
8 fitted with float-switch regulators made by 
Bayham, Ltd. 
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CABLES AND LIGHTING 


The main cables in the power station and in 
the works are tape armoured and were provided 
by the Britannic Electric Cable and Construc- 
tion Company, Ltd. The telephone cables and 
pilot cables were supplied by British Insulated 
Callender’s Cables, Ltd. The whole of the small 
cabling in the power station, including the 
lighting cabling is Pyrotenax, supplied by 
Pyrotenax, Ltd. The whole of this cabling 
work was installed by Troughton and Young, 
Ltd., with the exception of the switchgear 
control cables, which were erected by A. Reyrolle 
and Co., Ltd. 

The consulting engineers for the scheme 
described in this article are Messrs. Kennedy 
and Donkin, working in collaboration with 
Mr. G. K. Alston, the chief engineer of Jas. 
Williamson and Son, Ltd. We acknowledge 
the assistance given, in the preparation of this 
article, by Mr. F. W. Shilstone, of Messrs. 
Kennedy and Donkin. 





An Automatic Voltage Stabiliser 


In association with the British Power Trans- 
former Company, Ltd., the British Electric 
Resistance Company, Ltd., Ponders End, 
Middlesex, has developed a new automatic 
voltage stabiliser, which is designed to give 
an output voltage constant to within +1 per 
cent when supplied from mains on which the 
voltage may be fluctuating by more than 15 
per cent. 

The stabiliser is based on a motor-driven 
Regavolt (which is an infinitely variable trans- 
former) controlled by a voltage-sensitive relay. 
The output voltage from the regulator is con- 
tinuously applied to the d.c. contact type volt- 
meter relay with its associated rectifiers and 





AUTOMATIC VOLTAGE STABILISER 


multiplying resistors. It follows that the relay 
continuously measures the output voltage and 
a change of more than ] per cent in this voltage 
closes the relay contacts and causes the motor 
to rotate in the appropriate direction to restore 
the voltage output. 

The motor’s relays are electrically interlocked 
and another relay is provided to reduce the 
output from the regulator to a minimum in the 
event of failure of any of the control circuit 
components. The control circuit can be 
arranged so that the regulator will automatically 
reduce the output voltage to a minimum before 
switching on the load. 
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For single-phase use the voltmeter relay is 
connected across the two lines. For three- 
phase operation it is connected from one phase 
to the neutral. If required, it can be arranged 
to respond to the mean voltage of the three 
lines. The control relay can be operated from 
other voltages beside the output from the 
regulator, e.g., it can be connected across the 
final output from a rectifier which is fed by 
the regulator, so as to maintain constant the 
output voltage of the rectifier, taking into 
account its inherent regulation as well as supply 
fluctuations. 

Regulators up to 6kVA (single-phase) and 
9-5kVA (three-phase) are mounted on an 
angle-iron framework with ventilated covers 
for wall or floor-mounting. Larger regulators 
are assembled in a_ ventilated sheet-steel 
cubicle, with a door at the front for ease of 
inspection and maintenance, as _ illustrated 
herewith. 

Alternatively, oil-cooled units are available, 
in which the auxiliary transformers and motor 
drive are all mounted inside the main tank, the 
control panel being mounted in a separate 
chamber on the side of the tank. All terminals 
are brought out to the lid of the tank and, as 
the regulator and transformers are hung from 
the cover, the complete equipment can easily 
be withdrawn for inspection and maintenance. 

In the air-cooled version here illustrated, 
the booster transformer is housed in the base of 
the cubicle. On the left-hand side of the upper 
compartment is the three-phase Regavolt, 
and the sliding brush assembly, which is driven 
(through the medium of wire cable) by a geared 
motor mounted near the top of the cubicle. 
On the right of the compartment is the control 
panel carrying the voltmeter relay with its 
associated apparatus. 

All regulators are provided with limit switches 
operated by the brush mechanism to prevent 
over-running of the motor at both ends. Alarm 
switches can also be provided to operate simul- 
taneously. An interlock is provided on the 
door of the cubicle for connection in the coil 
circuit of the main contactor to ensure that the 
equipment is automatically disconnected from 
the supply when the door is opened. Contacts 
are provided on the relays for remote indication 
should the supply vary beyond the capacity 
of the regulator or if for any reason the control 
relay should become inoperative. 

Provision is made for emergency hand opera- 
tion on all models for use in the event of failure 
of the motor or control gear: a handle can be 
inserted through a hole in the top in such a 
way as to disengage the motor from the driving 
mechanism. The position of the brushes on 
the regulator can then be adjusted by hand 
without disconnecting it from the supply. 





New York Harbour Work 


THE first major item in New /York’s 
waterfront rehabilitation programme, the recon- 
structed pier at Thirty-third Street, Brooklyn, 
is nearing completion at a cost of nearly 
1,000,000 dollars. This pier, which has a 
length of 1700ft, is one of the largest in the port 
and can berth six ships and handle 600,000 
tons of cargo a year. All work is being financed 
by the leasing steamship company, Farrell 
Lines, Inc., with which the city negotiated 
a new type of lease in October, 1948, calling 
for amortisation of the improvement cost 
through reduced rentals over a ten-year period. 
Since the lease was signed a number of other 
companies have agreed to similar contracts to 
lighten the city’s capital load in its pier recon- 
struction programme. Reconstruction of the 
pier included complete substructure repairs, 
in which 300,000 board-feet of timber were 
used and all the piling repaired or replaced. 
Resurfacing of the roof and the building of 
new aprons were included. The city’s rehabi- 
litation programme calls for the building of 
ten new piers throughout the city and extensive 
reconstruction and fire-prevention installations 
on most of the municipally-owned property. 
A contract for design plans for Pier 57 at West 
Fifteenth Street was authorised recently. 
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ATMOSPHERIC POLLUTION 

COLLECTION of statistics on atmospheric 
pollution has been continued in this country 
for many years by local bodies and other 
interested institutions. Since 1927 local 
observations have been co-ordinated by the 
Department of Scientific and Industrial 
Research, whilst since April, 1945, the work 
has been more specifically the responsibility 
of the Fuel Research Board of the D.S.I.R. 
The Atmospheric Pollution Research Com- 
mittee and a Standing Conference of Co- 
operating Bodies all form part of the machi- 
nery set up to investigate and carry out 


THE ENGINEER 


research into the nature of pollution and 
to study the best methods of measurement. 
Despite the war, collection of statistics was 
continued, but it has only recently been 
found possible to analyse the data, which is 
now presented to cover the five years ended 
March 31, 1944.* All the earlier official 
reports on atmospheric pollution covered 
periods of one year, but there are advantages 
in reporting at longer intervals. Observa- 
tions of this type can best be judged statis- 
tically when they relate to long periods. The 
present report contains, for comparison, data 
relating to similar five-year periods, going 
back in some cases as far as 1914, and the 
aim in the report has been to present the 
results in a form suitable for comparison 
with earlier published results. To facilitate 
comparison with earlier data, general aver- 
ages are given of observations made before 
1939 and, as a further aid to comparison, 
the standard errors of these averages have 
been included. It is well-known that mea- 
surements of atmospheric pollution are 
strongly affected by the weather and that 
large variations are therefore unavoidable, 
even in districts where the emission of pol- 
lution is most regular and uniform. The 
standard error is a measure of these unayoid- 
able variations; when properly applied it 
is both a safeguard against the temptation 
to make too close comparisons and an 
assurance that the maximum information 
has been drawn from any given set of obser- 
vations. 

During the war restrictions on emitting 
pollution were partly relaxed and for a 
period industrial concerns were encouraged 
to make smoke for camouflage purposes. 
Nevertheless, the report indicates that there 
was no appreciable increase of smoke in the 
air of the country as a whole. An increase 
in the deposition of ash was observed, 
however, which may have been due to 
increased industrial activity combined with 
overloading of industrial boilers and fur- 
naces and the tendency for industrial coal 
to contain more ash. The drive for fuel 
economy was significantly one of the major 
explanations of local improvements. Deterio- 
ration in the quality of fuel is cited as having 
caused increases in pollution at thirteen 
out of 102 stations where _ significant 
changes were observed. An_ interesting 
point which emerges from study of the 
report is that correlation was observed 
between the trend of sulphur dioxide pol- 
jution and figures supplied by the Ministry 
of Fuel and Power for amounts of coal con- 
sumed by British electricity, iron, steel 
and engineering industries. During the war 
of 1914-18, the report concludes, the general 
level of atmospheric pollution appeared, 
from the limited number of observations that 
were then made, to be appreciably. higher 
than in the succeeding period from 1920-30. 
It might therefore have been expected that 
correspondingly large increases of pollution 
would occur during the recent war, but that 
happened in only a few districts. 

In the present state of knowledge and of 
development of fuel-burning appliances it 
is not practicable entirely to prevent atmo- 
spheric pollution, though much can be done 
to reduce its amount. Reduction in the 





* Twenty-Sixth Report of the Investigation of 
—— Pollution. H.M. Stationery ce, price 
2s. 
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amount of pollution caused by smoke ang 
grit is more readily achieved than in the 
amount of pollution from sulphurous gases, 
The steps that can be taken to effect ii: “rove. 


ment are in many directions. One of the 
more important is the cleaning of cog] 
before delivery to the consumer, }.rticy. 
larly if we are to get coals from poorr and 
poorer seams. Another is greater « nomy 


and efficiency in the use of fuel, r sulting 
in less fuel being used, and, conseque ntly 
less pollution. Yet another lies in the field 
of design of fuel-burning appliances, allied, 
of course, to the need for increased efficiency 
already mentioned. Pre-war standards were 
far short of perfection and five years went 
by without any major attempts at improve. 
ment. As the report concludes, the present 
rebuilding and reconstruction period offers 
many opportunities of improving the state 
of our atmosphere. 


THE PLACE OF IMAGINATION IN 
SCIENCE 


Ir was Lord Bacon, who, in his epoch. 
making fable of the “ New Atlantis,” de. 
scribed those ‘ engine-houses, where are 
prepared engines and instruments for all 
sorts of motions. There we imitate and 
practice to make swifter motions than any 
you have, either out of your muskets or 
any engine that you have; and to make 
them and multiply them more easily and 
with small force, by wheels and other means, 
and to make them stronger and more violent 
than yours are, exceeding your greatest 
cannons and basilisks . . . We imitate also 
flights of birds; we have some degrees of 
flying in the air. We have ships and boats 
for going under water and brooking of seas, 
also swimming-girdles and _ supporters.” 
When Bacon wrote these words the move- 
ment from mediaeval to modern times was 
gathering way. Indeed, no one imparted 
more impetus to this movement, in its 
scientific aspect, than did Bacon himself. 
The deductive method gave place, under the 
inspiration of the ‘Novum Organum,” to 
the inductive and Bacon, referring to the 
philosophers who preceded him, complained 
that “if ever they summoned experience, 
it was not to consult her as an adviser, but 
to drag her at their chariot wheels as 4 
captive.” 

While we may well hold this great man in 
perpetual honour for the many true things 
which he has said, it seems to us that the 
future of our technical industry must depend 
more than ever before upon the imagination 
which we are able to exercise. To quote 
Bacon again, “the end of our foundation 
(he refers to his ‘ College ’) is the knowledge 
of causes and secret motion of things, and 
the enlarging of the bounds of human 
empire to the effecting of all things possible.” 
This will be recognised as a programme 
calling in a peculiar degree for the exercise 
of imagination, as well as for the examina- 
tion of the facts of experience. We are not, 
of course, to neglect the records of former 
days, which provide, indeed, massive foun- 
dations. ‘When, about the middle of the 
sixteenth century, the manuscript of Heron 
of Alexandria was given to the world through 
the agency of the printing press, the devices 
which he described stimulated the imagina- 
tion of ingenious men throughout Europe 
and may be said to have provided a notable 
impetus to the developments which have 
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rsisted ever since. In these developments 
our nation has been conspicuous for the 
contributions which it has made not only to 

“the eflecting of all things possible,” but to 
the step-by-step assessment of the product 
of imagination. We do not need to be 
reminded that among the contemporaries 
of Bacon were such men as Gilbert and 
Harvey, followed at no long interval by 
Wilkin, Hooke and Newton, in all of whom 
we recognise the dual faculties of imagina- 
tio and inductive reasoning. Their science 
was—again in Bacon’s words—at once 
“Jyciferous ’’ and ‘‘ fructiferous.”’ We have 
now reached a stage when immense forward 
strides have been made in physical science 
and entirely new problems presented for 
solution by mankind. Nevertheless, we do 
well to remember that it is not very long 
since Lord Kelvin announced that the 
splitting of the atom was impossible, even 
as Lord Bacon before him rejected the views 
of Copernicus. Indeed, we need to bear 
always in recollection the famous saying of 
Tertullian : “‘Certum est quia impossibile 
est.” (It is certain because it is impossible.) 
For the engineer this is a valuable motto 
and we must all realise that while the 
creative faculty of the mind in its highest 
aspect is rarely found in human beings, it is 
gross presumption to suppose that any 
limit exists to the results which may flow 
from the exercise of that imagination which 
Wordsworth defined as ‘‘ reason in her most 
exalted mood.” 

It would, however, be a mistake to assume 
that imagination in scientific matters can 
become ‘‘ fructiferous”’ unless it be exer- 
cised in the direction of the ordered progress 
of human society, so that we certainly need 
what Bacon would call a ‘‘ new instrument.” 
Otherwise we may very well be hoist with 
our own petard. Scientific knowledge has 
already greatly outstripped the harmonious 
development of international relations. It 
has (as Bacon most truly said) tended to 
become “‘a tower of state or commanding 
ground, for strife and contention ; or a shop, 
for profit or sale ; and not a rich storehouse 
for the glory of the Creator and the relief 
of man’s estate.” He uses—and it is a 
beautiful illustration—the argument that as 
“both heaven and earth do conspire and 
contribute to the use and benefit of man,”’ 
so knowledge should be as “a spouse for 
generation, fruit and comfort.” 

Technological history discloses a long strug- 
gle between the inventor, his circumstances 
and his detractors. What has supported him 
against manifold discouragements has been 
his vision, which is but another name for his 
imagination. To all those who strive to see 
over the ranges ahead and to have their 
minds not so much on the books in the library 
but on the books yet to be written, we owe 
our constant applause and support. Few 
can forget the exclamation of Napoleon : 
“Impossible n’est pas francais ’’ or the even 
more drastic words which Mirabeau addressed 
to his secretary : ‘‘Impossible! Ne me 
dites jamais ce béte de mot!” These men 
realised that their main struggle was not so 
much with the specific difficulties of their 
time as with the inertia of the human mind. 
Great tasks lie ahead for all those categories 
of men who are described by Bacon as 
“fellows ” of his “ College of the Six Days 
Work” and particularly for that category 
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to which he gives the name of “ pioneers or 
miners.” The accomplishment of these 
tasks calls for the faithful endeavours of all 
men and particularly of all engineers. 
Neither can we doubt that it demands the 
exercise not of imitation but of imagination, 
a cleverer craftsman than imitation, “ for 
imitation reproduces what it has seen. 
Imagination what it has not seen.” 





Obituary 
ARTHUR HENRY HALL 


WE record with deep regret the death of 
Mr. Arthur Henry Hall, which occurred at 
his home at Sparrows, Farnham, Surrey, 
on Saturday last, September 10th. Until 
his retirement in July, 1941, Mr. Hall was 
Chief Superintendent of the Royal Aircraft 
Establishment, Farnborough. 

Arthur Henry Hall, who was the son of the 
mathematical author, H. S. Hall, was born 
at Bristol on August 17, 1876, and was 
educated at Clifton, and at Trinity Hall, 
Cambridge, where he secured a first in the 
Mechanical Science Tripos. His practical 
training as an engineer was received in the 
works of William Denny and Brothers, Ltd., 
Dumbarton, and upon the completion of 
his term there he was appointed an assistant 
mechanical engineer at Woolwich Arsenal 
in 1905. In the early part of 1914 Mr. Hall 
became assistant superintendent of the 
mechanical engineering department at Wool- 
wich, an appointment which he held until 
1917. In that year, he went to the Admiralty 
as Director of Mine and Torpedo Production, 
and was also responsible until the end of the 
first world war for the output of other anti- 
submarine devices. In 1919 Mr. Hall returned 
to the Ministry of Munitions, where he 
directed the disposal of various war materials, 
and later became Controller of Ferrous and 
Non-Ferrous Metals and Chemical Disposals. 

Mr. Hall’s association with Government 
aircraft development work began in 1926, 
when he was appointed Superintendent of 
Production at the Royal Airship Works at 
Cardington. Two years later he succeeded 
Mr. W. S. Smith as Chief Superintendent 
of the R.A.E. at Farnborough, a position 
which he occupied with distinction until his 
retirement in 1941. Mr. Hall’s years of 
office at Farnborough were undoubtedly 
arduous ones, and the successful results of 
the researches and experiments carried out 
just before and in the early part of the second 
world war can deservedly be attributed to 
his careful direction of the tasks which the 
R.A.E. was called upon to perform. The 
honour of C.B. was conferred upon Mr. Hall 
in 1937, in recognition of his distinguished 
public service. He was a member of the 
Institution of Civil Engineers, and the 
Institution of Mechanical Engineers, and a 
Fellow of the Royal Aeronautical Society. 








SHORT NOTICES 


Design and Construction of Reinforced Concrete 
Bridges. By A. W. Legat, G. Dunn and W. A. 
Fairhurst. London: Concrete Publications, 
Ltd., 14, Dartmouth Street, S.W.1. Price 30s. 
—This book deals with the fundamental prob- 
lems of the design of reinforced concrete bridges 
of all types. These problems include remarks 
about construction, supervision, and so on, 
which are discussed from the viewpoint of the 
designing engineer. The opening chapters are 
devoted to the requirements of an ideal bridge, 
and the various preliminary problems connected 
with the choice of site and type of bridge. 
Next, the design of slab and girder bridges is 
dealt with in a comprehensive chapter of over 
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eighty pages, which includes much useful 
design data. The design of portal frame 
bridges, combined thrust and bending in rein- 
forced concrete members, and the design of 
arches, are each explained in a separate chapter, 
and the problems of bridge foundations, ground 
pressures, piling and cofferdams are explained 
in a chapter of thirty-seven pages. 

The chapter on bridge architecture, as well 
as various notes earlier in the book, discusses 
the zsthetics of bridge design from the point of 
view of bridge engineers, and notes on surface 
finishes and other architectural treatments are 
included in it. An interesting chapter follows 
on the problems of the strengthening, widening 
and realignment of existing bridges. 

Office practice in the preparation of all draw- 
ings and documents which are required is 
discussed, and one chapter is devoted to esti- 
mating the approximate cost of a bridge which 
has been designed in detail, or in outline only. 
This part of the work is further illustrated by 
appendices giving the Conditions of Contract 
of the Institution of Civil Engineers and the 
Federation of Civil Engineering Contractors, 
and a complete specification and bill of quanti- 
ties for a typical bridge contract. 

Other chapters are concerned with construc- 
tional methods and equipment, staging centering 
and shuttering, and reinforcement; the three 
final chapters deal with concrete and concreting, 
the supervision of construction, and special 
features such as railway bridges, pre-cast and 
pre-stressed construction, hinges and joints, 
and various other miscellaneous topics. The 
final appendix contains photographs and brief 
notes of twenty-eight examples of reinforced 
concrete bridge construction. The book con- 
tains 528 pages, numerous photographs and 
drawings, and forty folders of working drawings 
and charts. 





La Pierre: Material du Passé et de V Avenir. 
By P. Noél. Paris: Institut Technique du 
Batiment et des Travaux Publics, 28, Boulevard 
Raspail (VII*¢). Price 250 francs.—This book 
is concerned with the history in France of the 
use of stone in buildings, and of the methods 
used in quarrying and preparing it. The author 
investigates methods of cutting and the tools 
used in ancient times, and shows the perfection 
reached by stone cutters in the Middle Ages. 
Various methods of stone construction form 
the subject of a historical survey, and informa- 
tion is given on the organisation of guilds and 


. such topics as remuneration by “ piece work ” 


revealed by the marks of the jobbing workmen. 
The last part of the book is devoted to present 
and future uses of stone in constructional work. 
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The Institution 


DENMARK’S SHIPS 

next paper was “ Denmark’s Ships 

Since the Liberation, 1945,” by Mr. A. C. 
Hardy and Mr. A. J. Merrington. 

Vice-Admiral A. H. Vedel (Royal Danish 
Navy), recalled that in the autumn of 1944, 
on behalf of the Danish Navy, he had written 
the first letter to the British Admiralty, 
which had reached London via Sweden, and 
he had received an affirmative reply. In 
June, 1945, he had attended the first meeting 
with the British Admiralty in London, the 
result of which was that the Danish Govern- 
ment had bought two frigates and a corvette ; 
furthermore, Denmark had obtained some 
British minesweepers and some submarines. 
The most important job to be done in the first 
place was the training of personnel in mine- 
sweeping. Later there were the problems 
connected with the construction of ships. 
In the near future harmonious development 
of the Navy would be seen in accordance 
with modern warfare, and the appropriate 
types of ships would be produced. 

Direktor H. P. Christensen remarked that 
the task of a member of the Ship Repairing 
Committee had been very difficult, because, 
naturally, all Danish shipbuilders were most 
anxious to play their part, even though it 
be a modest part, in reconditioning Danish 
ships and making them serviceable for the 
continuation of the war against Japan, 
thereby taking a modest share in the Allied 
operations. The Committee was concerned 
with the reconditioning of German ships 
for only a short period, for Japan had sur- 
rendered only two months after the Com- 
mittee was founded. But with limited stocks 
of coal and steel they had pursued very per- 
sistently the reconditioning of the Danish 
merchant fleet, which had suffered very much 
during the war. 

Direktor, Civiling, N. K. Nielsen (Director 
of Naval Construction, Denmark) said that 
one of the results of the co-operation between 
the Constructors and Engineer Officers on 
the staff of the Flag Officer, Denmark, the 
representatives of the British Ministry of 
War Transport and the Royal Danish Navy 
was that one of the captured German floating 
docks was allocated to the Royal Dockyard. 
That had facilitated the urgent repair and 
maintenance of a considerable number of 
ex-German minesweepers which were allo- 
cated to the Royal Danish Navy, and the 
rebuilding and reconditioning of Danish 
Navy ships which had suffered by scuttling 
or when in German hands. Mr. Nielsen 
agreed with the authors that the hulls of 
the Navy ships ought to be welded through- 
out ; that method, except for the seams of the 
shell plating, had been used for some years 
before the war in Danish minesweepers, and 
afterwards also in torpedo boats of 350 and 
760 tons, with satisfactory results. The 
lining of accommodation and all firm furni- 
ture, &c., and to a certain extent highly 
situated deckhouses, had been made of alu- 
minium alloy, and he agreed that they ought 
also to use that material for other super- 
structures. Large torpedo boats in the near 
future might be powered by geared turbines 
and superheated steam from high-pressure 
water-tube boilers working at 600lb per 
square inch, but for later designs gas turbines 
might be considered. High-speed diesel 
engines might be preferred in motor torpedo 
boats, which later might be surpassed by gas 
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turbines or by a combination of gas turbines 
and diesel engines. For all the ships it was 
intended to press for shock-absorbing devices 
for machinery, instruments, &c. 

Mr. J. Turnbull, noting that Denmark 
was referred to in the paper as ranking 
eleventh among the nations as shipowners, 
said he felt that that was not a true reflection 
of the interest which Denmark took in ship- 
ping matters. In terms of gross tonnage per 
head of population, he had calculated that 
Denmark came into fourth place among the 
nations, being preceded only by Norway, 
Great Britain and the Netherlands. He had 
used the 1939 figures, but they showed the 
intense interest of the people of Denmark in 
world shipping matters. 

Professor J. L. Mansa said the last part 
of the paper contained the warning that we 
should not look away from the steam engine. 
The number of ships powered with modern 
steam engines was perhaps rather small, 
but some interesting steamships had been 
built in Denmark during and after the war, 
having modern boilers of rather small size 
for reciprocating engines. The experience 
gained with them would be valuable if and 
when it was considered better to use steam 
engines more widely. Denmark was following 
developments very closely. 


DINNER 


On Tuesday evening the Institution of 
Danish Civil Engineers and the Federation 
of Danish Shipbuilders entertained the 
President and members of the Institution of 
Naval Architects, and their ladies, to dinner. 
The distinguished company included His 
Royal Highness Prince Axel. Direktor, 
Civiling, H. P. Christensen, presided. Follow- 
ing the meal the toasts of ““ King Frederick 
IX ” and “ King George VI ”’ were honoured. 

A speech of welcome was then made by 
the chairman. 

Proposing the health of “ The Institution 
of Naval Architects,”’ he said that for centuries 
British shipbuilding had led the world, and 
the Institution had contributed greatly to 
the development of modern naval architec- 
ture and marine engineering. The tribute 
paid to Danish shipbuilders in the very able 
paper presented that morning by Mr. 
Merrington and Mr. Hardy was very much 
appreciated. It was a great honour that 
King Frederick had been appointed an 
Honorary Member of the Institution, and the 
Danish shipbuilders had much appreciated 
the remark by His Majesty that his appoint- 
ment was an honour to Danish shipbuilders. 
The meeting in Copenhagen would strengthen 
further the friendship that had been estab- 
lished between British and Danish ship- 
builders. In toasting the Institution, the 
chairman called for three cheers, which were 
given with vigour. 

Admiral of the Fleet Viscount Cunningham, 
as President of the Institution, responded. 
It was with the greatest pleasure, he said, 
that the Institution accepted the opportunity 
to resume its pre-war custom of holding a 
meeting in a friendly foreign country. He 
recalled the invitation extended in 1947, 
when the Institution had hoped to combine a 
visit to Denmark and Sweden, and said that 
most regretfully, owing to the difficulties of 
reaching Scandinavia at that time, it had 
been necessary to postpone the meeting. 
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But both our Danish and Swedish friends had 
most kindly left the invitation open, Tn 
Britain we had recently observed, this time 
with great pleasure, that the North Sea gil] 
appeared to hold no terrors for the Danish 
invading oarsmen. Indeed, it wou! almost 
seem that succeeding developments i: nayal 
architecture had hardly been necessi.y after 
all! After a tribute to the attractive charac. 
teristics of Denmark and the Danes, the 
President emphasised the great intvrest of 
the exhibition, “The Ship,” which the 
members of the Institution had visiied that 
afternoon. He expressed appreciation also 
of the great trouble which the Institution 
of Danish Civil Engineers and the Fe ‘eration 
of Danish Shipbuilders had taken to make the 
visit to Denmark so enjoyable, and fi» giving 
such generous hospitality to members of the 
British Institution and to the ladies. 
Direktor, Civiling, Orla Rode (Vice-Pregj. 
dent, Institution of Danish Civil Engineers), 
who added to the welcome voiced by the 
chairman, spoke of the growing co-operation 
between the engineers of Denmark and other 
countries. Danish engineers, he said, appre. 
ciated the opportunity to co-operate with 
British naval architects, and were happy 
that the Institution of Naval Architects was 
the first organisation outside Scandinavia 
to hold a joint meeting with the Danish 
Institution. That circumstance deserved 4 
toast—‘‘ Long live the Institution of Naval 
Architects and Our Mutual Understanding.” 


“THE SHIP ”’ 

The exhibition, ‘The Ship,” to which 
Lord Cunningham referred, though small, 
was particularly interesting. It was divided 
into a number of sections dealing with ship- 
building from the very beginning, the letter 
from the shipowner in which he applies to the 
shipbuilding firm inquiring about price and 
time of delivery of a vessel. Contract draw- 
ings were shown and models showed the 
processes of launching a ship. More tech- 
nical details followed. There was, for 
instance, a full-size ’midship frame with 
double-bottom tank frames, shell plating, &c., 
with a stem and stern post with propeller 
and rudder, all full size. Models illustrated 
the various stages in the construction of a 
ship. There was a complete two-storey 
superstructure including a wheel-house of 
aluminium, boat deck and passengers’ cabin. 
Abaft the wheel-house and boat deck a 
steering engine was installed. Electric 
winches were on view here. In the next 
section of the exhibition the technical educa- 
tion of apprentices and welfare work was 
illustrated and described. A_ section con- 
cerned with the engine-room followed and 
contained examples of modern marine main 
and auxiliary engines, including a 56ft long, 
ten-cylinder main diesel engine complete 
with auxiliary engines and pumps. 

In another section the navigating bridge 
of a torpedo boat was shown, together with 
turbine for a similar vessel and models of 
Danish naval vessels. Salvage was not 
neglected and much apparatus was on view. 
Submarine welding and cutting was demon- 
strated in a tank. A further section dealt 
with the history of Danish yards. The oldest 
Danish yards of which traces have been 
found date from about 1500 A.D., with the 
exception of that at Svendborg Sound, which 
may be traced back to the year 1235. 
Throughout the period of the exhibition, 
which closed on September 4th, a fishing 
craft was being built in a wooden shipyard 
outside the Forum in which the exhibition 
was held. The keel was laid on the first day 
and the ship was in frame on the last day— 
sixteen days later. 

On the resumption of the proceedings on 
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Wednesday morning, August 31st, Professor 
L. Troost, of Holland, paid a tribute to the 
late Dr. G. 8. Baker, formerly superintendent 
of the Ship Division of the N.P.L. at Ted- 
dington, who had died about fourteen days 
pefore the meeting. Dr. Troost referred to 
him as one whose presence at such meetings 
wag so intimate and whose contributions to 
the “ Transactions” of the Institution were 
always So important. On behalf of all the 
foreign members of the Institution, one could 
sav that the death of Dr. Baker was a 
personal loss ; it was not only a national loss 
for Great Britain, but an international loss. 
He was a man of very strong character and 
expressed his feelings in no uncertain way ; 
but he was always ready to discuss the 
opinions of others in a kindly way, and the 
profession had learned a good deal from him. 
His work would outlive him for very many 
years to come. We had his well-known text- 
books and his papers in the “ Transactions ” 
of various societies, and when those in the 
profession were faced with difficulties tney 
would refer to his writings for solutions. His 
name would rank with those of William 
Froude and Admiral Taylor as classic in the 
profession. In the reception room at 
Wageningen model basin there were the 
portraits of Froude, Admiral Taylor and the 
Dutch worker, van Tidemann, and Dr. 
Baker’s portrait would hang with them. 

(On Professor Troost’s proposal, the meet- 
ing observed a short period of silence.) 

The technical sessions were then resumed. 
Admiral of the Fleet Viscount Cunningham 
of Hyndhope (President of the Institution) 


presided. The following paper was pre- 
sented :— 
EFFECT OF LAMINAR FLOW ON SHIP 


MODELS 
By J. F. Arian, D.Se. (Member of Council) and 
J. F. C. Conn, D.Se. (Member of Council). 

This paper describes an investigation of the extent 
and influence of laminar flow on a number of ship 
models. Existing knowledge relating to boundary 
layer flow and the results of relevant aerodynamical 
investigations are summarised. It is shown that the 
stimulation of turbulent flow is essential in certain 
ship models, notably those of fairly high block 
coefficient. The investigations concerned in this 
paper were arranged partly by the British Ship- 
building Research Association and partly by the 
Ship Division of the National Physical Laboratory. 

Following the presentation of the paper, 
a cinematograph film was exhibited, illus- 
trating the flow of the water from the bows 
of a ship’s model and the effect on that flow 
resulting from the use of a trip-wire at 
different positions in the fore and aft direc- 
tion. 


Discussion 


Sir Maurice E. Denny, Bart., K.B.E., 
8.B. (Vice-President), felt that he was in 
& somewhat privileged position, for during 
his lifetime he had not only worked in an 
experiment tank and had actually made 
predictions, but in later years he had also 
had to assess the worth of such predictions 
as a practical shipbuilder engaged in a highly 
competitive industry. 

Speaking first as a diffident scientist, 
Sir Maurice said that fully twenty years ago 
experiments were made in the Dumbarton 
tank with a piece of cord around the fore- 
body of the model of a fairly full cargo 
vessel, and also with struts attached to the 
carriage, &c. Those tests were made to 
disprove the assertion of a critic that properly 
induced turbulence could greatly increase 
the model resistance. More recently, how- 
ever, the Dumbarton tank had successfully 
recorded visual evidence of the laminar 
areas on the B.S.R.A. 0-75 Block model, 
using the now familiar chemical film dilution 
process. Admittedly patience was required 
with that technique until proficiency was 
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attained, but he suggested that the authors 
were @ little too critical of it as being tedious. 
During the previous week at Dumbarton 
they had recorded the laminar areas on a 
model at three different speeds of advance, 
with two records at each speed, of both 
the port and starboard sides of the model, 
with and without trip-wire, all within three 
days. 

After emphasising that the primary object 
now, from the scientists’ point of view, 
was the collection of data on the problem 
from all tanks, Sir Maurice fully endorsed 
the authors’ finding that the diameter of 
the trip-wire to be used should be around 
0-035in. A fine block coefficient, he added, 
would not of itself guarantee immunity from 
laminar flow, particularly if the form had a 
fine midships and rather full water lines at 
the bow, as was demonstrated by the authors’ 
pressure gradient curves. As a shipbuilder, 
Sir Maurice pleaded for restraint and caution 
in reviewing the results of the authors’ 
and of many others’ experiments. Practical 
common sense must prevent us from hoisting 
panic signals at any time and certainly 
prematurely. 

For very many years his firm had carried 
out progressive measured mile trials with 
every ship they had built, and probably the 
number and range of their ship model 
comparisons was unique. Those comparisons 
amply demonstrated the ability of a tank 
to make power predictions sufficiently accu- 
rate for all commercial purposes. In fact, 
such was his firm’s faith that where a dis- 
crepancy of more than 4 or 5 per cent occurred 
they suspected the engineers’ torsion meters ! 
On occasions when prediction was not well 
borne out by performance, the discrepancy 
was often later proved to be due to poor 
surface of the ship on trial. Notable examples 
of that had been provided by sister ships. 
It was only fair to say that the great majority 
of ships built by his firm were of such types 
as would not have the resistance of their 
models much increased by stimulated tur- 
bulence at economic speeds. Be that as it 
may and leaving the vagaries of power 
measurement out of the problem, a close 
co-relation between the predicted and mea- 
sured propeller revolutions for a vessel 
with good bottom surface had been shown 
on hundreds of occasions. 

What was the position if a builder received 
a power prediction from the tank 10 per cent 
higher than that previously received for a 
sister ship, simply because a trip-wire had 
now been added to the model ? Sir Maurice 
could not help feeling that, provided both 
trials were carefully conducted, the second 
ship would duplicate the s.h.p. performance 
of her predecessor, in blissful ignorance of 
the presence of the trip-wire in the new 
model tests! In other words, all that was 
happening, he suggested, was that the 
scientists and shipbuilders were passing 
through a phase in which coefficients relating 
ship and model had to be readjusted for 
certain types of form; and he endorsed the 
authors’ plea for the release of more and 
more accurate ship trial data in order that 
that phase might be as brief as possible. 

Mr. J. A. Milne, C.B.E., could not help 
feeling, although investigations to date 
were very incomplete, that the case for the 
universal adoption of some form of turbu- 
lence stimulation was fully established. 
If a standard form of stimulation could be 
adopted, so much the better. Such a step, 
he felt sure, would eliminate those freak 
model results which were apparently achieved 
by relatively minor modifications to the 
forebody lines of the model of a vessel. 
Once experimenters were agreed on a 


uniform method of estimating skin friction 
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and a uniform correction for the surface 
roughness of the ships, then h.p. prediction 
of the full-size ship from model experiments 
should become more scientific than at pre- 
sent. He was pleased that the authors 
had stressed the importance of the necessary 
adjustments to present-day allowances in 
computing s.h.p.—a very important point 
if prudent shipbuilders were to avoid giving 
the shipowner more than his money’s worth 
in s.h.p.. We should seize the opportunity 
now before us to bring those coefficients on 
to a scientific basis. 

Professor L. Troost (Holland) referred to 
some of his experiences over a number of 
years at the Wageningen experiment tank, 
Holland, in connection with the problem of 
laminar flow and said that since 1937 a 
trip-wire had been used on every model 
and they had always obtained results which 
could be repeated. He considered that the 
case for the turbulence wire, from the prac- 
tical point of view as shown at Wageningen, 
and from the experimental and theoretical 
points of view as shown by the paper, had 
been proved to everybody’s satisfaction. 
The full and slow cargo ships, of about 0-70 
or 0:75 block, and the coasters were very 
liable to laminar flow. Generally speaking, 
one could say that the influence of a trip- 
wire on a coaster ranged between 4 and 8 
per cent, which confirmed what was stated 
in the paper. Recalling some work he had 
done some years ago in which models of 
ships with heavily slendered stems were 
compared with well-designed ordinary models, 
he said that when a trip-wire was applied it 
was found that the heavily slendered stem 
was very peculiar in respect of laminar 
flow. Laminar flow could spoil the compari- 
son between two models. If one considered 
two models which were very similar, except 
that one had a rounded stem and the other 
a very sharp stem, one was apt to find very 
improbable differences between the results. 
The point was that the rounded stem pro- 
vided turbulence, whereas the sharp stem 
gave laminar flow. Professor Troost felt 
we should all agree at the next tank con- 
ference to adopt some means, may be a 
trip-wire or something of the kind, which 
would become standard throughout the 
world; and he suggested that we might 
try, in different sizes, a certain model which 
was very apt to give laminar flow. 

Mr. R. W. L. Gawn, O.B.E.; R.C.N.C., 
recalled some experiments made about 
forty years ago at the Admiralty Experi- 
ment Works, Haslar, on models of early 
submarines, in which there were variations 
of hull resistance constant which were 
difficult to explain. The inconsistencies 
might have been due to laminar flow effects 
or, on the other hand, to surface wave- 
making, which had persisted to some extent, 
although the models were well submerged. 
Later the results were reviewed and it had 
become apparent that the effect was asso- 
ciated with viscosity and not with wave- 
making. Tests at a Reynolds’ number of 
3 million or greater were quite free from 
inconsistencies, whereas those at a lower 
Reynolds’ number were subject to the well- 
known variations shown in the paper, 
generally in the sense of reduced resistance 
coefficient. 

Experience at Admiralty Experiment 
Works with models of warships generally 
confirmed that a Reynolds’ number of 3 
million was the minimum at which resistance 
tests should be made for consistent results. 
That meant that full-speed tests were gener- 
ally at much higher Reynolds’ number, 
10 million in some ships, 15 million in others, 
and even greater in others. Judging from 
the character of the resistance curves and 
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the uniformity of the spots, that procedure 
had been successful in avoiding laminar 
flow effects serious enough to influence the 
resistance records. That was confirmed by 
oceasional tests with trip-wires or other 
turbulence stimulating devices fitted to 
some models, and the only effect so far on 
any warship model fitted with a trip-wire 
or strut had been a small increase in the 
resistance constant, amounting to 1 or 2 
per cent throughout the speed range, more 
or less commensurate with the nature and 
size of the device. The only exception was 
the full model of 0-75 block coefficient, 
which the authors had considered in their 
paper, and the results were substantially as 
they had shown. The Reynolds’ number for 
that model ranged from 3 million at lowest 
speed to upwards of 6 million at high speed ; 
so that it was about the minimum Reynolds’ 
number, although the maximum Reynolds’ 
number was well below the maximum of 
warship tests generally. The authors had 
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pointed out that stimulation of turbulent 
flow was essential for forms of fairly high 
block coefficient; and it appeared that a 
special problem arose in testing models of 
high block coefficient. He asked if the 
authors could indicate the lowest block 
coefficient for which turbulence stimulation 
had so far been found essential. Possibly, 
by combining the experience of warships and 
merchant ships, we might find a minimum 
block coefficient below which a Reynolds’ 
number of 3 million was sufficient to excite 
turbulence. Information of that type would 
be of help in deciding whether the problem 
was specific or general and focus attention 
on the required field for research. 

Professor A. F. Lindblad discussed some 
work done in Norway, in which different 
models were tested with and without trip- 
wires, and showed some of the results 
diagrammatically, indicating the effects of 
fullness, and so on. 

Dr. J. Lockwood Taylor said the attitude 
of the aeronautical engineer to the laminar 
flow business was diametrically opposite to 
that of the naval architect. Aeronautical 
engineers knew that they could get laminar 
flow at full-scale; but they had some diffi- 
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culty in getting it on models in the wind 
tunnel, due to wind-tunnel turbulence. 
He asked if the authors of the paper were 
certain that there was no possibility of lami- 
nar flow at full-scale on a ship. Possibly 
there was not, he said, with present sur- 
faces, but there might be with surfaces which 
might be developed as the result of research. 
A limiting upper Reynolds’ number for 
laminar flow had been mentioned by Dr. 
Allan; but Dr. Lockwood Taylor was not 
aware that the aeronautical engineer recog- 
nised such an upper limit. 

If the authors were right in saying that 
the 10 per cent increase of resistance which 
occurred when using the trip-wire must be 
allowed for, would not that increase be more 
like 20 per cent by the time one had cor- 
rected at full scale? If some of our best 
predictions had been in error by anything 
like that percentage, it seemed to be a very 
serious matter. Finally, he suggested it 


was a little misleading to speak of the 


Sept. 16, 1949 


The “ Hugin ” 


THROUGH the kindness of the Elsinory Ship. 
yard, Ltd., a drawing of the Vikiny ship 
‘“* Hugin”? has come into our hands, and we 
reproduce it on this page since we believs many 
engineers and shipbuilders will be ini rosted, 
This ship was built at the Wooden Ship! tilding 
Yard of the Elsinore Shipyard, Ltd., in North 
Zealand, and successfully crossed the North 
Sea last month, partly under propulsion by the 
banks of sixteen oarsmen on each sid», and 
partly by sailing whenever there was a faip 
wind abaft the beam. The total crow was 
fifty-two, which allowed for a change of one 
side of oarsmen. 

The illustration of the general arranyoment 
shows the ship’s structure, which is entirely of 
oak, the only metal being certain iron bolts 
holding the frames in the extreme bow and 
stern. All cleats, sheaves and thimbles were 
fashioned from oak as nearly as possible copying 
the old construction. The mast is capable of 
being lowered in the tabernacle, seen in the 
































THE VIKING SHIP “HUGIN” 


transition from laminar to turbulent flow 
as being a pressure gradient effect ; he asked 
if it would not be more correct to ascribe 
it to a velocity gradient effect. 

Professor C. W. Prohaska (Denmark), 
referring to the authors’ experiments on a 
model where a row of pins was fitted parallel 
to the bow profile and }in inside it, said it 
seemed that those pins produced turbulent 
flow very satisfactorily and that the results 
were the same whether the pins were placed 
sin, lin or 2in apart. That method appeared 
to him to present some advantages over the 
use of a trip-wire. Had the authors con- 
sidered the possibility of using several rows 
of pins on models? They might place per- 
haps one row of pins at the bow, another row 
24in behind it, and other rows extending as 
far back as was thought necessary. 

Dr. Conn, in a brief reply, said he believed 
the adoption of the trip-wire would help 
to make possible closer and far more reliable 
predictions of ships’ powers. He was grate- 
ful for Professor Troost’s remarks, which 
might be described briefly as meaning 
“ fit a trip-wire, and lead a much easier life 
as an experimenter.” 

(T'o be continued) 


@ 


plan, and an awning can be stretched for shelter 
between the two posts shown. 

The floor boards between the rowing seats 
constituted the sleeping accommodation and 
cooking was performed in an oven with primus 
stove. Although the primus stove is believed 
to be of Scandinavian origin, its use must 
have been a departure from Viking practice ! 


— —_»—__—_ 


F.B.I. InpustR1AL ResEARCH CONFERENCE.— 
The Federation of British Industries has now pub- 
lished the official report of a conference of industrial 
research directors and managers which was held at 
Leamington Spa in March last. The conference 
was organised by the F.B.I. Industrial Research 
Committee, of which Sir Wallace Akers is chairman, 
and its discussions were concerned with a number 
of very practical matters, including the relationship 
between the research department and management ; 
finance and costing, laboratory administration and 
staff; application of results of research to produc- 
tion; publicity information and intelligence, and 
relationships with research associations. The 
published record of these discussions will 
undoubtedly be of great value, not only to those 
who attended the conference, but also to numerous 
others concerned with the conduct and application 
of industrial research. The price of the report 18 
2s. 6d., and it is obtainable from the Federation 
of British Industries, 21, Tothill Street, London, 
8.W.1. 
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“BRABAZON I” 











The S.B.A.C. Flying Display and 
Exhibition 


e retrospect the Society of British Aircraft 
Constructors’ Tenth Flying Display and 
Exhibition, which took place last week at the 
Royal Aircraft Establishment’s aerodrome at 
Farnborough, Hants, must be acclaimed the 
finest ever. It gave a most heartening proof 
that the British aircraft industry has now 
emerged from its post-war difficulties and is 
second to none. It is fair to say, too, that 
its prestige overseas has never stood higher. 
As mentioned in a Seven-Day Journal 
note last .week, the show was given to 
members, guests and overseas visitors from 
more than sixty countries on Wednesday, 
Thursday and Friday of last week. The 
public were admitted on Saturday and 
Sunday, and about 250,000 people crowded 
the aerodrome on those days. On Thursday, 
in fine flying weather, the Bristol ‘‘ Brabazon 
I,” having flown for the first time the Sunday 
before, made a special flight from Filton and 
cruised majestically over the runway and 
back again, at a height of about 500ft, dwarf- 
ing the largest of the aircraft which had 
already been seen flying. For many that 
was the first opportunity of seeing for them- 
selves this remarkable goliath of the air. 
Our illustration above gives some idea of how 
It appeared on that occasion, though the 
seale is difficult to visualise. 
Apart from the unexpected sight of the 
‘Brabazon ” on Thursday, the arrangements 
for each day of the show were almost identical. 
Visitors were given an opportunity each 


morning of inspecting at close quarters the 
line-up of aircraft on the tarmac; the 
Static’ exhibition this year was housed in 
one large building, and permitted visitors 
to see the products of more than 200 
exhibitors, while the afternoons were devoted 
to demonstrations of the flying qualities of 
the majority of the fifty-nine aircraft present. 
Some brilliant and exciting performances 
were made, the order of flight of aircraft 
being nicely calculated to demonstrate in 






AT FARNBOROUGH 


turn the fine control characteristics of modern 
aircraft at high speeds. 

Technically, the chief interest lay, of 
course, in the large number of aircraft flying 
with gas turbine propulsion of one form or 
another. Apart from engines for light air- 
craft and helicopters, the British programme 
is entirely based on jet or turbo-propeller 
power units, and it is now seen how right 
the decision was to concentrate on those 
forms of engine, in which such a lead was 
obtained during the war years. Then, again, 
there was much of technical interest on the 
stands of the static exhibition, indicating 
rapid and important progress in the design 
and manufacture of engines, accessories, 
components and fittings. 

Regrettably the space at our disposal is 





ENGLISH ELECTRIC ‘**‘CANBERRA’’ JET BOMBER 











+ HOSZLAW NOAY,., SBOAON-STION L4VeONIY IVINEWINadXg ..NOSLIW,, .«. LVEH-3H,, BDAON -STIION 


aaautbus ay 


= 


LHOMA NI YS1idODINIZH ..3SYOH HYIY,, VAUNRID + Z0L,, OWAY 


ENGINEER 


= 
= 
e 











HONOUOUNAVA LV AVIdSIG SHYOLONULSNOO CLAVHOUIV HSLLIUA ALHIOOS WHL LV LAVYOULV 





inadequate to attempt to describe in tech- 
nical detail all the new aircraft shown, much 
less the equipment and components in the 
static exhibition. We have therefore selected 
for illustration and brief description certain 
of the latest aircraft. 

An aircraft which attracted universal 
interest was Britain’s first jet bomber, the 
English Electric ‘ Canberra.”’ Our illustra- 
tion of the machine in flight and a few brief 
details are all we are permitted to publish. 
The “ Canberra ”’ is propelled by two of the 
new and powerful Rolls-Royce ‘“ Avon” 
axial-flow jet engines ; it is 65ft 6in long and 
has a wing span of 64ft. A mid-wing mono- 
plane design, with tricycle landing gear, the 
machine has exceptionally clean lines, evid- 
ence of design for very high speeds. There 
are no fillets between the fuselage and main- 
planes or elsewhere. Flight tests are said 
to have confirmed very low drag values. The 
cabin is situated well forward of the engines, 
a position which makes for quietness, and 
the tear-drop canopy gives excellent all- 
round and downward vision. In demonstra- 
tion flights the machine put up a perform- 
ance which can only be described as out- 
standing, showing manceuvrability compar- 
able to that of a fighter and a rate of climb 
astonishing for such a relatively large air- 
craft. This development should fill ade- 
quately a hitherto noticeable chink in our 
armour. 
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De HAVILLAND ‘**COMET’’ JET AIRLINER 


In another class by itself was the de 
Havilland “Comet,” the first four-engined 
jet airliner ever to be built. 


It attracted 


VICKERS SUPERMARINE ‘‘ TYPE 510°' SWEPT - BACK 


much attention, it is reported, from repre- 
sentatives of United States interests. Four 
de Havilland ‘‘ Ghost ” jet engines, set well 


HAWKER ‘P.1052°* SwEPT-BACK WING JET FIGHTER 
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in-board of the swept-back wings of this air- 
craft, promise exceedingly high speeds. It is 
understood that the aircraft was designed for 


WING JET FIGHTER 


Mach numbers up to 0-8, that is, speeds up 
to 520 m.p.h. The aeroplane has thirty-six 
seats. No prototype was made, the design 
going straight from drawing board to produc- 
tion. Fourteen are on order for the British 
airline corporations and two for development 
work ; production started more than two 
years ago and is making good progress. In 
every respect this aircraft is reported to 
handle in an easy and straightforward 
manner, as was witnessed during the display, 
and it undoubtedly marks a big advance in 
airliner design. 

To complement the role played by the 
Comet ” there were shown flying four of 
the latest British turbo-propeller airliners, 
quiet and smooth and the only ones of their 
type in the world. They were the Handley 
Page ‘Hermes V,” with four Bristol 
“Proteus” units; the same firm’s 
“Marathon 2,” a development of the 
** Marathon’ with two Armstrong Siddeley 
‘““ Mamba ” units ; the Armstrong Whitworth 
** Apollo,” with four ““Mamba”’ units; and 
the Vickers “‘ Viscount,’ with four Rolls- 
Royce “ Dart” units. 

In the military fighter and experimental 
class we illustrate a number of the new types 
shown. Two swept-back wing machines, 
developed in each case from fighters shown 
the year before with normal wings, were the 
Vickers Supermarine ‘‘ Type 510” and the 
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Hawker “ P.1052.’’ The Vickers machine is 
a development of the “ Attacker,” with a 
Rolls-Royce “Nene” jet engine installed 
amidships and discharging through the tail, 
whilst the Hawker fighter is classed as an 
interceptor and is a development of the 
** P.1040,” also with a ‘‘ Nene ”’ jet unit, but 
discharging through bifurcated jet pipes at 
the trailing edges of the wings, alongside the 
fuselage. Some magnificent flying was done 
in friendly rivalry between the pilots of 
these two machines, at speeds in the neigh- 
bourhood of that of sound. 

A complete and unexpected novelty, in 
the form of a research machine with “ delta ”’ 
wings, immediately named “The Flying 
Triangle,’ was the Avro “ 707,” which was 
not flown but was inspected with much 
interest. Particulars of this jet-propelled 
machine are at present lacking, but its 
appearance is well shown in the photograph 
we reproduce. 

Two experimental Gloster “‘ Meteor ”’ air- 
craft were shown flying by Rolls-Royce, Ltd. 
The first was fitted with two “ Derwent V ” 
engines incorporating reheat systems in the 
jet pipes. “ Reheat,” or “ after-burning,” as 
it is sometimes called, enables the pilot to 
obtain greatly increased power from the 
engine at will. It is not permissible to give 
details of the Rolls-Royce system, but it can 
be said in general that it depends upon the 
injection and burning of additional fuel in 
the jet pipe. As the additional fuel is con- 
sumed at a heavy rate, reheat is intended to 
be used only for short periods at take-off and 
combat powers. Due to the reduced exhaust 
gas density a larger diameter of propelling 
nozzle is required when using reheat; but 
to avoid compromising the engine perform- 
ance the nozzle must be capable of readjust- 
ment to standard size. The lengthened jet 
pipes are clearly shown in our illustration. 

The second Rolls-Royce flying exhibit 
was a “‘ Meteor ” with two “ Avon ”’ engines, 
such as are fitted to the “‘ Canberra ”’ referred 
to earlier. It is generally accepted that the 
“Avon” is the most powerful jet engine 
flying at the present time, and its incorpora- 
tion in these aircraft was shown to give a 
striking performance, particularly in rate of 
climb. It seemed only to take a few seconds 
for the “‘ Avon ’’-equipped aircraft to climb 
out of sight above clouds at 7000ft. 

Though we have omitted reference to 
many other interesting new aircraft shown, a 
few words must be said about the Cierva 
“ Air Horse” helicopter, shown in flight 
this year. Our illustration indicates slight 
changes since it was shown last year, 
including additional fin and rudder area. 
This ungainly looking machine was flown in 
perfect style, rising quickly from the ground 
and performing the usual helicopter antics 
under perfect control. It is the largest and 
most powerful helicopter ever to be flown. 
Three rotors are so arranged that their 
torque reactions cancel one another. Its 
gross weight is 17,500lb and the payload 
may take the form of twenty-four passengers. 


——— —g————— 


CEMENT Prices.—The Cement Makers’ Federa- 
tion announces that, in agreement with the Ministry 
of Works, the prices of ordinary Portland and 
rapid-hardening Portland cements have been 
adjusted as from September Ist. The overall effect 
of the adjustments—including a reduction in the 
charge for paper bags—has been to reduce the 
consumer’s average buying price for cement, includ- 
ing paper bags, throughout Great Britain and 
Northern Ireland by about 2s. per ton. The 
alterations are not, however, uniform throughout, 
owing to adjustments in certain areas arising from 
changes in costs and freights. In the London area 
the adjustments will result in graded prices being 
charged as elsewhere in the country instead of one 
flat price as hitherto. 
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Dual Fuel (Gas-Diesel) Engines 


N the Supplement accompanying our issue of 

September 2nd, we briefly described, and 
illustrated the 165 b.h.p. three-cylinder, dual 
fuel (gas-diesel) engine, which was shown on the 
stand of the English Electric Company, Ltd. 
We are now able to illustrate in more detail 
the very simple mechanism which is employed 
to make the standard diesel engine available 
for the use of suction gas, town’s gas, sewage 
gas or natural gas, with pilot ignition by oil 
injection. 

The system we are describing has the advan- 
tage that it can be applied to a standard diesel 
engine, without alteration of any kind, except 
the fitting of dual fuel valve boxes, gas 
manifolds and governor linkage. 

A good impression of the simplicity of the 
system is given by an accompanying engraving 
which illustrates a set of parts required 
for converting a seven-cylinder diesel engine to 
dual fuel operation. These dual fuel parts have 


box, which we reproduce below, it 


vill be 


seen that a governor valve and a main ¢ is inlet 
or flutter valve (with means for individi.;| Valve 
adjustment and governor linkage) is fi:ted to 


each cylinder. 


The valve box replaces the 


standard air manifold, which, as showy 
opposite, is transferred to the top flange of the 
valve box. 

The arrangement of the governor valyg 
controls will be seen from the drawing 
and view of the diesel fuel pump inkage 
reproduced opposite. In order to provide g 
connection to the standard diesel fuel | ump a 
special adjustable lever is attached to the 
governor arm of the fuel pump. This cop. 
nection is made by removing only one bolt and 
inserting the gas control lever, which in the 
illustration is shown immediately to the right of 
the notched fuel control lever. 

Returning to the design and construction of 


the gas-air junction box (which is shown in the 





PARTS ASSEMBLY FOR A DUAL FUEL SEVEN - CYLINDER 


bsen dispatched to an Eastern oilfield, to make 
use of natural gas for the production of electric 
power by diesel engines, which have already 
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ENGINE CONVERSION 


drawing and in the model illustrated opposite), 
it will be noted that the box is of venturi shape, 
with an internal baffle for the purpose of pro- 
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ARRANGEMENT OF VALVE AND GOVERNOR GEAR 


been running on oil fuel for over twelve months. 
From the cross section through the valve 


’ calorific 


moting stratification 
and forming an injector 
for the entering gas. 
The air passing through 
the venturi orifice 
causes a depression, 
which opens a spring- 
controlled ‘“‘ flutter” 
valve, so called because 
of its vibratory move- 
ment. This valve admits 
the gas, after scavenging 
(with air only) has 
taken place, and it 
opens only after the 


exhaust valve has 
closed. The drawing 
and the photograph 


of the junction box 
show the adjustable 
screwed sleeve for vary- 
ing the timing of the gas 
inlet valve by varying 
the pressure of the valve 
spring ; when correctly 
set the sleeve can be 
locked in position by 
the screw shown. Above 
the gas inlet valve is the 
governor valve, which 
is designed to deal 
efficiently with all high 
value gases 
from town’s gas at 450 


B.Th.U. to natural gas at 1160 B.Th.U. per 


cubic foot. 


For suction gas and furnace gas 
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paving # calorific value of 120 to 170 B.Th.U. 
per cubic foot the small cone valve is replaced 
by a larger diameter plate valve and valve 
seating, @8 illustrated in the inset repro- 
duced at the top of our drawing. For governing 
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the pilot ignition oil is varied by mov- 
ing the notched fuel control lever already 
referred to. The amount of pilot injection 
about 3-8 per cent. in 
full load, to any desired per- 


oil varies from 
B.Th.U., at 





GAS AND AIR MANIFOLD ASSEMBLY 


the inlet of these low calorific value gases the 
ratio of the linkage of the rods and levers must 
be altered. To do this multiple holes are pro- 





GAS CONTROL LEVER 


vided in the lever ends and there is a range of 
adjustment on the fuel pump governor arm 
connection. These adjustments can be made 


JUNCTION BOX WITH GOVERNOR AND GAS 
VALVE 


While the engine is running, the ratios for the 
higher calorific value gases corresponding with a 
shorter lever and vice versa. The percentage of 


centage, at lower loads. In cases where the 
supply of gas may fall off suddenly or the 
calorific value diminish, or (as in oil well 
practice), the supply may be cut off, the control 
mechanism can be modified to run on unre- 
stricted pilot ignition oil and as a full diesel 
engine, thereby keeping the speed of the engine 
constant. This provision is necessary in plants 
running in parallel with an electricity supply 
system. Under such conditions the percentages 
of oil used may rise to 10 to 12 per cent. 

In order to cope with very sudden changes in 
gas supply an additional device can be supplied, 
which holds all fuel pumps in the position of 
minimum percentage ; but, should the governor 
slow down on account of the sudden failure of 
the gas supply, the fuel pump control is auto- 
matically released and full diesel operation 
established. Again, to meet the requirements 
for prolonged operation on light loads, an addi- 
tional device is fitted, which controls the supply 
of air after half load has been reached. In con- 
clusion, we learn that the dual fuel mechanism 
here described was developed from a device 
which has been in use for nine years on suction 
gas engines working on wood refuse, sewage gas 
and town’s gas. 





Centenary of Newcastle High 
Level Bridge 


THE two-decked High Level Bridge over the 
River Tyne at Newcastle will be 100 years old 
this month ; it was officially opened for railway 
traffic by Queen Victoria on September 28, 1849. 

The bridge was built to the design of Robert 
Stevenson, as consulting engineer, and Thomas 
E. Harrison, engineer to the York, Newcastle 
and Berwick Railway. It is 13374ft long with 
six clear spans, each of 125ft, and eight masonry 
approach spans. Four of the main spans cross 









the waterway of the Tyne with a headway of 
over 80ft. The upper deck of the bridge carries 
three railway tracks and the lower deck carries 
a roadway with a double tramway and two 
footpaths. The roadway was brought into use 
on February 4, 1850, and in 1920 the Newcastle 
Corporation obtained power to run tramears 
over the bridge. 

The first pile for the foundation of the bridge 
was driven on October 1, 1846, and erection was 
completed on June 7, 1849. The four main spans 
which cross the waterway are carried on ashlar 
piers founded on timber piles. Each span con- 
sists of four cast iron tied arches, spaced at 
7ft 4in, 21ft 6in and 7ft 4in centres across the 
section of the span, the footpaths on the lower 
deck being situated between the outer and inner 
arches, and the roadway between the inner 
arches. The arches are tied by 7in by lin flat- 
link wrought iron chains, four links being used 
for the outer arches and eight links for the inner 
arches. The chains are secured to each end of 
the cast iron arch ribs by cotters. 

The three railway tracks on the upper deck 
are carried by cast iron cross girders at 9ft 10in 
centres, having longitudinal 12in by 12in timber 
rail bearers, one under each rail. Each cross 
girder is supported on the four cast iron arch 
ribs by four cast iron columns. 

The roadway on the lower deck between the 
inner arches was originally carried by 12in by 
12in timber cross girders at about 3ft 3in 
centres, these cross girders being carried by 
longitudinal cast iron girders suspended from 
the inner cast iron arch ribs by 2in diameter 
wrought iron bolts spaced at 9ft 10in centres. 
These suspension bolts are enclosed in a cast iron 
casing which corresponds in shape and align- 
ment with the cast iron columns supporting the 
upper deck. The two footpaths are carried in a 
similar manner between the outer and inner cast 
iron arches, the cross girders in this case being 
12in. by 6in timbers. In 1893 the portion of 
the cast iron cross girders carrying the rails over 
the roadway was strengthened by the provision 
of wrought iron cross girders. 

The foundations of the river piers were 
originally enclosed in a cofferdam of timber sheet 
piling, and in 1906, in order to widen the water- 
way for the passage of larger vessels, the outer 
row of the cofferdam piles on the channel side 
of the south pier was removed, leaving the inner 
row of sheet piling to protect the foundations. 
In 1915 investigation showed that the material 
underlying the concrete capping of the main 
piles of this pier had deteriorated considerably. 
Owing to the war, it was not thought advisable 
to carry out repairs, as it would have in- 
volved the temporary narrowing of the channel, 
and it was not until 1919 that it was decided to 
proceed with the construction of a steel pile 
cofferdam round the south pier. 

On completion of the cofferdam the material 
round the piles and underneath the original 5ft 
thick concrete foundation was examined, and 
it was decided to underpin the whole of the 
foundation with concrete down to the solid clay 
into which the piles were driven, the joint 








NEWCASTLE HIGH LEVEL BRIDGE 











326 


between the new and old concrete being made 
tight by pressure grouting. At the same time, 
the other two river piers were examined, but 
their foundations showed no deterioration. 

The rearrangement of the roadway, which was 
completed in 1922 to enable tramcars to run 
over the bridge, consisted in replacing the 
timber cross girders of the roadway by 12in by 
12in broad-flange steel beams, and the provision 
of additional suspension bolts from the inner 
arch ribs to the longitudinal cast iron girders 
carrying the ends of the cross girders of the 
roadway. Two tramway tracks were laid, the 
rails being carried on 9in by 6in timbers sup- 
ported by the cross girders, the remainder of the 
floor, being wood block paving, 4in thick, 
carried on 12}in by 6in creosoted timbers. 





The Prospects of Generating 
Electricity by Wind Power* 


Tue object of the present investigation has 
been to determine, from wind statistics for a 
number of selected meteorological stations in 
Great Britain, what velocities and durations of 
wind could be expected in different localities 
and to convert them into probable values of 
electrical power and energy available to a given 
size of wind turbine located at sites within 
these districts. An indication is given of the 
potentialities of small wind-driven generators 
and basic information is provided as a guide in 
their design to suit various conditions of opera- 
tion. Although large-scale aero-generation 
has not been primarily in mind the analytical 
methods used and the information obtained 
are almost equally applicable to such genera- 
tion. The calculations of available power and 
energy were based on an arbitrary figure of 
100 square feet of area swept by the wind-wheel : 
a@ much larger value could just as easily have 
been used. This would, of course, give corre- 
spondingly larger values for the estimated power 
and energy, although some modification, to 
take account of the greater height of tower for 
a large wind turbine would be needed. Again, 
for a large project the wind statistics used for 
estimations would naturally be those for a 
particular and favourable site rather than those 
applying in general to the district in which the 
site is located. 


CONCLUSIONS FROM THE POWER AND ENERGY 
ESTIMATIONS 


From the estimations carried out of wind 
power and energy available, in various localities, 
to a wind-wheel of a given diameter it is possible 
to draw some definite conclusions about the 
practicability of utilising wind power in these 
localities and the factors influencing the eco- 
nomy of doing so. 


PROBABLE OUTPUTS IN DIFFERENT LOCALITIES 


In estimating the output to be obtained it is 
not sufficient to consider merely the wind energy 
available to a given swept area; deficiency in 
this could be made up by increasing the dia- 
meter of the wheel, though at an increased 
capital cost for the plant. Again, one need not 
be too much concerned with the type of aero- 
generator to be used since it is unlikely that 
difference of type will have any appreciable 
influence on the overall efficiency which will 
probably be between 10 and 20 per cent at full 
output in the case of a small set and perhaps 
around 30 per cent in a large unit. 

The method of loading the set or, perhaps 
better stated, of absorbing the available output, 
is certainly important. Over an extended 
period of time maximum output from a small 
generator, for a given wind régime, can only be 
obtained by arranging a schedule of loading 
such that, while the battery is maintained in 
good state, it is never subjected to periods of 
overcharging. This is not an easy condition to 
fulfil and it calls for experimental investigation 
to determine appropriate schedules for different 
wind régimes. The influence of locality has 
been clearly brought out (Table I) to indicate 
the much greater potentialities in western and 





* Abstracts. Report W/T16, The British Electrical 


and Allied Industries Research Association, Thorncroft 
Manor, Leatherhead, Surrey. 
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northern districts. Nevertheless, it must not 
be overlooked that the foregoing estimations 
of available power and energy are based on a 
fixed swept area of 100 square feet and, except 
where otherwise stated, upon an operating 
range of wind velocity of between 10 and 30 
m.p.h. It cannot therefore be immediately 
concluded that wind power is impracticable 
in other districts. The correct conclusions to 


Taste I.—Yearly Available Energy ; Wind-Wheel Area 100 Square Feet 
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some other considerations such as, for example, 
the difficulty of obtaining fuels in remote 
districts for alternative mothods of powor pro. 
duction and the fact that wind-generated power 
is not continuously available ; but those are 
of a rather lower order of importance as com. 
pared with those which influence directly the 
cost per kilowatt-hour of the output. 

In attempting, then, to obtain a quantitative 


























Horsepower-hours | 
Effective ——__—_—_— ——_———, ——_———! Per. 
Observation height of Energy | centage 
station anemometer | Less than 10-30 Over Total waste Usable | usable 
head (feet) | 10 m.p.h. m.p.h, 30 m.p.h, over energy | 
30 m.p.h, 
Butt of Lewis... ... 35 285 35,465 32,640 68,390 16,315 51,790 | 75 
Bell Rock cue 0m 126 400 28,860 36,296 65,550 14,890 50,260 | 17 
Lerwick ... ...  ...| 39 415 31,920 27,760 60,095 11,650 48,030 | 80 
St. Ann’s Head __...| 70 600 30,900 30,140 61,640 15,940 45,100 73 
Tiree see nee eee] 42 510 26,680 23,420 50,610 9,730 40,370 80 
Stornoway... ...| 36 505 23,830 20,440 44,775 7,800 36,470 82 
Kirkwall... ... ...| 35 520 21,460 15,030 37,010 5,080 31,410 | 85 
Deerness... ... ...| 5 540 22,570 13,020 36,130 4,830 30,760 85 
Eskdalemuir ..._ .../ 35 840 16,680 4,310 21,830 1,320 19,670 90 
Plymouth ‘ “| 65 920 14,390 8,050 23,360 3,240 19,200 2 
Cranwell... ... ...| 33 775 14,155 | 2,575 17,505 660 16,070 92 
Edinburgh... ...| 23 900 14,090 1,870 16,860 530 15,430 92 
South Shields... ...| 44 850 | = 12,995 2,920 16,765 1,205 14,710 | 88 
Aberdeen ae | 32 1,010 | 10,080 | 280 11,370 90 10,270 90 
Abbotsinch ; oot 33 1,040 | 7,770 | 1,410 10,220 240 8,940 87 
Birmingham ... | 73 945 | 8,055 | 235 9,235 60 8,230 | 89 
Catterick... 33 900 | 6,450 | 820 8,170 380 6,890 | 84 
Paisley a 31 1,200 5,100 | 280 6,580 90 5,200 | 79 
Balmakewan ... ... 20 1,240 3,490 Nil 4,730 Nil 3,490 14 
Leicester... ... .. | 33 900 | 3,345 | Nil 4,245 Nil 3,345 | 79 
| | | 

















be drawn are that in such districts a larger wind- 
wheel will be required to provide a given output 
and also that it may be necessary to design the 
plant for a lower rated wind speed, i.e., to pro- 
duce its full rated output at a wind speed of 
perhaps 25 m.p.h. or less, instead of at 30 m.p.h. 
Imposition of these design limitations by the 
requirements of less windy localities would 
inevitably increase the cost of wind-driven 
generators made specially for them, and it is 
in this sense that the practicability of wind 
power utilisation there is lessened. 

In making generalisations concerning districts 
with low avarage wind velocities it must be 
remembered that there are, of course, some sites 
in exposed positions on high ground where the 
winds are much stronger than is usual in the 
surrounding country and which might be quite 
reasonably well suited to wind power generation. 
Generally speaking, such favourable sites can 
only be used if the premises to be supplied with 
electricity happen to be quite close to them. If 
medium-size generators supplying a local net- 
work were contemplated a somewhat wider 
choice of site may be possible so that they 
could perhaps be used more freely than very 
small sets. 

With large aero-generators, on the other hand, 
the magnitude of the construction cost involved, 
the wide distribution of the supply network 
into which they would presumably feed their 
output, and also the fact that they would be 
in economic competition with other sources of 
power, point definitely to the choice, for them, 
of the best possible sites in windy districts. 

The output obtainable, under a given wind 
régime, from a medium-size generator supplying 
a local network is still governed by local con- 
ditions—this time the operating conditions of 
the network. Thus the night load on the 
system must be greater than the maximum 
output of the wind-driven generator, otherwise, 
as actually happens often at the Danish village 
power stations, wind power during the night 
may have to be wasted with a corresponding 
reduction of the total output. The same would 
apply, of course, to large aero-generators if the 
total capacity installed ever became large 
enough to exceed the minimum total load on 
the much larger network to which they would 
be connected. 


Economy oF AERO-GENERATION 


The source of power being free, there are 
two main factors to be weighed one against 
the other in assessing the economy of wind 
power; on the one hand, the annual capital 
and maintenance charges, and on the other, the 
annual energy output. There are, of course, 


assessment of the value of wind power one is 
not only handicapped by uncertainties as to the 
conditions of operation, both of wind régime 
and loading, as affecting output, but also by 
the fact that there is only a very small number 
of types of wind-driven generator commercially 
available. So far as can be ascertained, with 
the exception of one Danish type at presentsin 
limited production, these are all of small 
capacity, certainly less than 10kW and most 
of them considerably smaller. 

As a guide to the economic possibilities of 
these small sets, but with strong emphasis on 
the fact that at a favourable site and with 
good operating conditions they may be improved 
upon, an annual output of between 500kWh and 
1000kWh per kilowatt capacity may be taken. 
For medium-size plant with greater chances 
of site selection an average of 2000kWh per 
kilowatt is more likely, while with a large aero- 
generator erected on a specially chosen site 
and designed to take advantage of the wind 

ime at the site—as it is reasonable to suppose 
it would be—3500kWh per kilowatt or even 
more may be expected with some confidence. 

Again with reserve, but with some supporting 
evidence from actual prices for small and 
medium sets and from estimated constructional 
costs for large plants, we may take £100, £75 
and £50 per kilowatt as possibilities for small, 
medium and large sizes respectively. 

Maintenance and depreciation costs of small 
sets using batteries are likely to be greater 
than of larger sizes and fair annual capital and 
maintenance charges (taken together) for the 
three groups may be respectively 15, 10 and 
8 per cent. 

On these bases the costs per kilowatt-hour 
are : 


Small sets ... 3- 6d. to 7- 2d. per kWh 
Medium sets 0: 9d. per kWh 
Large sets ... 0: 27d. per kWh 


CHOICE oF SITE 


To summarise : 

(a) For small sets supplying isolat ed pre- 
mises, to avoid excessive voltage drop in view 
of the usually low voltage of the generator, the 
site should be within 20 or 30 yards of the point 
of supply, on as high ground as possible and 
clear of adjacent obstructions which may screen 
it from wind. The pole or tower on which 
the generator is mounted should be high enough 
to raise it well above nearby buildings. 

(b) For medium-size sets much the same 
recommendations apply, but the higher voltage 
used may allow, and the higher capital outlay 
justify, greater distances from the point of 
supply being chosen if necessary to obtain 
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ter hoight of ground or greater freedom 
from. shielding. : ; 
(c) The much higher capital cost of a large 
ro-generator to supply an extensive main 
network both allows and requires much more 
care to be taken in choosing a suitable site 
for it. It would, naturally, be placed in a 
district known, from meteorological records, 
to have @ high annual average wind speed. 
The actual site in the district would be chosen, 
after @ preliminary wind velocity survey of 
sufficient duration to obtain accurate informa- 
tion on the annual wind régime, at points on 
high ground within a few miles of the network. 
Local topography would have to be studied, 
also, to ensure that the hills considered had 
suitable contours giving a natural acceleration 
of the wind over their summits without pro- 
ducing turbulence and to ensure that there 
would be no serious shielding, by surrounding 
hills, whatever the wind direction. 


FuRTHER INVESTIGATIONS 


Since this report deals with the potentialities 
of the wind as a source of power and is not 
directly concerned with its utilisation, it would 
be out of place to enter into a discussion of 
investigations which may be required to deter- 
mine the best design of wind-driven generator 
or the schedule of loading to make the most 
use of the available wind energy. The E.R.A. 
ir, in fact, already studying these matters 
experimentally, but they must form the subject 
ofa separate report when the work is completed. 
There are, however, some questions arising out 
of the subject matter of this report which appear 
to need investigation. 

The meteorological data used as a basis for 
the estimates of available wind power and 
energy made in preceding sections has been 
supplied by the Air Ministry Meteorological 
Office from records obtained at their observa- 
tion stations in different parts of the country. 
They give a good general picture of the wind 
conditions in the districts concerned, but cannot 
be accepted as a precise indication of the wind 
velocity at any points other than those at which 
the anemometers are located nor for any other 
altitudes. Again, the Meteorological Office 
and other investigators have studied the effect 
of altitude upon wind velocity principally 
over open level ground. For more exact esti- 
mates to be made of available wind energy at 
any given site investigations would be required 
to determine the behaviour of the wind flowing 
over different shapes and types of ground 
surface, of the effect of altitude upon the wind 
velocity over hill summits and of the shielding 
effect of obstructions at various heights and 
distances. This bears on the question of the 
acceleration of the wind over a suitably shaped 
hill. It is doubtful also whether sufficient 
information already exists relating to the magni- 
tudes and durations of gusts and of the changes 
in wind velocity over small areas such as those 
which might be swept by an aero-generator 
propeller. The rate of change of both velocity 
and direction of wind at different heights and 
with different wind strength are questions 
which would also repay study. 

Although it may prove difficult to ascertain 
without actually erecting fairly large wind- 
driven generators it would certainly be interest - 
ing to know how far down-wind a second 
generator should be placed to avoid interference 
from one already operating. 
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South African Engineering 
Notes 
(From our South African Correspondent) 


Trade and Industry 


The Board of Trade and Industries, 
in its recently issued report for 1948, comments 
that during the past decade and a half manufac- 
turing industry in the Union has been afforded 
at least two great opportunities of expanding 
and establishing itself, and that present condi- 
tions may possibly create a third opportunity. 
It goes on to warn industrialists about the 
many inefficiencies prevalent in large sections 
of industry in South Africa and to say that it 
is against increasing protection for local manu- 
facturers. It has always been anxious to foster 
sound industrial growth and it has attempted 
to recommend only such protection as seemed 
necessary to secure the establishment of 
efficient manufacturing concerns capable of 
meeting normal foreign competition in the 
long run. Apart from the general absence of a 
need for greater protection at present, both 
the short and long-term interests of the Union, 
in the Board’s opinion, call for the utmost 
caution in regard to recommending increases 
in duty. The report goes on to point out that, 
in the existing absence of keen overseas com- 
petition due to import controls, a powerful 
incentive to efficiency is lost and wasteful 
methods of production may occur. The Board 
feels that increased protection now might easily 
reduce the incentive to improve efficiency by 
making the position of local manufacturers 
more secure than it is already. 

“Tt is not difficult,” comments the report, 
“to point out the main inefficiencies prevalent 
in large sections of South Africa’s industry. 
Inadequate and obsolescent equipment is often 
found, but this is probably far less serious than 
the widespread lack of proper planning and 
control of productive processes. This is easily 
discernible in the haphazard manner in which 
such items as factory lay-out and expansion 
so often occur. It is also evident in the general 
lack of accurate knowledge and control over 
the productivity of both men and machines.” 
In the Board’s opinion it is the responsibility 
of organised labour to co-operate with manage- 
ment in developing local industry on a sound 
competitive basis in the interests of the whole 
country. Labour should, therefore, show 
greater readiness to agree to measures which 
will increase its productivity. 


Aerodromes Under Construction 


A large annual loss on the three large 
aerodromes now being constructed at an esti- 
mated cost of nearly £12,000,000 is expected 
by the South African Railway Administration. 
The three aerodromes are the international 
Jan Smuts field at Kempton Park, near 
Johannesburg; Belville Airport, Cape Town, 
and Reunion Airport, Durban. Giving evidence 
recently to the Parliamentary Select Committee 
on Railways and Harbours, the general manager 
of the South African Railways, Mr. W. Marshall 
Clark, said that it was quite certain that those 
airports would run at a big loss, and he added 
that the Minister of Railways had estimated 
the loss at £600,000 annually. 

At Jan Smuts Airport, the task of moving 
5,000,000 cubic yards of earth is nearly complete 
and almost 15 miles of underground drainage 
system have been laid. Foundations for run- 
ways and taxi-ways are about a quarter ready, 
including the completion of most of the founda- 
tion for the 10,500ft main runway. Already 
32,400 cubic yards of concrete have been laid, 
and a further 201,000 cubic yards are due to be 
put down before flying starts in 1952. No 
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bitumen has yet been laid on those runway 
foundations now completed, but this work is 
scheduled to start next month. The runways 
are being built for machines weighing up to 
300,000 lb, and a strict watch is being kept on 
the density of the rolled soil. 


Railways 

The efficiency of operation of branch 
line services depends very much on the engine 
power available and the coming introduction 
of the new class ‘‘ 24” type of engine, designed 
by the Chief Mechanical Engineer, S.A.R. and 
H., and built in the United Kingdom, will be the 
answer to branch line difficulties. Using the 
class ‘‘19-D” engines, some of which are 
employed, is satisfactory on some lines only, 
but there are not enough of these engines to 
go round. The class “‘ 24” is a light branch- 
line engine, weighing about 71 tons, and will 
be used to replace certain old types which are 
no longer capable of giving economic service. 
An order for 100 of these engines has been 
placed with the North British Locomotive 
Company, of Glasgow, at a contract price of 
£2,188,700. The first seven of these locomo- 
tives, which are being erected at the Mechanical 
Workshops, Uitenhage, will be placed in service 
in the immediate future. A further shipment 
has also arrived and it is expected that the 
balance will be in service by the end of the year. 

This engine forms a new departure in locomo- 
tive design in South Africa, a unit cast steel 
frame being incorporated in the design. This 
method, which has been standard practice in 
the United States for some time, was studied by 
senior officials of the Mechanical Department 
who visited America recently. The casting of 
the cylinders and smokebox saddle in the engine 
frame has the effect of strengthening the frame 
assembly and reducing maintenance costs. 
The frames were supplied by the General Steel 
Castings Corporation of America and were 
shipped to the United Kingdom. The locomo- 
tives have a tractive effort of 27,600 lb at 75 per 
cent boiler pressure, and a wheel arrangement 
of 2-8-4. The tenders are of the latest Vander- 
bilt type, and are mounted on six-wheel Buckeye 
bogies. They have a capacity of 9 tons of coal 
and 4500 gallons of water. The weight of the 
engine is 70 tons 17 cwt, the tender weighs 
56 tons 2 cwt, and the length of the engine and 
tender over buffer beams is 7]ft llfin. Ths 
locomotives represent the maximum weight 
and power which can be developed with eight- 
coupled wheels under the track restrictions in 
force on the sections over which they are to 
be used. 

During the year, 105 new 3ft 6in gauge steam 
locomotives, sixteen electric units, thirty-one 
standard-gauge coaching vehicles, and 2714 
goods wagons were placed in service. The 
road motor transport service continues to 
expand and some heavy vehicles, including 
five 20-ton Army tank transporters and five 
45-ton trailers were added to the vehicular 
establishment of the Road Motor Services 
during the twelve months under review. This 
additional plant was provided for the con- 
veyance of loads of abnormal dimensions, the 
transport of which cannot be undertaken 
by rail. 

The Chief Civil Engineer’s Department 
has achieved what is thought to be a record in 
erecting 550 tons of structural steelwork in 
eight days at the new Bloemfontein railway 
workshops. This feat was accomplished under 
the direction of the Resident Engineer, Con- 
struction, Bloemfontein, and represents the 
first stage in the city’s great new railways 
workshops’ expansion project. 


Johannesburg Station 


The first stage of Johannesburg’s new 
railway station is nearly finished and it is 
expected that the railway lines will be trans- 
ferred from their existing to the lower level 
during the early part of next year. As soon as 
this transfer has been made, stage two of the 
plan—excavating the present platforms and 
track—will commence. The old station area 
will eventually cater for suburban traffic, while 
the new section now being constructed on the 
old Wanderers’ sports ground, will be reserved 
for main line traffic. 
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The Trades Union Congress 


The Prime Minister, Mr. Attlee, 
addressed the annual assembly of the Trades 
Union Congress at Bridlington on Wednesday 
of last week, and spoke of the urgent economic 
problems which the world was facing at the 
moment. In the course of his address, the 
Prime Minister said that the Government’s 
policy on wages, prices and profits was an 
essential part of the country’s recovery pro- 
gramme, and was one which had been wisely 
supported by the leaders of industrial workers 
in this country. 

It was well known, the Prime Minister con- 
tinued, that our standard of life and our ability 
to maintain full employment depended on being 
able to maintain the flow of imports of food- 
stuffs and raw materials, a considerable pro- 
portion of which must come from dollar sources, 
as that was where the only available supplies 
were to be found. To pay for those things, 
goods must be produced at competitive prices, 
and it was therefore vital to reduce costs ; 
but, Mr. Attlee added, he did not believe in 
lowering wages as a means of reducing costs. 
He believed, he said, that efficient work could 
only be got by paying adequate wages. To 
reduce however, did mean that both 
employers and employed must seek in every 
way to attain the highest degree of efficiency. 

At the same time, the Prime Minister de- 
clared, it was necessary to realise that increases 
of wages that were not matched by increases of 
production would gravely impair our chances 
of getting over our difficulties. Increased 
demands for money payments, of whatever 
kind, when there was no increase of goods to 
meet them led straight to inflation with all its 
consequences. Mr. Attlee’s claim was that the 
Government had had a very considerable 
success in maintaining a stable cost of living, 
but, he said, continuous wage increases would 
jeopardise that stability. 


The T.U.C. Economic Policy 

Economie policy was debated at Thurs- 
day’s session of the Trades Union Congress, and 
the resolution on the subject, submitted by the 
General Council, was carried by a big majority. 
The resolution was one which pledged continued 
support of “the policy aimed at securing the 
greatest possible measure of restraint in seeking 
to increase personal incomes and expenditure 
unrelated to increased productivity,” but 
it also expressed opposition to any proposals for 
the lowering of wages, lengthening of hours of 
labour, or contraction of the social services. 
Opening the debate, Mr. H. V. Tewson, General 
Secretary of the Congress, said that the General 
Council did not desire to change in any way its 
accepted policy on economic affairs. In fact, 
the General Council declared that that policy 
had been right, but because of circumstances 
outside the Council’s control, the policy had not 
secured the fruits it deserved. 

Mr. J. Tanner, of the Amalgamated Engi- 
neering Union, also spoke in favour of the reso- 
lution, claiming that the average trade unionist 
would support the General Council’s policy as 
‘there was no alternative to it.” The A.E.U., 
he said, had tabled a resolution asking, amongst 
other things, for a reduction in profits, prices 
and distribution costs. His delegation, how- 
ever, was ready to withdraw that resolution, 
because it felt that the General Council was 
taking all possible steps to implement those 
things. 


Nationalisation 


Resolutions relating to the further 
nationalisation of industry were also considered 
by the Trades Union Congress on Thursday of 
last week. One, which was submitted by the 
Amalgamated Union of Foundry Workers, 
called for a full examination of the main sections 
of the founding and engineering industries 
“with a view to making representations to the 
Government for their early nationalisation.” 
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An amendment proposed by the Amalgamated 
Engineering Union, however, recommended that 
the examination should be made to determine 
which sections were appropriate for nationalisa- 
tion, in which sections it would be appropriate 
to establish Development Councils, and in which 
sections the establishment of non-statutory 
advisory bodies, representative of management 
and workpeople, would be desirable. The 
amendment was accepted, and the resolution 
was referred to the General Council for further 
consideration. 


Railway Wages 


On Friday last, there was issued as a 
White Paper the report of the Conciliation 
Board which was appointed in July by the 
Minister of Labour ‘‘ to assist in the considera- 
tion and settlement of certain problems relating 
to salaries, wages and conditions of service of 
the conciliation and salaried grades on the 
railways.” Sir John Forster, K.C., was Chair- 
man of the Board, and it will be recalled that 
the terms of reference directed it “ to endeavour 
to promote an early settlement by negotiations 
between the parties,”’ and, “ failing a settlement 
on any point, to make recommendations, which 
the parties agree beforehand to accept, and to 
report.” 

The principal matter for the Board’s con- 
sideration was the claim, advanced by the 
National Union of Railwaymen, for a wage 
increase of 10s. & week for all conciliation staff, 
and additional payment for all time worked 
between noon and midnight on Saturdays. 
The report points out that to meet this demand 
in full would cost the Railway Executive some- 
thing like £15,750,000. On this main claim, the 
report says, “no accommodation between the 
parties was found possible.”’ After fully weigh- 
ing all the factors—which are set out in consider- 
able detail in the report—the Board reached the 
unanimous conclusion that neither the claim 
for a flat rate, or any increase, nor the claim for 
enhanced payment for Saturday afternoon 
work, was justified at the present time. The 
Board explains that it was unable to accept the 
N.U.R. view that in approaching the claim 
earnings must be disregarded. It agreed that 
possibly a considerable percentage of earnings 
was due to rest day and overtime working 
occasioned by the current labour shortage, but 
observes in its report “‘ it is none the less true 
that a considerable part of earnings arises from 
enhanced payments which attach to work per- 
formed within normal working hours. Night- 
work affords one example. It is inseparable 
from such a public service as railways, and for 
this a nightwork allowance is payable. Another 
example is provided by tonnage bonuses, which 
accrue in respect of work even though done in 
normal hours.” 

A second report from the Conciliation Board 
deals with problems relating to wages and con- 
ditions of service of railway shopmen. The 
terms of reference for this part of the Board’s 
task did not bind the parties concerned to 
agree in advance to acceptance of recommenda- 
tions made. The Board’s discussions on this 
matter were with representatives of the Railway 
Executive, the National Union of Railwaymen, 
and the Confederation of Shipbuilding and Engi- 
neering Unions. The Confederation, the report 
notes, stated that it strongly resented the atti- 
tude of the N.U.R. in pressing a claim in respect 
of shopmen directly with the Railway Executive 
and it objected equally to the Railway Execu- 
tive dealing directly with the N.U.R. in relation 

to a shopmen’s claim. What the Confederation 
asked was that the existing constitutional 
machinery should be used. The Conciliation 
Board took the view that it was of the highest 
importance that the constitutional machinery 
for negotiation established in any industry 
should be supported. It therefore recommended 
that the proper course would be to refer the 
claim for a flat rate increase and for enhanced 
payment for Saturday work back to the Railway 
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Shopmen’s National Council “ to be dost with 
under its constitutional procedure and without 
any undue delay.” 


United Kingdom-Canada Trade Committ, 
Following recent discussions between 

business representatives of both countries, 8 
United Kingdom-Canada Trade Connmittes, 
composed of business men, has been est sblished, 
The Committee is sponsored, in the case of 
Canada, by the Canadian Chamber of Com. 
merce, and, in the United Kingdom, by the 
Association of British Chambers of Commerce, 


the Federation of British Industries, the 
National Union of Manufacturers, and the 


National Farmers’ Union. Mr. C. Gordon 
Cockshutt, president of the Cockshutt Plow 
Company, Ltd., is chairman of the Canadian 
side, and Mr. John McLean, President of the 
Association of British Chambers of Commerce, 
chairman of the United Kingdom side 

It is intended that this Committee, which will 
meet twice a year, shall consider relationships 
of every sort affecting the business of the 
United Kingdom and Canada where a common 
economic interest is to be found. Matters for 
discussion, it is stated, will include internal 
trade developments in one country having a 
bearing on internal trade developments in the 
other country ; developments affecting econo 
mic relations between the two countries ; and 
subjects covering world relationships affecting 
the two countries, such as exchange problems 
and multi-lateral trade relationships. Emphasis 
is given to the fact that the new Committee is 
a business men’s organ'estion formed to 
examine the problems of A.y.o-Canadian trade 
from the business man’s viewpoint. It will have 
no executive function, but suggestions which 
arise will, it is claimed, be considered at the 
busingss level. 


Iron and Steel Production 


The British steel industry achieved a 
new production record for August when the 
output of ingots and castings averaged 287,600 
tons a week, or an annual rate of 14,953,000 
tons. August, of course, is the month in which 
output is particularly affected by holidays, but 
this year it was maintained throughout the 
month at a higher level than in preceding 
years. Pig iron production in August was also 
good, the average of 182,300 tons a week repre- 
senting an annual rate of 9,477,000 tons. A 
year ago in August pig iron production was at 
an annual rate of 9,048,000 tons. 


Labour Costs 

The United Nations Economic Com- 
mission for Europe has prepared a report on 
the relative changes in labour costs in industry 
in @ number of European countries and. in the 
U.S.A. between the pre-war period and the 
first quarter of 1949. The report consists 
mainly of statistical material, which indicates 
that, converted into dollars, labour costs in 
British industry increased last year 65 per cent 
above their pre-war average. ' 





In the U.S.A. 
the increase is computed to have been 108 per 
cent. 

Provisional estimates which the Commission 
has made for the first quarter of 1949 suggest 
that British labour costs were 58 per cent above 
the pre-war average and that American costs 
were 110 per cent higher. Other figures pre- 
sented in the report indicate that on a man-hour 
basis productivity in the U.S.A. increased by 
only 10 per cent between 1938 and 1948, the 
comparable figures for Sweden and the United 
Kingdom being 22 and 18 per cent respect ively. 

In some general comments on its findings 
the Commission says that when all necessary 
reservations have been made, the figures tend 
to suggest that European export difficulties 
in hard currency markets may, in greater 
measure, be caused by the high cost of raw 
materials from non-dollar sources and by the 
higher margin of profit on exports to soft 
currency areas than by high labour costs. 
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Continental Engineering News 


the Aletsch Hydro-Electric Plant, 
Switzerland 


The S.A. de l’Aletsch, a subsidiary 
of the S.A. Lonza, is at present engaged in 
the erection of @ new power station in the 
(onches valley. This plant will utilise water 
of the Massa, a channel of the Aletsch Glacier. 
the 8.A. d’Entreprises Electriques Motor- 
Columbus, of Baden, is entrusted with the 
design of the scheme. Water will be taken some 
hundred yards downstream by the glacier’s 
neck and will be diverted into the valley of the 
Rhone River, through a tunnel, passing below 
the Riederhorn and ending at the Ried village. 
Aconorete spillway dam will be constructed at 
the intake. The penstocks will be 5400ft long, 
the diameter varying between 30in. and 36in. 
The power station will be equipped with two 
Pelton turbines and two alternators and will 
have @ capacity of 15,000kW. Works started 
in the spring of 1948 and it is hoped that the 
first group will be in service by April, 1950, 
and the whole scheme completed one year 
later. 


Reconstruction of Zeebrugge Harbour, 
Belgium 
Reconstruction work in the Zeebrugge 
port, which suffered heavy damage during 
the war, is making good progress. At the time 
of the liberation the port’s lock was blocked 
by wrecks, which prevented seagoing vessels 
fom mooring alongside the quay walls. 
At the present time all the wrecks have been 
removed and 1300ft of quay walls are again 
available to ships. All signalling and beacon 
equipment has been restored and a new fish- 
market is being built. 


Railway Electrification in Austria 

A new railway line converted to elec- 
tric traction has been opened recently in 
Austria by the Minister of Communications. 
This double track line, 35 miles long, links 
Attnang and Puchneim with Linz. At present 
the electric current is supplied by the Attnang 
sub-station, but in future a part of the energy 
will come from another sub-station to be 
erected some 74 miles east of Linz. The 
Attnang sub-station receives electric current 
fom two hydro-electric plants situated at 
Ensingerboden and Schneiderau, in the valley 
of Stubach, by means of a 110-kV transmission 
line 110 miles long. 

By now the overall length of the Austrian 
railway network converted to electric traction 
amounts to 650 miles. Electric traction requires 
some 260 million kWh a year, representing a 
saving in coal of about 500,000 tons. The 
rolling stock comprises 220 locomotives and 
railcars. Works are in progress for the elec- 
trification of the lines linking Spittal-Millstat- 
tersee with Villach and Bischofshofen, with 


| Eben (33 miles), while the electrification of the 


line Linz-Amstettin will start shortly. Two 
hydro-electric plants are at present under 


' erection, one at Uttendorf (Salzbourg) and the 
other one at Braz. 


Wood Research Plan in Sweden 


Since there will be no increased yield 


| from Sweden’s forests within the next thirty to 
| forty years, the better utilisation of available 


timber resources by means of intensified pro- 


| cessing is of great importance. For this reason 
| the Swedish Wood Research Institute in Stock- 


holm prepared a six-year plan for the explora- 
tion of all possibilities in this direction. 

The basic research comprises the minute 
examination of the chemical components and 
technical structure of wood. The Wood Re- 
search Institute has evolved a method for 
bleaching Kraft pulp enabling Swedish mills to 
supply bleached Kraft pulp to paper mills. It 
should be noted that the bleached pulp is even 
stronger than the unbleached variety. Another 
problem occupying the attention of Sweden’s 
6xperts is the production of high quality, rayon 
pulp from the Swedish staple cellulose, and in 
— important progress has already been 

e. 
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Notes and Memoranda 


Rail and Road 


AMERICAN RAILWAY EQuipMEeNt.—A__ report 
from the Association of American Railroads shows 
that, in the first seven months of this year 1157 
new locomotives were put into service on Class I 
railways in the U.S.A., a total greater than any 
shown for the comparable period since 1923. The 
new locomotives included 1112 diesel-electric and 
forty-five steam. At the beginning of August, 
Class I railways had 1009 new locomotives on order, 
a quantity which included twenty-five steam, four 
electric, and 980 diesel-electric. 


RETIREMENT OF Mr. T. F. CoLeman.—The London 
Midland Region of British Railways announces the 
retirement of Mr. T. F. Coleman, chief draughtsman 
in the Chief Mechanical Engineer’s department. 
Mr. Coleman was born on May 28, 1885, at Endon, 
Staffordshire, served an apprenticeship with Kerr 
Stuart and Co., Ltd., and then entered the service 
of the North Staffordshire Railway Company on 
May 1, 1905, as a draughtsman in the office of Mr. 
J. H. Adams, mechanical engineer, Stoke-on-Trent. 
In November, 1926, when the North Staffordshire 
Railway had become part of the London, Midland 
and Scottish Railway, he was transferred to Horwich 
as chief draughtsman in the locomotive drawing- 
office and seven years later he went to Crewe as 
assistant chief draughtsman (headquarters) and 
chief draughtsman, Crewe locomotive works. He 
was appointed chief draughtsman at the Derby 
works in 1935. During his period of office at Derby 
the designs of many locomotives, including the 
‘** Coronation ” and “ City ” class “* Pacifics,’’ came 
off the drawing board. He was also intimately 
connected with the design of coaching stock, includ- 
ing the vehicles built specially for the ‘“ Coronation 
Scot ” train, 


Air and Water 


IRRIGATION IN SpPaAtn.—A report from Madrid 
says that plans are being made to increase the 
number of reservoirs in Spain in order to improve 
irrigation and to extend hydro-electric power 
facilities. By constructing forty new reservoirs 
during the next five years, it is hoped to irrigate 
more than 1,000,000 hectares of land. 


Frre ResIsTANCE OF AIRCRAFT HANGARS.—A 
report entitled “‘ Fire Research, 1948,” has just been 
produced by the Department of Scientific and 
Industrial Research and the Fire Offices Committee 
(H.M. Stationery Office, 1s.), and gives an account 
of work recently carried out by the Joint Fire 
Research Organisation. Among the many matters 
to which reference is made is the protection of very 
large aircraft hangars, some of which are of a light 
construction to which it is not possible to apply 
structural fire protection. After preliminary 
experiments it has been possible to obtain some idea 
of the size of fire against which a given spray 
application would protect the building. As an 
example of the application of results, it was esti- 
mated that to protect a building 75ft by 100ft and 
60ft high against an internal petrol fire, 1500 square 
feet in area, one-third the amount of water could 
be saved by using it to cool the structural steelwork, 
and not for general distribution. 


Arr Survey In ALBeRTA.—The Government of 
Alberta has announced that work is to commence 
on the aerial survey and mapping of 180,000 square 
miles of unmapped provincial territory. The total 
area of Alberta is 255,000 square miles, and the 
new project will complete the mapping of the 
entire province. In addition, a forest inventory, 
covering an area of 95,000 square miles, will be 
compiled by photographic methods. The contract 
for this work has been awarded to the Photographic 
Survey Corporation, Ltd., of Toronto, a Canadian 
associate of the Hunting Aviation Group. Five 
aircraft will be erlgaged on the job next summer, 
and photography is expected to be completed by 
the end of 1951. The new maps will be prepared 
at a scale of lin to the mile and it is expected that 
they will be of considerable assistance to those 
engaged in the oil industry, in forestry and in 
mining exploration. 


Miscellanea 


GOVERNMENT DEPARTMENT ELECTRICAL SPECI- 
FICATIONS.—The Committee on the Standardisation 
of Electrical Cables and Wires for Government 
Services (Secretary, Ministry of Supply, I.E.M.E., 
Walsingham, Chislehurst, Kent) has recently issued 
a 1949 reprint of GDES.5, and an Amendment 


List No. 1 to GDES.19, 1947. The reprint of 
GDES.5 differs from the 1948 issue only in the 
numbering of the pairs of the cable. The Amend- 
ment List details additional types of cordage and 
amends the rubber and P.V.C. requirements. 
Copies can be obtained from H.M.S.O., price 6d., 
for the GDES.5, and 1d. for the Amendment List. 


Zinc Prices.—Because of the reduction in the 
American price, the Ministry of Supply announces 
that from September 10th the price of zine has been 
reduced by £2 15s. a ton to £63 10s. Zine oxide 
prices have been reduced by £2 6s. 6d. a ton as 
follows :—Red Seal to £63 10s.; Green Seal to £65, 
and White Seal to £66. 


AST KILBRIDE RESEARCH STATION.—It is 
expected that work will begin this month on the 
mechanical engineering research station which is 
to be built for the Department of Scientific and 
Industrial Research in Scotland at East Kilbride. 
The cost of the scheme is likely to be in the neigh- 
bourhood of £1,250,000. 


DisposaAL oF PLATING SHop EFrriuEents.—The 
London Centre of the Electrodepositors’ Technical 
Society is arranging a meeting at the Northampton 
Polytechnic, St. John Street, Clerkenwell, E.C.1, 
on Monday, October 17th, at 6 p.m. A paper on 
“The Disposal of Plating Shop Effluents ” will be 
read by Mr. A. E. J. Pettet, who is on the staff of 
the Water Pollution Research Board. 


I.E.E, PresmpENTIAL ADDRESS.—The opening 
meeting of the new session of the Institution of 
Electrical Engineers will be held at Savoy Place, 
Victoria Embankment, London, W.C.2, on Thurs- 
day, October 6th, at 5.30 p.m., when Professor 
E. B. Moullin, Se.D., will deliver his Presidential 
Address. The certificates for Institution premiums 
awarded last session will be presented at the 
meeting. 





MAINTENANCE OF FUEL-INJECTION EQUIPMENT.— 
We have received from Bryce Fuel Injection, Ltd., 
Ironbarks Works, Staines, Middlesex, a booklet on 
the operation and maintenance of the firm’s flange- 
mounted fuel pumps and injectors for diesel engines. 
This booklet also contains a list of spare parts. It is 
available to all concerned on application to the firm, 
and should help the engine user to keep his fuel 
injection equipment in efficient condition. 


InpusTRIAL FinisHES EXuHIBITION.—Plans are 
now being made for the Industrial Finishes Exhibi- 
tion to be held at Earls Court, London, from August 
23 to September 5, 1950. The exhibition offices 
have been established at 26, Old Brompton Road, 
London, S.W.7, and the preparatory work is being 
undertaken by an honorary council and an advisory 
technical committee. The exhibition, it is reported, 
will include a wide range of finishes and finished 
products. 


BIRMINGHAM Firm’s JUBILEE.—To mark its 
fiftieth anniversary, Accles and Pollock, Ltd., 
Oldbury, Birmingham, a subsidiary of Tube Invest- 
ments, Ltd., is making a gift to every employee 
with two or more years’ service with the company. 
Over 3500 employees will receive presentations, and 
of these nearly 700 have served for more than 
twenty-five years. In addition to the gifts, each 
employee is receiving a souvenir address from the 
company, with his or her name inscribed and 
indicating the nature of the occasion. 


InpiAN IRoN AND STEEL Propuction.—A 
survey of India’s industries since Independence 
Day, which has been made by Indian Trade and 
Industry, shows that the present iron and steel 
production capacity of the country is 1,264,000 
tons annually. The maximum output of recent 
years is 1,166,200 tons, which was obtained 
in 1943. In 1947, the survey records, iron and steel 
production was 893,296 tons and last year it fell 
to 854,000 tons, due to a breakdown in the 
Steel Corporation of Bengal’s sheet mill and to 
difficulties of transport. By the end of last year, 
however, production was increasing, a trend which 
it is expected will be continued throughout the 
present year. The survey adds that the Govern- 
ment of India is now considering plans for the 
setting-up of one or two plants designed to produce 
a further 1,000,000 tons of steel annually. 


Heaton Works JOURNAL, DIAMOND JUBILEE 
NuMBER.—The Summer number of the Heaton 
Works Journal contains a number of special articles 
to mark the Diamond Jubilee of the Heaton Works 
of C. A. Parsons and Co., Ltd. The contents in- 
cludes a phase of the work of the late Sir Charles 
A. Parsons on revolving armature alternators and 
one of the illustrations in this article shows a 1000kW 
turbo-alternator built in 1900 for the city of 
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Elberfeld. Another article traces the growth of 
Heaton Works from 1889 to 1949, and a third 
article deals with one of the more recent develop- 
ments—expansion of the works south of Shields 
Road, to accommodate mainly those workshops 
that are incidental to the building of turbo-alter- 
nators. A full description of the construction of the 
800-ton electromagnet for the Harwell cyclotron 
forms an interesting account of an unusual contract 
recently completed for the Ministry of Supply. 
‘* Britain’s Energy—A New Conception,” is the 
title of the Watt Anniversary Lecture delivered 
by Sir Claude Gibb before the Greenock Philoso- 
phical Society in January last, and reprinted now 
in the Heaton Works Journal. Finally, to maintain 
its traditional variety of editorial matter, the 
Journal contains articles on such diverse topics 
as the Problem of Japan, Sealing in the Far South, 
the County of Durham, and Firefighting in England 
until the Twentieth Century. 


OxsiTtuaRyY.—We have learned with regret of the 
death of Mr. G. W. E. Hooper, which occurred on 
September 3rd. Mr. Hooper, who was sixty, was 
secretary of the English Electric Company, Ltd., 
the staff of which company he joined in 1920. We 
have also noted with regret the death of Mr. James 
Miller, M.I.E.E., manager of the Glasgow office of 
the British Thomson-Houston Company, Ltd., 
which occurred on September 10th. He was sixty- 
two and first joined the staff of the British Thomson- 
Houston Company, Ltd., in 1908. For a few years 
Mr. Miller was a partner in the consulting firm, 
Messrs. Thomas Young, Son and Miller, Glasgow, 
but he returned to B.T-H. in 1922, since when he 
had been in charge of the Glasgow district office. 


CoRROSION FATIGUE CRACKING IN STEAM PIPES. 
—A report on corrosion fatigue cracking in steam 
pipe systems at power stations has been issued by 
the Corrosion Fatigue Committee, which was con- 
stituted in 1947 by the Central Electricity Board 
and came under the egis of the British Ekctricity 
Authority on April 1, 1948.- The report first 
describes the mechanism of crack development, 
then indicates the places where failure may be 
expected, and outlines methods of detection and 
observation. After discussing the effect of such 
considerations upon the lay-out of new plant, the 
report offers some guidance on alterations that 
may be necessary to existing plant. We learn 
that the Committee is continuing its investiga- 
tions and will welcome information and sugges- 
tions. The report is published by the British 
Electricity Authority, British Electricity House, 
Great Portland Street, London, W.1. 


Atomic CONFERENCE IN CANADA.—The Ministry 
of Supply states that a conference of British, 
American and Canadian scientists is to be held at 
Chalk River, Canada, from September 26th to 28th, 
to review the working of their combined arrange- 
ments for release of scientific and technical informa- 
tion on atomic energy. In 1946 a Declassification 
Guide was laid down, the principles of which are 
followed by the three nations. The contents of the 
Guide are reviewed from time to time at tripartite 
conferences, of which the Chalk River meeting will 
be the third. The first was held at Washington in 
November, 1947, and the second at Harwell in 
September, 1948. United Kingdom representatives 
at the Chalk River meeting will be Professor R. E. 
Peierls, F.R.S., of Birmingham University ; Pro- 
fessor H. J. Emeleus, F.R.S., of Cambridge Uni- 
versity, and Mr. J. F. Jackson, of the Atomic 
Energy Research Establishment at Harwell, who 
will act as the secretary of the U.K. delegation. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


LIGHT-WEIGHT MINIATURE LUBRICATING 
NIPPLES 


No. 1486: 1949, Part 3. This is the third in the 
series of British Standards which has been drawn 
up to standardise the overall dimensions and 
thread sizes of lubricating nipples. This standard 
deals with the aluminium alloy lubricating nipple 
which is suitable for use where a small, light-weight 
nipple is required. It is identical with that used 
on aircraft (““ AGS 554”). It does not deal with 
the internal construction of the nipple. The standard 
provides for overall dimensions and thread sizes, 
workmanship and finish, permissible variations in 
dimensions and materials. It also gives the minimum 
distance at which the nipples can be mounted to 
permit application of the appropriate lubricating 
connector. Parts 1 and 2 are published separately 
and deal with lubricating nipples and adaptors for 
machinery and vehicles and heavy-duty lubricating 
nipples respectively. Price 2s. post free. 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Association of Supervising Electrical Engineers 
Mon., Sept. 19th—CENTRAL LONDON BRrRancH: St. 
Ermin’s Hotel, Westminster, 8S.W.1, ‘“* Private Genera- 
tion of Electricity versus Purchase from Public Supply,’? 
T. P. Wakeford, 6.50 p.m.—StTockportT BRANCH: 
White Lion Hotel, Underbank, Stockport, film on 
“ Electronics in Industry,” 8 p.m. 
British Iron and Steel Research Association 
Thurs., Sept. 22nd, and Fri., Sept. 23rd.—Ashorne Hill, 
Leamington Spa. Conference on Foundry Steel 
Melting. 





Incorporated Plant Engineers 

Tues., Sept. 20th—Gutascow Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, “* The Inside 
Story,” Mr. McHutchison, 7 p.m. 

Wed., Sept. 2lst—WesteRN Brancu: Grand Hotel, 
Bristol, “‘ Administration and the Works Engineer,” 
W. D. Austin, 7.15 p.m. 

Mon., Sept. 26th—W. anv E. Yorks Branco: The 
University, Leeds, film on ‘Modern Lighting,” 
7.30 p.m. 

Institute of Industrial Supervisors 

Tues., Sept. 27th.—West Bromwicu Section : Grammar 
School, West Bromwich, Presidential Address, R. 8. 
Bache, 7.30 p.m. 

Wed., Sept. 28th.—Lonpon CENTRAL Section: The 
Polytechnic, Regent Street, W.1, address by Sir Percy 
H. Mills, 7.30 p.m. 

Thurs., Sept. 29th.——-DupLEY SECTION: 
College, Dudley, Presidential Address, C. 


7.30 p.m. 
Institute of Metals 
Mon., Oct. 3rd, to Wed., Oct. 12th.—Autumn meeting in 
Paris. 


Technical 
C. Bianchi, 


Institute of Road Transport Engineers 
Tues., Sept. 20th.—Visit to Smith’s Motor Accessories, 
Ltd., Cricklewood, London, N.W.2, 2 p.m. 
Institution of Electrical Engineers 
Thurs., Oct. 6th.—Savoy Place, Victoria Embankment, 
W.C.2, Presidential Address, Professor E. B. Moullin. 
5.30 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tues., Oct. 4th.—39, Elmbank Crescent, Glasgow, Presi- 
dential Address, Professor Gilbert Cook, F.R.S., 
6.30 p.m. 
Institution of Production Engineers 
Wed., Sept. 21st.—CoveNTRY GRADUATE SECTION : Tech- 
nical College, The Butts, Coventry, ‘‘ The Production 
of Screw Threads,” A. E. Fisher, 7.15 p.m. 
Sheffield Society of Engineers and Metallurgists 
Wed., Sept. 21st.—Visit to the works of Appleby-Froding- 
ham Steel Company, Scunthorpe, 12 noon. 
Women’s Engineering Society 
Fri., Sept. 23rd, to Sun., Sept. 25th.—35, Grosvenor 
Place, London 8S.W.1, annual conference in London. 





Personal and Business 


StiemunpD Pumps, Ltd., announces that Mr. 
Fitzherbert Wright has now joined the board of 
directors. 

Mr. E. T. Gitt has been appointed metallurgical 
engineer of Climax Molybdenum Company, of 
Europe, Ltd. 

A.T.A. Screntiric Proeress, Ltd., has moved 
to 63, Kensal. Road, London, W.10 (telephone, 
Ladbroke 1598). 

Mr. W. F. Smmonson has been appointed technical 
officer to the Water Tube Boilermakers’ Association, 
8, Waterloo Place, Pall Mall, S.W.1. 

THe CHINNOR CEMENT AND Lime Company, Ltd., 
Chinnor, Oxon, states that its telephone number has 
been changed to Kingston Blount 271. 

Mr. F. H. Dawson, deputy general manager of 
Cunard White Star, Ltd., has been elected a director 
of the Cunard Steam Ship Company, Ltd. 

Tse British Evectriciry AvTHORITY, N.W. 
Division, states that Mr. H. Tweedale has retired 
from the position of divisional accountant, and has 
been succeeded by Mr. A. McLellan. 

Str Atrrep Eaerton, F.R.S., Professor of 
Chemical Engineering at the Imperial College of 
Science and Technology, has been awarded an 
honorary degree of the Finnish Institute of 
Technology. 

Mr. JAMES HAMMOND has retired from the position 
of secretary of Oldham and Son, Ltd., Denton, Man- 
chester, after fifty years’ service with the company, 
and has been succeeded by Mr. J. Flatley. Mr. 
Hammond continues to serve as a director. 

Toe EnouisH Etectrric Company, Ltd., 
announces the following appointments in its steam 
turbine division :—Mr. A. Friswell, general manager; 
Mr. A. C. Hirst, M.I.Mech.E., M.I.E.E., sales 
manager; and Mr. M. H. Simpson, A.M.I.Mech.E., 
A.M.L.E.E., chief sales engineer. 
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Technical Reports 


Road Note No. 7: Filling and Sealing Material 
for Joints in Concrete Roads. D.S.1.R. London . 
His Majesty’s Stationery Office. Price 4d..—To find 
methods of *‘ caulking ”’ the joints in concrete roads 
has been a most difficult problem for engineers 
The joints must allow for expansion and « mitraction 
with changes of temperature, but open gaps must 
not be left in the road. Joint fillers and seali 
materials are therefore expected to pack the joints 
firmly even in the coldest weather, and yet not to 
squeeze out when the joint narrows in summer 
The three types of joints commonly use are illys. 
trated in this report, spacings of joints for wintep 
and summer conditions are suggested, ani! the cop. 
stitutions and uses of fillers and sealing « /mpounds 
are given in detail. The conclusions were reached 
after widespread observations on the road (highway 
authorities contributing valuable information in 
response to a questionnaire) supplemented by a 
variety of laboratory tests. Among other tests 
fillers were compressed in model expansion joints 
which could be opened and closed so as to simulate 
conditions experienced in practice. As these joints 
may be }in to lin wide in winter and as narrow as 
}in to jin in summer, the fillers must be extremely 
resilient as well as durable, and must not be liable 
to extrusion under pressure. It has been found that 
only cellular materials such as soft wood, a specially 
impregnated fibreboard, cork, and sponge rubber 
possess this combination of qualities. 

Joints are normally closed at the top witha sealing 
material, usually a bituminous compound, which 
prevents the entry of grit and water. These seals 
must stretch without cracking or separating from 
the sides of the joint, and must not flow in hot 
weather. They must also melt at a temperature low 
enough to allow them to be easily liquefied for 
pouring into the joints, and in addition they must 
stand very hard wear. These conditions are even 
more difficult to satisfy than those applying to 
joint fillers, and the recommended compounds are 
the result of a considerable amount of research. It 
is recommended that the joints be widened at the 
top to receive the sealing mixture. Remedies are 
suggested in the Road Note for common difficulties 
in placing joint fillers; for instance, in a method 
used at Heathrow oy ee the filler is supported 
by a beam of concrete laid half an hour in advance 
of the main work, to prevent displacement of the 
filler by the construction machinery. The scope 
of this Road Note is limited to a description of 
methods applicable to the three common types of 
joint; no reference is made to proprietary load- 
transferring joints. 





Launches and Trial Trips 


HAMLET, motor tanker; built by Blythswood 
Shipbuilding Company, Ltd., for Bruusgaard, 
Kiosterud and Co.; length 495ft, breadth 67ft, 
depth 36ft 9in, deadweight 15,500 tons; Doxford 
opposed-piston, balanced type, reversible oil engines, 
with four cylinders 670mm bore by 2320mm com- 
bined stroke, developing 4500 b.h.p., supplied by 
David Rowan and Co., Ltd. Trial trip, August 11th. 


BLOEMFONTEIN CASTLE, motor ship; built by 
Harland and Wolff, Ltd., for the Union Castle Line ; 
length 595ft, breadth 76ft, depth 37ft, gross tonnage 
about 17,800; two double-acting, eight-cylinder, 
two-cycle engines, 620mm bore by 1400mm stroke. 
Launch, August 25th. 


Bott, motor cargo liner; built by Hall, Russell 
and Co., Ltd., for A/S Ganger Rolf; length 258ft, 
breadth 38ft, depth 25ft 3in, deadweight 1500 tons ; 
eight-cylinder British Polar engine, 1310 b.hp. 
Launch, August 25th. 

ATHELKING, motor tanker; built by R. and W. 
Hawthorn, Leslie and Co., Ltd., for Athel Line, 
Ltd.; length 542ft, breadth 67ft, depth 36ft, dead- 
weight 15,300 tons; single-screw Hawthor- 
Doxford engine, with four cylinders 670mm bore by 
2320mm combined stroke, developing 4450 b.h.p. at 
112 r.p.m. Launch, August 25th. 


British Resource, motor tanker; built by 
R. and W. Hawthorn, Leslie and Co., Ltd., for the 
British Tanker Company, Ltd.; length 547ft, 
breadth 69ft 6in, depth 37ft 6in, deadweight 16,000 
tons; single-screw, six-cylinder Hawthorn-Doxford 
engine, 670mm bore by 2320mm combined stroke, 
developing 6400 b.h.p. Trial trip, September 6th 
and 7th. 

REGENT LEOPARD, motor ship; built by Blyths- 
wood Shipbuilding Company, Ltd., for the Bowring 
Steamship Company, Ltd.; length 460ft, breadth 
6lft, depth 33ft 8in, deadweight 12,300 tons; 
Burmeister and Wain single-ecting, airless-injection 
diesel engine, with six cylinders 740mm bore by 
1500mm stroke, developing about 3300 b.h.p. 
supplied by John G. Kincaid and Co., Ltd. Launch, 
September 7th. 
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A Seven-Day Journal 


Devaluation 


On, Sunday evening last, the Chancellor of 
the Exchequer, Sir Stafford Cripps, announced 
in & broadcast speech that the Government 
had decided to reduce the exchange rate of the 

und sterling from 4-03 dollars to 2-80 
dollars. The decision, he stated, had been taken 
before he and ‘the Foreign Secretary left for 
Washington to take part in the recently con- 
duded discussions on the sterling-dollar prob- 
lem. Inthe course of his speech, the Chancellor 
said that it had become clear in the light of 
experience of the last few months that without 
, marked reduction in the dollar price of British 
exports and an increase in sales, there was a 
serious risk that dollar earnings would not be 
high enough to maintain the flow of essential 
imports necessary to support our standard of 
production and living. He added that, as a 
result of devaluation the most important change 
in the cost of living would be an increase in the 
price of flour and bread, and emphasised that 
there was no reason whatever for any imme- 
diate increases in any other prices in the shops. 
The increase in the cost of living, the Chancellor 
went on to say, was “‘ a vital contribution to the 
success Of the national effort to balance our 
dollar trade,’’ and it therefore followed that 
the change gave no reason for any increase in 
personal incomes whether from wages, salaries, 
profits, or any other source. Large-scale unem- 
ployment, he said, could not be avoided unless 
a stop was put on any wage, salary or other 
personal income increases until it was seen how 
things were turning out, and the full benefit of 
the new exchange rate had been realised. The 
drive for greater efficiency and lower costs of 
production, the Chancellor urged, must be 
continued with more vigour than ever, and he 
appealed to manufacturers and exporters to 
redouble their efforts to sell their goods to the 
dollar markets.... One immediate result of 
the announcement was that sales by the Ministry 
of Supply of copper, lead, zinc, tin and alu- 
minium were temporarily suspended as from 
midnight on September 17th. At the time of 
going to press it was stated that sales would 
be resumed yesterday, Thursday, September 
22nd, at new prices fixed by the Ministry. 


An Electrical Exports Standards 
Mission 

As a result of discussions between the British 
Standards Institution and the Canadian 
Standards Association, it has been decided to 
send a small delegation from this country to 
Toronto which will endeavour to find a solution 
to problems arising over the testing and 
approvals regulations of the Canadian Standards 
Association. The delegation will consist of 
Mr. D. Maxwell Buist, Mr. Felix Rogers, and 
Mr. T. M. H. Stubbs, representing B.E.A.M.A.; 
Sir Holland Goddard and Mr. W. L. Sims, repre- 
senting the Machine Tool Trades Association ; 
Mr. T. S. Carter, representing the Cable Makers’ 
Association, and Mr. J. F. Stanley, electrical 
technical director of the British Standards 
Institution. The matters which this mission 
hopes to discuss in Toronto include the existing 
arrangements for securing Canadian Standards 
Association approval of industrial equipment 
meorporating electrical gear ; present arrange- 
ments for securing C.S.A. approval of electrical 
products exported from the United Kingdom. 
to Canada, and the possibility of securing 
approval before such products are shipped, and 
the desirability of amending certain clauses 
in the C.S.A. standards and approvals manual 
which at present appear to constitute dis- 
riminatory practice. The mission has the full 
support of the Board of Trade and the Ministry 
of Supply. Manufacturers who are interested 
i exporting to Canada are invited to give 
brief particulars of any actual cases in their 
experience which have led to delays, or instances 
of obstacles encountered in efforts to obtain 


approval by the C.S.A.in Canada. Of particular 
value are C.S.A. or Hydro-Electric Commission 
of Ontario inspection reports on British-made 
electrical equipment or electrically equipped 
machinery. Information of this nature should 
be sent to any of the following :—Mr. J. F. 
Stanley, British Standards Institution, 24-28, 
Victoria Street, S.W.1; Mr. C. J. Jones, 
B.E.A.M.A., 36, Kingsway, W.C.2; the Secre- 
tary of the Machine Tool Trades Association, 
Victoria House, Southampton Row, W.C.1, or 
the Secretary of the Cable Makers’ Association, 
52-54, High Holborn, W.C.1. 


Road Research in 1946 and 1947 


THE first post-war report of the Road 
Research Board, covering the years 1946 and 
1947, has just been published by His Majesty’s 
Stationery Office (price 1s. 6d.). A second 
report, entitled ‘‘ Wartime Activities of the 
Road Research Laboratory,” will be issued 
shortly. The terms of reference of the Road 
Research Board were altered at the end of the 
war to bring the organisation more fully into 
line with current needs, and the work of the 
Laboratory was subsequently divided into two 
sections, namely, Materials and Methods of 
Construction, and Road Safety. The report 
contains an outline of the programme of research 
in these two sections, and an account of the 
progress made during the two years under 
review. Many of our readers will be familiar 
with certain parts of this interesting work, since 
from time to time various reports of the 
work of the Road Research Laboratory have 
appeared in these columns. <A significant part 
of the Laboratory’s research has been the 
emergence of the work on road safety and traffic 
flow as a specific branch of research. Traffic 
flow, headlamp dazzle and accident statistics 
were amongst the subjects selected for early 
study by the Road Safety Division, which has 
initiated work over a wide range of subjects 
since its formation. The activities of the 
Division of Materials and Methods of Construc- 
tion have developed very largely along the lines 
indicated in 1938, with increasing attention 
being paid to problems concerning the design 
and use of machinery in road construction, and 
the greater use of full-scale road experiments. 
An experimental road forming part of the 
Oxton by-pass in Nottinghamshire was con- 
structed in 1946 to investigate the most 
economical method of construction, and some 
thirty sites of full-scale experiments on bitu- 
minous surfacings are now under observation. 
The work of this division has also included 
extensive research on soils, work on concrete 
and concrete machinery, and investigations 
of the design of road joints. The report con- 
cludes with a brief reference to the information 
services of the Laboratory, which fulfil the 
important function of keeping road engineers 
in touch with current work. 


The Vickers “ Viscount” Airliner 


Ir was announced on Tuesday last by Vickers- 
Armstrongs, Ltd., that the “ Viscount ”’ tur- 
bine-engined airliner had been granted a 
British Normal Category Certificate of Air- 
worthiness. It is therefore the first turbine- 
engined aircraft in the world to be granted such 
a certificate, and the first British civil aircraft 
powered by any type of engine to be awarded a 
normal category certificate under the Air 
Registration Board’s revised requirements. The 
** Viscount,” it may be recalled, is powered by 
four Rolls-Royce “‘ Dart ’’ turbine engines, each 
giving 1400 s.h.p., plus 355 lb thrust, at take-off. 
Its all-up weight is 50,000 lb and a fuel tank- 
age of 1800 gallons, with reserves, permitting 
a maximum stage length of 1800 miles when 
carrying 4000 Ib payload. With the same re- 
serves the normal complement of forty passen- 
gers with 46 lb of baggage each can be carried 
a distance of 1000 miles. It will cruise at 316 
miles an hour at 25,000ft with a fuel consump- 


tion of 1-32 miles per gallon. Since its first 
flight in July, 1948, the aircraft has been flown 
290 hours, covering a distance of over 50,000 
miles, during which about 320 take-offs and 
landings have been made. It is understood that 
Vickers-Armstrongs, Ltd., has received several 
enquiries about the ‘‘ Viscount ”’ from overseas 
countries, and that it intends to put more than 
100 of the aircraft into production in the near 
future. 


The Institute of Metals 


THE final arrangements are now being made 
for the autumn meeting of the Institute of 
Metals, which is to be held in Paris, beginning 
on October 3rd. The meeting, which is the 
outcome of invitations extended by the Société 
Francaise de Métallurgie and the French Non- 
Ferrous Metal Industries, will be divided into 
two parts, the first extending from October 3rd 
to 8th, and the second part consisting of tours 
outside the Paris area, beginning on October 
9th and concluding on October 13th. The 
technical sessions during the first part of the 
meeting are to be held at the Maison de la 
Chimie, 28, rue St. Dominique, Paris, where the 
secretary’s office will be established. At the 
same time, and in the same building, the annual 
meeting of the Société Francaise de Métallurgie 
will be in progress, and it is hoped that the two 
conferences will provide a good opportunity for 
British, French and other members of the 
Institute of Metals and the Société Francaise 
to meet together. Dr. R. Seligman is to address 
the Société Francaise de Métallurgie on the 
morning of October 3rd. An important event 
in the programme of the Institute of Metals 
meeting is the twenty-seventh Autumn Lecture, 
which will be delivered on Monday, October 3rd, 
at 8.45 p.m., by Professor Georges Chaudron 
on ‘‘ Recent French Work in the Field of Light 
Alloys.” ... The Institute of Metals is also 
organising a one-day symposium on “ Metal- 
lurgical Applications of the Electron Micro- 
scope.” It is to take place at the Royal 
Institution, 21, Albemarle Street, London, 
W.1, on Wednesday, November 16th, beginning 
at 10 a.m. 


Operational Research 


THE Manchester Joint Research Council is 
arranging a series of six meetings, at fortnightly 
intervals, to discuss the subject of operational 
research. In making this announcement, the 
Council has drawn attention to the remarkable 
achievements of the technique of operational 
research during the war years, and to the 
belief that the same fundamental approach, ad- 
justed to the conditions of peace-time industry, 
could materially contribute to this country’s 
post-war efforts to regain its former eminent 
position. But the Council also realises that 
a genuine difficulty is faced when considering 
how war-time techniques can be applied effec- 
tively to meet the vastly different conditions 
of peace-time industry. It therefore feels that 
a useful service to industry will be rendered by 
the meetings now planned, and is hopeful that 
they will produce further material contributions 
by science to the progress of industry. The 
first meeting will be held on Friday, September 
30th, and will be addressed by Mr. H. Bradley, 
research director of the British Boot, Shoe and 
Allied Trades Research Association. At sub- 
sequent meetings on October 14th and 28th, and 
November 11th and 25th, the speakers will be 
Mr. D. Hicks, of the National Coal Board; 
Mr. L. H. C. Tippett, of the British Cotton 
Industry Research Association; Mr. A. W. 
Swan, of the United Steel Companies, Ltd., and 
Dr. W. H. Glanville, of the Road Research 
Laboratory. The final meeting in the series, 
on December 9th, will be an “‘ open forum ”’ for 
summing up. All the meetings will take place 
at 11.30 a.m. in the Board Room of the Man- 
chester Chamber of Commerce, Ship Canal 
House, King Street, Manchester, 2. 
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Welded Locomotive Boilers 


By E. C. POULTNEY, O.B.E., M.I.Loco.E. 


JINCE the completion of the first welded 

/ locomotive boiler by the American Loco- 
motive Company, at the end of 1937, con- 
siderable progress has been made with this 
form of construction, and is recorded by a 
report made at the Convention of the Master 
Boiler Makers’ Association, held at Chicago 
in September, 1948. 

From this it is gathered that a total of 
sixty-nine welded boilers on six railways 
will be in service during the early part of 
this year. To attain the success so far 
achieved in the introduction of such a revo- 
lutionary innovation in locomotive boiler 
construction has involved a large amount of 
study devoted to manufacturing technique, 
and the development of specifications govern- 
ing the welding process. The present article 
will attempt a brief review of this very con- 
siderable work, which has made it possible 
to produce a welded boiler suitable for modern 
locomotives. 


DETAILS OF THE REPORT 


The report states that five railways in 
the United States and one in Canada have 
welded boilers in service, the oldest being 
that built in 1937 for the Delaware and 
Hudson Railway. This boiler has a working 
pressure of 225 lb per square inch and after 
rather more than ten years’ use, during 


they are reported as having given satisfactory 
service. 

The New York Central System has one 
all-welded boiler and twenty-four having 
in service. 


welded shell course assemblies 





Sept. 23, 1949 





have been put into use at varios dates 
commencing in the early part of November 
1947. These boilers have barrels ¢ompoge; 
of three welded courses and a wel od fron 
tube sheet. Ten further welded sjiells are 
on order. They differ from the previoy 
twenty-four in that they will have a dome 
welded to the second course, but are other. 
wise the same. Up to the present ths weld 
boilers are reported to have given very 
satisfactory service. 

On the Chicago, Milwaukee and St. Paul, 





WELDED REPLACEMENT FOR RIVETED CHICAGO, 
ST. PAUL 4-8-4 LOCOMOTIVE 


The all-welded boiler was put into traffic in 
December, 1946. It has a dome, welded 
to the second course of the barrel, and an 
allowable working pressure of 280 lb per 





WELDED BOILER FOR NEW CHESAPEAKE AND OHIO 2-8-4 LOCOMOTIVE 


which period it operated a total of 452,300 
miles, is reported to have had no work done 
on the shell or welded seams. The Dela- 
ware and Hudson Railway has a second 
and larger boiler, built in 1946, which since 
November of that year has made in all 

2,500 miles; here, again, it is stated that 
no repairs nor indications of stress have heen 
found upon inspection. This is a wide- 
firebox radially-stayed boiler, with the barrel 
section made up of three courses. 

The Chesapeake and Ohio Railway has 
five welded boilers; these have been in 
service since June, 1947. To date they have 
all, it is stated, given satisfaction. 

The Chicago and North Western also 
has five welded boilers in use. These were 
put into service between July 2, 1947, and 
May 29, 1948. The working steam pressure 
in all cases is 300 lb per square inch, which 
is also the allowable pressure for which 
these boilers were designed. They differ 
from the C. and O. boilers in not having a 
dome, though a manhole is provided, and 


square inch, the actual working pressure 
being 265 lb per square inch. The twenty- 
four boilers with welded shell-courses only 


MILWAUKEE AND 
BOILER 


four out of a total of ten welded boilers 
have, according to the report, been put into 
service. The first was fitted to a 484 
type engine in August, 1947, and the remain. 
ing three were installed on locomotives as 
conditions required. The first boiler js 
reported to have shown no evidence of any 
distress or weakness when inspections have 
been made. 

Two all-welded boilers were supplied to 
the Canadian Pacific in January and Febru. 
ary, 1946, for ‘ Pacific’ type 4-6-2 loco. 
motives. They do not have domes, but have 
manholes on the third course of the barrel 
portions. These boilers were shopped 
for general repairs after running mileages 
of 119,162 and 115,064, respectively. The 
total mileage accumulated is 182,000 and 
228,000. No evidence of weakness has 
been shown. Ten more welded boilers are 
reported to be on order. They will be fusion- 
welded, except the firebox, and will be 
applied to 2-8-2 type locomotives. 

The above remarks are based on parti- 
culars given in the report on the status of 
welded boilers at the latter part of 1948. 


ForMvULATING A CopE FOR SAFE WELDING 
PRACTICE 

The formulation of a code for the procedure 

to be adopted for the welding of locomotive 





WELDED REPLACEMENT FOR RIVETED DELAWARE AND HUDSON 


2-8-0 LOCOMOTIVE BOILER, 


1937 
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oilers dates from 1918, when the Boiler 
(ode Committee of the American Society of 
vechanical Engineers appointed a sub- 
sommittes on welding to draft rules for safe 
welding practices. In 1920 a further step 
yas taken, When this sub-committee asked 
the American Welding Society to appoint 
a conference committee to assist in the 





WELDING CIRCUMFERENTIAL SEAMS 


drafting of these rules. After five years of 
intensive effort the welding rules proposed 
were presented to and approved by the 
Boiler Code Committee of the A.S.M.E. 
and were subsequently approved by the 
Society in 1925. The use of the rules thus 
formulated and, in particular, the specified 
requirements for X-ray examinations and 
the stress-relieving of welded joints, resulted 
in definite improvements in welded con- 
structions, and, in 1931, these rules were 
incorporated in the Code for Power Boilers. 
In 1942 these welding rules were added to 
the Code for Boilers of locomotives at the 
request of the Mechanical Committee of the 
Association of American Railroads (A.A.R.). 
This very considerable work resulted in the 
application of welded construction for boilers 
and unfired pressure vessels for stationary 
plants, but so far as railway work was 
concerned, former indifferent welding prac- 
tices deterred progress. 


ALL-WELDED Bor.eR: D. anp H. Ramway 


Credit for the construction of the first 
all-welded locomotive boiler must be given 
to the Delaware and Hudson Railway 
and the makers, the American Locomotive 
Company. This boiler, completed during the 
latter part of 1937, was constructed to meet 
the requirements of the Bureau of Locomotive 
Inspection of the Interstate Commerce 
Commission (I.C.C.), and at the same time 
complied with the design and construction 
procedure approved by the Mechanical 
Division of the A.A.R., and also with the 
rules of the A.S.M.E. Code for Power Boilers 
used because at that time no welding rules 
were embodied in this Code covering Loco- 
motive Boilers. 

The operation of this boiler was regarded 
a8 experimental; the condition of the 
welded seams was, therefore, given special 
attention. They were examined every 
three months during the first year of service, 
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every six months in the second year, and 
have been examined yearly since that time. 


ADVANTAGES EXPECTED FROM WELDED 
CONSTRUCTION 


Some of the advantages to be gained by 
the use of welded boilers, as summarised by 
James Partington, of the American Locomo- 


tive Company, in 1946, are as follows :— 

(1) The elimination of riveted joints 
which are likely to have some seepage 
between the boiler plates. 

(2) Elimination of boiler leaks, removing 
the possibility of cracked sheets, which 
are frequently a major item of maintenance 
cost, especially when high boiler pressures 
and high operating speeds are involved. 

(3) The smooth contour of a welded boiler 
permits a much easier and generally more 
satisfactory application of the boiler lagging 
and jacket, and provides the same smooth 
surfaces on the inside, which contributes to 
easier and more satisfactory washing-out 
operations. 

(4) On many locomotives the saving in 
weight of the welded design versus the 
riveted type is an important item. This 
saving wil) vary with the size and type of 
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locomotive and may be from 3000 to 6000 Ib 
for the boiler alone, with some small inci- 
dental additional saving in weight of lagging 
and jacket. 

Referring further to the general subject 
of welded locomotive boilers, Mr. H. L. 
Millar, of the Republic Steel Corporation, in 
@ paper submitted to the Master Boiler 





CONTROLS FOR STRESS - RELIEVING FURNACE 


Makers’ Convention, 1946, remarked on the 
advantages obtainable by the use of higher 
working steam pressures, but observed that 
any increase in pressure called for heavier 
plates and hence heavier boilers. The only 
way to further progress in increased steam 
pressures in boilers and perhaps in economical 
maintenance at present pressures lies, it is 
stated, in eliminating the concentration of 
stresses in riveted joints and then going a 
further step forward by choosing higher 
strength materials capable of operating under 
higher unit stresses than ordinary carbon 
steels. 

From the above it seems that welding only 
can effect weight reduction in locomotive 
boilers ; while, if welding can be applied 
when alloy steels are used, the reduction 
in plate thickness in conjunction with welded 
construction will considerably reduce boiler 





ROLLS FOR BOILER ROTATIONEDURING WELDING 
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weights for given dimensions and working 
steam pressures. 


SPECIFIED REQUIREMENTS FOR THE WELDING 
OF LOCOMOTIVE BOILERS 


Specified welding procedure requires the 
qualification of the welding technique of 
the shop involved and covers the welding 
plant, electrodes and plate material. 

The methods followed for stress-relieving 
and the test specimens must meet all require- 
ments for Class 1 welding as specified by 
the Manufacturing Code for Welded Bcilers 
for Locomotives. 

Following the approval of shop methods, 
the qualifications of each individual welding 
operator must be obtained by testing 
each welder, who must follow the shop 
welding technique already approved. These 
tests are so devised as to represent the work 
required when doing the actual welding of 
the boiler. So far as it is possible, down- 
position welding is arranged for, and 
smothered-are type welding machines are 
largely employed. The foregoing is the 
groundwork carried out before the actual 
work is started. Next, test specimens must 
be furnished for each boiler, and these 
specimens must satisfy all requirements. 
All of the strength welds are to be X-rayed 
and must show the proper degree of sound- 
ness, freedom from inclusions and porosity. 

After the welded boiler has passed the 
X-ray examination, it is stress-relieved in 
a furnace of sufficient size to take the entire 
boiler. Test specimens are subject to the 
same heat treatment carried out, preferably 
with the boiler. After stress-relieving, the 
boiler is completed by having the inner 
firebox fitted, the staybolts applied and 
also all flues and tubes. This is followed 
with testing by hydraulic test at a pressure 
equal to one-and-a-half times the working 
steam pressure, during which all welds are 
subjected to a hammer test. 

Generally the welding process must suit 
the material to be welded. For example, 
alloy steels require a different procedure 
from that employed when welding ordinary 
carbon steel boiler plate. High carbon 
high tensile steel also requires special pro- 
cedure. 


THE SCHENECTADY PLANT 


The American Locomotive Company has 
installed at the Schenectady, N.Y., works a 
complete plant for the manufacture of all- 
welded locomotive boilers up to the largest 
sizes and in strict conformity with the 
requirements of the A.S.M.E. locomotive 
boiler code provisions. Prior to 1946, the 
one essential part of the plant and equipment 
necessary to meet the A.S.M.E. specifications 
was @ furnace of sufficient size to carry out 
the stress-relieving requirements and when, 
in 1937, the first all-welded boiler for the 
D. and H. was made, it had to be sent to 
Chattanooga, Tennessee, to the works of the 
Combustion Engineering Company, for this 
purpose. Now this facility is available at 
Schenectady in the form of a furnace capable 
of taking boilers of the largest dimensions. 

Automatic welding is used to the greatest 
extent possible, because it has been found 
to produce a more uniform and better weld. 
It, however, calls for the forming and fitting- 
up of the plates with considerable care and 
accuracy ; in fact, a maximum tolerance of 
0-015in is required in the gap between the 
edges of the plates. This precision is found 
to be necessary for the reason that auto- 
matic welding, unlike manual welding, 
cannot be changed to accommodate varying 
conditions. To obtain a fit up to this toler- 
ance, the plates are machined on a plate 
edge planer on the edges for the longitudinal 
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seams. After these have been welded, the 
faces of the circumferential seams are true: 
up by grinding to obtain a close fit of the 
girth joints. Clean-up grinding of the plate 
edges is also done in order to reduce repairs. 
The plates are held in position within the 
tolerance limit by bolts slipped through 
nuts tack-welded to the inside of the barrel 
courses and then tightened up and, after 
being drawn together, the edges of the plates 
are tack-welded to maintain the fit up speci- 
fied during the actual welding process. 


WELDING THE SEAMS 


The outside of the longitudinal seams is 
joined in one pass by an automatic welding 
machine moving along tracks laid along the 
seam. While this is being done, a copper 
back-up is held against the underside as a 
precaution against a possible blow through. 
The inside of the barrel course is welded in 
the same manner after the bolts and tack 
welds have been removed. Small plates 
attached to the course at the ends of the 
seam are used for starting and finishing the 
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of the boiler, thus compensating for thes 
variations. 

The welding of the  circunferentig, 
seams is done by a machine supported oye 
the top of the boiler. This does the outside 
of the seam, while the inside is done by a 
welding machine carried by an av|justable 
boom extending into the boiler. They 
welding machines remain fixed during weld. 
ing, the boiler being rotated. 

The welded joints are ground ater weld. 
ing, removing any irregularities in the sy. 
faces of the welds, so that they re flush 
with the surface of the plates. he front 
tube plate is manually-welded into the 
front course of the barrel after this lias been 
welded up in the longitudinal direction, 4 
steam dome, when fitted, can also be machine. 
welded automatically. This was not 
in the first instance, but such a machine was 
found desirable if the work was to be satis. 
factory. 

The outer firebox side and roof plates are 
all welded as a sub-assembly, and are laid 
out on a flat table for this purpose. This 























COMPLETED LONGITUDINAL WELD, WITH TEST PIECE ON THE RIGHT 


welding process and at one end the plate 
is used as the test specimen. 

The welding of the longitudinal seams in 
each of the courses making up the boiler 
barrel is a relatively simple matter, but 
joining up these courses by welding the 
circumferential seams requires special equip- 
ment. When the manufacture of welded 
boiler courses was first undertaken at 
Schenectady the boiler was placed on three 
separate sets of rollers. To rotate the boiler 
during the welding of the circumferential 
seams, a shaft was connected to the firebox 
tube plate, the shaft being turned by an 
electric motor remotely controlled by the 
welding machine operator. A difficulty to 
be overcome when rotating the boiler was the 
eccentricity of the boiler shell courses, such 
as the non-uniformity of the tapered section. 
To overcome this, a large ring was fitted 
round the front end of the barrel, the outer 
diameter of which enabled an even welding 
speed to be attained. 

A new and improved method has been 
evolved for rotating the boiler when welding 
the circumferential seams, consisting of 
three sets of rollers mounted on three cars, 
that can be positioned in relation to each 
other by being moved on a permanent track. 
One of the roller sets is powered for rotating 
the boiler; the other two are idler sets, 
the third being equipped with roller assemb- 
lies so designed as to eliminate the necessity 
for the fitting of a ring on the boiler to 
allow for the eccentricity of the barrel 
courses. The third set of rollers can also 
adjust itself automatically to any changes 
in weight distribution due to eccentricity 


simplifies the fitting up and rolling opera- 
tions. In connection with these welding 
operations in general, the current charac- 
teristics, the amperage and voltage, are 
controlled by a technician and not by the 
automatic welding machine operator, who 
is left free to concentrate on the actual 
welding. 

The welding process and the subsequent 
inspection and X-ray procedure followed at 
Schenectady strictly accords with the ap- 
proved A.S.M.E. boiler welding code. Fur- 
ther, very complete records are kept of all 
X-ray photographs for possible future refer- 
ence. Duplicate pictures of each weld 
section are made to eliminate the possibility 
of spots on a negative being taken as being 
@ defect. 

Not the least interesting of the very 
complete welding equipment in the Schenec- 
tady shops is the large furnace installed 
for stress-relieving the completely welded 
boiler shell. This furnace, which is large 
enough to take boilers of maximum dimen- 
sions, is 12ft square inside and has a length 
of 80ft. It is equipped with an electrically- 
driven car, upon which the boiler is placed ; 
the top is lined with firebrick, as the car 
becomes the bottom of the furnace when in 
position during the annealing process. 

The furnace is heated indirectly by four 
combustion chambers, each having four oil- 
burners, the hot gas from which is evenly 
distributed over the entire furnace by means 
of fans that drive the gas through ducts 
and louvres. One burner in each chamber } 
checked by an electric eye control, which 
will shut off the fuel oil supply to that par 
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ticular chamber if the flame should, for any 
reason, be extinguished. 

The furnace is automatically controlled to 
follow @ definite programme of its functions. 
These controls are as follows : control of rate 
of increase in furnace temperature ; control 
of time for which the prescribed soaking 
tanperature is maintained; control of the 
time taken to decrease the furnace tempera- 
ture; maintenance of temperature differen- 
tial between the thinnest and thickest boiler 
gctions to some predetermined fixed amount. 

A complete installation of thermocouples is 
provided, consisting of four attached to the 
hoiler for temperature control and two for 
temperature-differential control at the thin- 
nest and thickest boiler plate sections and 
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eight are available for temperature re- 
cording. 

At the conclusion of the stress-relieving 
process, the boiler is completed by having the 
inner firebox fitted with all staybolts, flexible 
and otherwise, and the tubes and flues are set 
in the tube plates. The foundation ring is 
riveted into the firebox and the gusset stays 
for the boiler back plate and smokebox tube 
plate are also secured by riveting. When 
finally completed, a hydrostatic test is carried 
out, as already mentioned. 

The writer is indebted to the American 
Locomotive Company for the photographs 
reproduced and for other aid in the prepara- 
tion of these notes on the progress made in 
the welding of locomotive boilers. 


The British Association 


No. 1V—(Continued from page 311, Sept. 16th.) 


()s Monday, September 5th, Sir Arthur 
Fleming, President of Section G (Engineer- 
ing) gave his Address on “‘ Bridging the Gap 
between Science and Industry,” of which an 
abstract was published in our issue of 
September 9th, page 274. A discussion, 
briefly reported below, followed. 


‘DISCUSSION 


Sir Andrew McCance, F.R.S. (President, 
Iron and Steel Institute), opening the dis- 
cussion, said the President had stated that the 
function of science was not only to provide 
the new idea which might have new industrial 
applications, but also to provide the means 
whereby that idea could achieve its industrial 
fulfilment. He wondered if that was not 
too limited a view of the problems which 
were contained within the expression “ the 
gap between science and industry,” as 
generally understood. It seemed to him to 
be only one aspect of the matter and probably 
the one which was least under control. 
No one could guarantee that a new idea was 
going to be produced from his work and there 
was still less guarantee that the new idea 
might have any industrial application at all. 
But granting that it had, the time which 
elapsed between the inception of the idea 
and its industrial and commercial acceptance 
by the world at large had generally been 
agreed by competent authorities as being 
about twenty-five years. It was so with the 
steam turbine and the electric lamp—to take 
two of the President’s own examples. 

That kind of gap and the extent of it, he 
feared, had to be accepted. However, there 
was no need to be unduly worried about it 
because he did not believe much could be 
done to correct it. The development of 
completely new ideas was a slow and trouble- 
some job. The kind of gap which worried 
most of those who thought about this subject 
was @ much shorter gap—it was the gap in 
time which was taking place in the industrial 
application of old ideas which were already 
known and accepted by the scientific world 
for some time, but had been slow to penetrate 
Into the industrial world. That was the 
main problem we had to worry about, and 
was the situation which gave rise to just 
criticism of our industries and which was 
harmful to our national development. 

To whatever extent it existed in our indus- 
tries to-day it had to be eliminated. But he 
was convinced that if we held to the course 
We were now,pursuing in utilising to the fullest 
extent technically trained men for the posi- 
tions of management in our industries, it 
Was & temporary phase and one which would 


pass with time. It would pass away just so 
soon as we had trained, both scientifically 
and industrially, our full complement of 
managers and directors. We had already 
gone a long way in that direction, but we 
must not be in too great a hurry. 

In these days of specialisation we insisted 
that to make a man a scientist—assuming 
the initial aptitude to begin with—required 
a training period of five or six years. These 
years devoted to training were the most 
formative of a man’s life. At the end of that 
period his mind had been set in a given mould 
and his interests had been given a definite 
directive. 

In the industrial world a similar sequence 
of events was taking place. A young man 
who showed the necessary interest had his 
outlook trained for a similar number of years 
and set in a mould of a different stamp. 
These men then plodded along in their own 
directions until one day someone told them 
they should be interested in one another’s 
point of view. So a meeting was arranged, 
but they had become so stereotyped in their 
own habits of thought that they simply did 
not understand one another’s language. So 
a third man was engaged to act as interpreter 
—to bridge the gap between the two points 
of view. They were all doing that and they 
were all to blame for the result. 

He was a strong believer in a normal but 
not too long a universityor technical college 
course in the subject of choice for the great 
majority of men who intended taking up an 
industrial career in applied science. He used 
the phrase “the great majority” inten- 
tionally. Industry would always require, 
as well, men who were specially skilled 
in industrial and scientific research, and for 
whom more extended training would be 
necessary. But they were not the men who 
were the cause of the lag in time between the 
discovery of a new scientific method and 
its adoption by industry. That gap was 
caused by the managers who did not under- 
stand scientific method and the scientists 
who did not understand management. That 
gap would continue to exist until such time 
as every acting manager, before he entered 
industry, had had the benefit of a technical 
training and every scientist realised that in 
management there was a skill that had to be 
learned like every other skill. One had only 
to look around the various industries to get 
evidence in support of what he had said. 

In the President’s own industry—the elec- 
trical industry—very little was heard of the 
existence of any gap. The complaint, it any, 
was the other way round. One had no sooner 
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modernised the electrical side of one’s 
business than one heard of improvements 
which had already made the recent scheme 
of improvement obsolete! In the world of 
physics it was well known that every active 
system had an appropriate period of relaxa- 
tion. The trouble with the electrical industry 
was that they did not allow other industries 
a long enough period in which to relax! He 
believed he was right in saying that the elec- 
trical industry and the chemical industry 
had a higher proportion of technically trained 
men on their staffs than had any other indus- 
tries and, in his view, that was a clear example 
of linking cause and effect. 

In the iron and steel industry there was 
also a high density of technically trained 
staff, and here again there was a record of 
recovery and achievement since the war 
which was now common knowledge. On 
the other hand, he knew of an industry in 
which there were spread among more than 
400 firms fewer than twenty technically 
trained staff men. Many of the firms were 
small firms with small staffs, but even so, 
what chances had they of keeping abreast of 
scientific advances even in their own industry, 
harassed as they probably were with filling 
up forms to get their raw materials supplies 
and with the fifty-seven other varieties of 
industrial cruelty which had crept into our 
ways of life ! 

Wing-Commander T. R. Cave-Browne-Cave 
(Southampton University), remarking on the 
reference by the President to the extreme 
importance of having available, for positions 
of authority in industry, men able to 
appreciate the scientific and technical possi- 
bilities of new ideas, asked how the uni- 
versities were to make the best possible 
arrangements for men passing through to 
acquire those qualities? How were these 
men to acquire what had been referred to as 
personality ? Reviewing the process by which 
universities were set up in the light of the 
requirements so admirably defined by the 
President and Sir Andrew McCance, he said 
he was doubtful whether the universities 
were going to be successful. Were 
they, with the present system, doing the 
right thing to develop that understanding 
and that personality which was recognised 
as being so enormously important ? It seemed 
to him that a great deal more attention was 
required on the part of the universities to 
this problem. 

Another important point was effective 
contact between university lecturers and the 
real problems of industry for which they 
were training their students so that knowledge 
of these problems could be passed on to the 
students. Further, when the student had 
taken his first degree he should go out into 
industry in order to obtain the industrial 
point of view. He must not be brought up 
solely on academic lines. From the educa- 
tional point of view he felt there should be a 
“stand easy” for the student from the 
academic point of view for, say, two years, 
during which time he should obtain practical 
experience, and that certainly applied to 
those who were going to do research. He had 
no research student in his department at 
Southampton because he felt that students 
should go out into industry first and get 
practical experience. Then they should go 
back to the university as research students. 

Dr. E. Marsden, F.R.S. (London), said he 
was astonished to hear Sir Andrew McCance 
say it was accepted that a period of twenty- 
five years elapsed between the inception of a 
new idea and its application to industry. 
That might have been the case with atomic 
energy, but he hoped it would not happen 
again. He felt the trouble was that industry 
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was organised too much for static conditions. 
It might be that it was in the hands of the 
financial people and their satellites, but 
industry ought to be organised for progressive 
change and the only way to do that was to 
get the right type of engineer into industry. 
He joined issue with Wing-Commander 
Cave-Browne-Cave as to the type of training 
which should be adopted. He had had men 
through his hands who were honours and 
engineering graduates and also some who had 
done two or three years’ apprenticeship, 
as adopted in the President’s firm, and the 
men who eventually went out and got the 
best jobs were those who had not been 
spoiled and sterilised and had all the initiative 
knocked out of them by the apprenticeship 
scheme. The difference between ourselves 
and America in this matter was not a matter 
of facilities, but a matter of method. Ifa 
problem was to be dealt with in America it 
was the practice to put together in a team, 
say, a physicist, a mechanical engineer, a 
chemical engineer and a chemist, tell them 
the problem and leave them to get on with 
the job under their own leadership, and to 
lay down that Monday week was the datum 
line! The fact that the productive output 
in America was 2-2 times that in this country 
was due to the policy of progressive change 
adopted and of not spoiling initiative. We 
had overdone this latter in this country and 
it would be far better to let men follow a 
process right through from the laboratory 
to the prototype stage and the development 
stage. That had been quite successful during 
the war and in that way the gap between the 
inception of the idea and its practical appli- 
cation was considerably shortened. There 
were people who had an insatiable desire to 
do things and they should be encouraged and 
not have their creative activities sterilised 
as was so often the case now. 

Dr. B. J. A. Bard (London) said the first 
thing to remember in this discussion was that 
the primary object of industrial research was 
to study relentlessly improvements in existing 
materials. 

There was a great difference between the 
American and British approach to new ideas. 
He believed it was still true that the American 
approach was “ Here is something new ; can 
I apply it?” On the other hand, the 
_ British approach, too often, was to wait 
until somebody else had tried it. He did 
not think the question of expenditure on 
research was now an important issue. As 
much as possible was now being spent in 
this country in relation to the limitations of 
staff and buildings. There were factories 
which justified development and research 
expenditure, but there was also the question 
of the capital cost of new applications, and 
that was where we should run into difficulties. 
To-day there were difficulties due to high 
capital cost and on-cost of new developments, 
and there were the practical difficulties which 
the industrialist had to face in the way of 
licences, controls, permits and restrictions. 
There were uncertain markets at home and 
abroad and all these had their frustrating 
influence upon the approach of skilled 
research men, development engineers and 
technicians. 

Sir Claude Gibb, F.R.S. (C. A. Parsons and 
Co., Ltd.), gave a word of warning with regard 
to research associations. He said that funda- 
mental research could often be carried out 
in vacuo, but applied research, never, if the 
research teams were isolated from the 
operating designers, who, after all, must 
produce designs so economic in production 
and efficient in operation that they found a 
ready market and thus made a moral profit 
of which the Chancellor of the Exchequer 
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took at least 60 or 70 per cent, thus making 
further research and extension of research 
impossible and thereby killing this country. 
He added that he said this in all seriousness. 
The commercial designer, particularly in 
heavy engineering, was apt to say that if 
he applied an improvement to a modern 
design, he would know in three years’ time 
whether it worked and in five or ten years’ 
time he would know, as a long-term policy, 
whether it could be incorporated into the 
design and be entirely reliable. By that 
time he might have committed his company 
to £40,000,000 or £50,000,000 on equipment 
for incorporating that feature. The Presi- 
dent, from his , tS of the electrical 
engineering industry, knew the sleepless 
nights that could result from boldness in 
design when, perhaps, a sum of £500,000 
might be involved. Therefore, it was better 
that designers should work side by side with 
the research workers so that they .could be 
quite sure and have this or that aspect 
investigated. They could then adapt new 
ideas into commercial designs with much 
greater confidence. There were many direc- 
tions in which it was essential to proceed 
carefully. For instance, it might be thought 
that there would be better commercial 
results by changing the type of insulation in a 
60-MW hydrogen filled stator, but in ten 
years’ time something might have gone hay- 
wire and the new insulation found not to be 
stable. Therefore, the designer and the 
manufacturer decided to proceed very 
cautiously and preferred to live with the 
devil they knew and not go into unknown 
fields which might well bankrupt the com- 
pany. It was the commercial designer 
working in conjunction with the production 
shops who must, by the success of their design 
and manufacturing technique, make the 
profit from which research was financed, and 
that was regardless of whether the research 
was conducted by an individual company, 
by a university or by the research associa- 
tions, because the money had to come from 
the result of productive effort. If every 
research worker had a little more commercial 
instinct there would be less of the gap between 
science and industry than was the case to-day. 

Sir Henry Tizard, F.R.S. (Chairman of the 
Advisory Council on Scientific Policy and 
the Defence Research Policy Committee), 
winding up ‘the discussion, said he doubted 
whether we should be far behind when it 
came to the industrial application of dis- 
coveries made in the study of nuclear 
phenomena. If we were, it would not be 
due to the shortage of adequately experienced 
scientists, as the President had suggested, 
but rather to a shortage of engineers with the 
right kind of education. At the same time, 
he did not think it at all likely that any 
industrial application of nuclear energy would 
add materially to the wealth and happiness 
of the world for many decades. 

Whatever might be the reasons for our com- 
parative backwardness in certain branches 
of industry, the lack of fundamental research 
was not one of them. In quality and quantity 
fundamental research in this country was 
unsurpassed in any other country. Indeed, 
from the sternly practical point of view of its 
influence on industry, there was a tendency 
for its importance to be overemphasised. 
From the broad point of view the rate of 
acquiring fundamental knowledge was greater 
than the rate at which it could possibly be 
applied to industry. 

Quoting the parable of the sower and 
the seed in the New Testament, he said 
the need now was not for more seed but 
for better sowing, better preparation and 
manuring of the soil and better care of the 
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young plant in the early stages of its 
growth. 

How could that be brought about? Py 
of the answer was better scieitific an 
technical education in all its branche 
and better education for mai.agement 
But reforms that depended  «» better 
education were necessarily slow iy achieve 
and in the meantime we must do the 
best with what we have and  -ccognise 
that the large majority of tle many 
thousands of managers of British industry 
did not read scientific reports and woulj 
not understand them if they dil. Hoy 
was it possible to get across io them 
in a convincing way, the new develop. 
ments of technology which were Waiting to 
be applied ? He had in mind particularly 
the hundreds of small industrial units which, 
as the President had said, were unable ty 
bear the cost of extensive research labora. 
tories, but which collectively had been, and 
would continue to be, a source of strength 
to the country. It was for their benefit that 
the industrial research associations wer 
formed, and although he was pleased to hear 
the President speak approvingly of the work 
of these associations, it was the fact that it 
had been far less productive of practical 
results than their originators hoped. It was 
not éasy to understand why; no simple 
all-embracing explanation could be given. 
One contributing factor might be that they 
had not set out to demonstrate on a sufi. 
ciently large scale the value of their sugges. 
tions. Most of them had not the money to 
do so. In agriculture, which was a widely 
scattered industry of small units managed by 
men of experience, but without scientific 
education, the results of research were 
demonstrated on a large scale up and down 
the country, and any farmer could go and see 
for himself. He was also helped by skilled 
county advisers, and much of the marked 
rise of the productivity of agriculture in 
recent years could be attributed to this 
system. It could undoubtedly be improved 
and it was admittedly expensive, yet the 
financial value of the results was out of all 
proportion to the cost of research and 
development. 

Even in the large industrial units, which 
maintained their own organisations for 
research and development, there was to be 
observed an apparent reluctance to embark 
on adventurous projects, possibly for the 
same reason, that they were not prepared 
to risk the capital expenditure on develop- 
ment. It had been said that the fiscal laws 
acted as a definite deterrent, but he would 
not discuss this because it involved questions 
of policy. However, it certainly was worthy 
of dispassionate discussion by competent 
people. Most important new developments 
needed large capital expenditure before they 
became an integral part of manufacturing 
industry, and in this connection we did not 
spend enough, wisely enough. The President 
had referred to Newcastle as a home of new 
enterprises, but even Newcastle could not 
look back on its history with complacency. 
Sir Charles Parsons was almost 11 his last 
financial gasp when his spectacular demon- 
stration of the “Turbinia”’ at Spithead 
caused the Admiralty to finance further 
development. And suppose Parsons had 
not been able to bear the cost of that full 
scale demonstration ? Would Great Britain 
then have been the original home of the 
turbine? There were many other such 
examples ; the gas turbine, and many radio 
developments were examples of the manner 
in which @ conservative industry had beet 
cured of its scepticism by the action of the 
Fighting Services. 
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The more he studied this question of 
pridging the gap between science and 
industry the more he felt.convinced that we 
must find a way of spending far more on 
jevelopment, large-scale application and 
reequipment than we had done in the past. 
It was almost useless to extend the facilities 
for industrial and scientific research unless 
we also proposed to take the promising 
results of research a stage farther. All this 
meant capital expenditure varying in amount 
according to the nature of the discovery. 
It might well be that it was the ability and 
willingness to finance new unproven develop- 
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ments and processes, rather than the volume 
of research, that now really determined the 
rate of application of research to industry. 
It was surprising what little information on 
this subject was available. Economists 
appeared to have only the vaguest idea of 
the value of the capital equipment of British 
industry, and of its rate of obsolescence, 
which must naturally depend on the advance 
of science and technology. Nor did such 
information exist for other countries in a 
sufficiently accurate form for useful com- 
parison. Here was another subject for 
combined study by engineers and economists. 


(T'o be continued) 


Engineering and Marine Exhibition 


No. V—(Continued from page 309, September 16th) 


We conclude in the following pages our 
description of some of the plant and 
equipment exhibited at the Engineering and 
Marine Exhibition. 


REAVELL AND Co., Ltp. 


From the very wide range of air compressors 
which were exhibited on the stand of 
Reavell and Co., Ltd. of Ranelagh 
Works, Ipswich, we have chosen for descrip- 
tion three examples of modern practice. 
A four-stage, high-pressure compressor 
of the firm’s “‘VF 64” type, had a capa- 
city of 100 cubic feet of free air or gas 
delivered per minute at a pressure of 3500 lb 





Fic. 48—THREE-STAGE 4500LB 


per square inch. This machine is of the two- 
crank pattern, the pistons of the first and 
second stage compressing on the downward 
stroke, giving the third and fourth stages 
on the upward stroke. A galvanised steel 
tank carried on the main entablature con- 
tains the intercooler coils and also the valves 
of the third and fourth stages. This type of 
alr compressor was used during the war for 
the compression of hydrogen for the balloon 
barrage system, and is widely used in gas 
liquefaction by the Linde process. 

A high-pressure compressor of compact 
design was the three-stage machine shown in 
Fig. 48. It is of the trunk pattern, with a 
designed output of 25 cubic feet of free air 
per minute delivered against a pressure of 
4500 Ib per square inch. ‘The first and second- 
Stage pistons form a single unit, and are 
operated from the crank at the driving end, 
while the third stage piston is mounted on a 
crosshead driven from the other crank. The 
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second and third stages are pressure lubri- 
cated, and the first-stage piston and crosshead 
receives its oil direct from the crankcase. 
The intercoolers for the first two stages are 
of the straight-tube pattern, arranged con- 
centrically, and that for the third stage is a 
copper or steel pipe coil, designed to suit the 
working pressure and the gas to be dealt with. 
The example shown has steel running gear, 
but in a light-weight version of the same 
design, constructed for aircraft service, use 
is made almost entirely of high-grade alu- 
minium alloy. These compressors are 
also in military service, applied to the 
charging of pneumatic-hydraulic accumu- 


lators, air or inert gas being employed as the 
working medium. A very small machine of 
the type is believed to have been the first 
compressor used in this country for the com- 
pression of deuterium. 

A single-stage disc complete with blading, 
shown on the stand, was an example of the 
firm’s axial-flow compressor practice. Two 
examples of this new design are in course of 
construction and test, one for gas turbine 
research work, and the other for a closed 
circuit wind tunnel. The first of these two 
axial-flow compressors has been designed 
for supplying 25,000 cubic feet of free air 
per minute at a pressure ratio of just over 
4:1. It has twelve stages and the rotor 
shaft runs in ball bearings, the end thrust 
being taken by a Michell thrust bearing. As 
shown in Fig. 49, the compressor casings are 
split on the horizontal axis, and in general 
aluminium alloy has been used. The com- 
pressor will be driven at 8000 r.p.m. by a 
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4000 b.h.p. electric motor through speed- 
increasing gears. 

The compressor for the closed circuit 
wind tunnel is a ten-stage machine driven 
by a 1000 b.h.p. electric motor at 8000 
rpm. The air flow will be about 25,000 
cubic feet per minute and the compression 
ratio 34:1. Owing to power limitation this 
compressor has been designed to work at 
sub-atmospheric pressures. In this machine 
roller bearings are used at the driving end 
of the shaft and angular contact ball bearings 
at the far end. Unlike the example shown 
in Fig. 49, the compressor is arranged for 
axial delivery in order to suit the wind tunnel 
circuit. 


C. A. Parsons AND Co., Lrp. 
> 


The main exhibit of C. A. Parsons and Co., 
Ltd., Heaton Works, Newcastle-upon-Tyne, 
6, was one of the 50-kW turbo-generators 
which the firm is presenting to universities 
in different parts of the world. These machines 
(see THE ENGINEER, June 3rd, page 622) 
have been constructed for educational pur- 
poses and are designed as far as practicable 
on similar lines to large commercial units. 

Each set develops a maximum output of 
50kW and is equipped with all the necessary 
accessories including surface condenser, air 
ejector and pumps. The unit comprises a 
turbine of the impulse reaction type running 
at 8000 r.p.m. and driving through single 
reduction double helical gearing a d.c. 
generator running at 3000 r.p.m. 

Special provisions are embodied in the 
design to give the maximum instructional 
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facilities for students. The magnet yoke of 
the generator is supported in roller bearings 
to enable the generator to be used as a 
dynamometer to measure accurately the 
total output from.the turbine. Provision is 
made to measure the steam pressure and 
temperature before and after the stop valve, 
and there are pressure points in the impulse 
wheel chamber and at several interstage 
points in the reaction blading and at the 
turbine exhaust. The carrying out of tests 
on the unit should enable the performance of 
the various components to be assessed and, 
at the same time, familiarise students with 
the general characteristics and operating 
routine of modern steam plant. The machine 
was exhibited with the covers lifted so that the 
blading and internal parts can be examined. 

As a contrast to the 50-kW turbo-generator 
large coloured photographs showed com- 
mercial machines ranging in size from 1000kW 
up to 50,000kW capacity. In addition, 








338 


coloured photographs showed interior views 
of Heaton Works, depicting the machine 
and erecting shops, and the alternator and 
large transformer shop. 

Another exhibit was a 510-kVA, three- 
phase, 50-cycle, 11,000/ 440-V, indoor core 
distribution transformer unit. The lL.v. 
tappings are of the helical type and the turns 
comprise a number of paper insulated con- 
ductors in parallel, which are transposed to 
reduce stray losses. The h.v. multi-section 
layer windings consist of a number of coils 
wound with paper insulated wire. Tappings 
for plus and minus 3 per cent, plus 6 per cent 
and plus 9 per cent of 11,000-V are provided 
in the centre of the h.v. limb and are brought 
out to separate off-circuit tapping switches. 
The terminal connections are insulated with 
Bakelised paper tubes and are brought out 
through porcelain bushings mounted on the 
tank cover. The transformer is oil cooled 
and is contained in a plain sheet steel tank 
fitted with lifting lugs, oil gauge, and drain 
valve ; the tank, however, was not exhibited. 


HARLAND AND Wo trFr, LTp. 


One of the largest oil engine exhibits at 
Olympia was a four-stroke, single-acting, 
trunk type engine complete with a Brown- 
Boveriexhaust turbo-blower, which was shown 
on one of the two stands of Harland and 
Wolff, Ltd., of Belfast. 

The engine (see Fig. 50) is typical of some 
sixty engines built and now on order for 
the Iraq Petroleum Company, the Uganda 
Electricity Board, the East Africa Power and 
Light Company, Ltd., and works in Cyprus 
and Malaya. Its designed output of 1600 
b.h.p. is developed in eight cylinders having a 
bore of 400mm and a stroke of 600mm when 
running at a speed of 333 r.p.m. This type 
of engine is used for a variety of industrial 
duties, such as oil pipe-line pumping, elec- 
tricity generation for land stations and ships, 
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trunk type unit coupled to a 400-kW 
H. and W. d.c. generator. This engine was 
taken from a series going through the 
shops and was fitted with a Brown-Bevori 
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ning at up to 600 rpm. Like th, 
model mentioned above, this engiric cap ‘. 
supplied either for land or marine use, and 
it is also available as a dual-fucl engine jn 
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turbo-charger and a Brown-Boveri intercooler 
arranged between the exhaust turbine blower 
and the engine inlet manifold. The photo- 
graph we reproduce in Fig. 51 shows the 
back of the engine, and in it can be seen the 
intercooler, which is fitted between the super- 
charger and inlet manifold. With these 
attachments it was found that the output of 
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and the driving of blowers for the aeration of 
sewage. 

Engines of this design are also available 
for working as dual-fuel units in powers 
from 60 b.h.p. to 1600 b.h.p., utilising sewage 
gas, town’s gas or suction gas, with a small 
proportion of fuel oil for ignition. 

An engine which was shown on the 
adjoining stand was a six-cylinder, four-stroke, 


OIL - ENGINE—HARLAND AND WOLFF 


the engine could be raised from 50 to 75 
per cent above its normal rating—a power 
which is considerably above that attainable 
with an exhaust charger without an inter- 
cooler. 

The engine we illustrate is built in units 
with three to eight cylinders, with a bore of 
250mm and a stroke of 300mm, developing 
powers from 75kW up to 430kW when run- 


sizes from three to eight cylinders with powers 
from 100 b.h.p. to 620 b.h.p. with a speed 
range of 450 to 600 r.p.m. 

A third engine shown on the same sand 
was a 500 b.h.p. six-cylinder, four-stroke, 
uniflow scavenge unit, specially designed for 
rail traction. It has poppet valves in the 
cylinder head and there are four exhaust 
valves to each cylinder. The cylinders have 
a bore of 200mm and a stroke of 300mm, and 
the engine speed is 800 r.p.m. It is made 
with two sizes of cylinders, designed to cover 
a range of powers from 300 b.h.p. to 650 b.h.p., 
suitable for rail traction. For shunting 
services, engines of 250mm bore are made 
with and without supercharging in powers 
from 400 b.h.p. to 530 b.h.p. 

The wide range of marine engines made by 
the firm for passenger liners and cargo ships 
was well illustrated by three working models. 
One of them showed a 7000 b.h.p., single- 
acting, two-stroke, crosshead patter, 
opposed-piston engine, with cylinders having 
@ bore of 750mm and a combined stroke of 
2000mm. The usual running speed is about 
120 r.p.m. The exhaust pistons are driven 
by eccentrics and side rods, and the chain- 
driven blowers are arranged at the back of 
the engine. 

Another model illustrated the 5000 b.h-p., 
single-acting, two-stroke, trunk type, 
opposed-piston engine, which is used when 
high power is required with a low headroom. 
It has eight cylinders with a bore of 530mm 
and a combined stroke of 1180mm, and runs 
at 220 r.p.m. The compactness of this 
eight-cylinder model showed clearly the con- 
siderable saving in height, length and weight 
compared with the crosshead design of engine. 
Engines of this type were installed in the 
cross-Channel ships “Hibernia” and 
“* Cambria.” 

The third model illustrated the same basic 
design applied to the requirements of 
stationary service. It showed a six-cylinder 
engine coupled directly to a Harland and Wolft 
alternator of 2600-kW capacity. The scavenge 
blowers in this case are electrically driven, 
and the 3700 b.h.p. engine runs at the syn- 
chronous speed of 231 r.p.m. This range of 
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standard engines is available in powers from 
480 b.h.p. to 4800 b.h.p. 


(ooPER LOLLER BEARINGS CoMPANY, Lrp. 


Roller bearings for a wide range of applica- 
tions have been made for a number of years by 
Cooper Koller Bearings Company, Ltd., of 
Kings Lynn, and amongst the heavy duty 
units shown at Olympia were some of the 
firm’s well-known split type for heavy duty 
marine service. These large bearings include 
intermediate shaft units made in many sizes 
for shafts from 3in to 20in diameter with cast 
or fabricated steel housings of various types. 

In Fig. 52 we reproduce a photograph of a 
complete bearing and its component parts. 
This bearing was made for the 13 {in shaft of a 
10,000-ton merchant vessel. 

In these bearings a split inner race with a 
diagonal joint is secured by rings to the sur- 
face of the shaft and the rollers in a split gun- 
metal cage are positioned on it by an outer 
race, Which has vee joints. This outer race 
locates in the seating machined in the bearing 
housing. 

High precision manufacture of the com- 
ponent parts of the bearings ensures that 
when assembled the outer and inner races are 
locked in the housing and on the shaft 
respectively, and the rollers carrying the load 
rotate freely. 

The fact that these bearings are made in 
halves throughout facilitates their installa- 
tion in restricted spaces and their opening-up 
for maintenance or inspection purposes with- 
out necessity for dismantling or removing 
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adjacent equipment. We are informed by 
the makers that in addition to marine work 
the heavy duty bearings of this type are 
used in large numbers in many other in- 
dustries where ease of installation and 
accessibility for maintenance is of primary 
importance. 


SCHOFIELD AND SAMSON, LTD. 

A wide range of machine-cut gears and 
worm-reduction gear units was displayed 
on the stand of Schofield and Samson, Ltd., 
of 15/19, Pancras Road, London, N.W.1. 
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In its latest range of worm-reduction units 
this firm has introduced a new form of cooling. 
In these units, one of which is shown in 





FiG. 53-WORM REDUCTION UNIT—SCHOFIELD 


Fig. 53, the oil is cooled by means of two 
non-ferrous metal convection tubes set 
across the sump. These tubes are arranged 
at an angle and their ends are sealed in the 
walls of the body of the unit, The heat from 
the oil in the sump is radiated from the inner 
surfaces of the tubes 
which are open to the 
atmosphere. This 
radiated heat and the 
angle at which the 
tubes are set, it is 
stated, induces a flow 
of cool air through the 
tubes, which in turn 
present a large cooled 
surface to the hot oil 
in the sump.  Addi- 
tional cooling is pro- 
vided by deep vertical 
radiating fins cast in 
the housing. 


WoRTHINGTON-SIMP- 
son, Lrp. 


Theexhibit of Worth- 
ington Simpson, Ltd., 
of Newark-on-Trent 
and Queen’s House, 
Kingsway, London, 
W.C.2, embraced a full 
range of the firm’s 
newly _ introduced 
Monobloc centrifugal 
pumps. The balanced 
centrally mounted 
arrangement is 
claimed to give a 
minimum pump over- 
hang and _ promote 
quiet running. This 
type of pump is 
now constructed in a range of sizes de- 
signed to handle from 3 up to 1200 g.p.m., 
with heads up to 210ft, depending on 
capacity. The built-in motors have a range 
of from } h.p. up to 30 h.p., there being close 
upon forty different sizes of motors. The 
combination of motors and pumps which the 
design permits includes 287 different types 
and sizes covering all voltages and variable 
voltages. For higher heads and self-priming 
duties examples of the ‘ Vortex” and 
“Cervac”’ pumps were on view. These designs 
have already been described in our pages. 
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A new Worthington development is the 
addition of a domestic pump of modern self- 
priming construction, which, with its } h.p. 
electric motor, covers a range of 230 to 385 
g.p-h. at heads from 120ft to 40ft. We show 
in Fig. 54 thé petrol-engine-driven model 
which has, with a 1 h.p. J.A.P. engine, a range 
of outputs from 270 to 540 g.p.h., correspond- 
ing with a range of heads from 120ft to 40ft. 
These pumps complete only weigh 59 lb and 





Fic. 54—ENGINE- DRIVEN- DOMESTIC PUMP 
—WORTHINGTON SIMPSON 


57 1b respectively for the electrical-driven 
and the engine-driven models. 

A full range of air compress rs of Worthing- 
ton design was also on view. Among the 
larger pumps shown we may mention the 
“ Numarine ” automatic self-priming centri- 
fugal pumps, both of the normal and sub- 
mersible designs. A full technical description 
of the submersible “‘ Numarine’”’ pump will 
be found in our issue of April 4, 1947. Both 
pumps were shown at Olympia, the non- 
submersible pump embodying the same tech- 
nical features. The arrangement of suction 
and delivery pipes and air connections 
is such that they are well away from the 
overhead motor. The primer can deal with a 
continuous air leak equivalent to a 4mm or 
5mm orifice, and the pump is designed to 
operate at inclinations up to 30 deg. without 
losing its fully automatic features. This 
type of pump is not only installed in 
ships for water pumping duties, but it has 
recently been extensively employed in tankers 
for oil pumping. 


THE NoRTH-EASTERN MARINE ENGINEERING 
Co. (1928), Lrp. 

As on a previous occasion, the combined 
firms of the North-Eastern Marine Engi- 
neering Co. (1928), Ltd., of Wallsend and 
Sunderland; Richardsons Westgarth and 
Co., Ltd., of Hartlepool, and George Clark 
(1938), Ltd., of Sunderland, showed a com- 
bined exhibit illustrating the activities of the 
companies for land and marine work. Four 
models of the principal prime movers were 
on view. They included a 7500 s.h.p. geared 
turbine installation by Richardsons West- 
garth, with boilers and auxiliary machinery. 
The land activities were represented by a 
Richardsons Westgarth-Brown Boveri turbo- 
alternator of 30,000-kW capacity, designed 
for 22,000-V supply, complete with its own 
condensing plant and auxiliaries. 

Propelling machinery was illustrated by a 
working model of a 2200 h.p. North-Eastern 
reheated, triple-expansion, marine steam 
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engine, with its propeller and the after end 
of the ship. Finally, there was a working 
model of a 5000 h.p., four-cylinder North- 
Eastern-Doxford marine oil engine. Other 
oil engines built by the group include the 
2000 h.p. Clark-Sulzer engine constructed in 
the firm’s Sunderland engine works. 

R. A. Lister (MARINE SALEs), Lrp. 

From the group of Lister and Blackstone 
marine engines which were shown on the 
stand of R. A. Lister (Marine Sales), Ltd., of 
Dursley, Gloucestershire, we have chosen the 
new oil engine of the ““ EVM ”’ series, which 
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induction. The engine, as our illustration 
Fig. 55 shows, is directly connected to a 
*'Torquor ’’ electro-dynamic synchroniser, 
manufactured under licence from D. R. 
Robertson, Ltd., of 15-19, Kingsway, London, 
W.C.2. 


The engine has a rated output of 480 b.h.p. 


at 600 r.p.m., the cylinders having a bore of 


8zin with a stroke of ll}in. It is designed 
to conform to Lloyd’s Register specification, 
and the rigid bed-plate and cylinder block 
may be noted. The cylinder heads, which are 
of high-grade cast iron, contain the inlet, 
exhaust and air starting valves. A specially 





Fic. 55—EIGHT-CYLINDER SUPERCHARGED BLACKSTONE ENGINE—LISTER 


is now built in three to eight-cylinder units 
at the Stamford Works of Blackstone and 
Co., Ltd. The model shown was an eight- 


cylinder supercharged unit with a designed 
output up to 500 b.h.p. in its supercharged 
b.h.p. 


form, and 360 with its normal 
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Fic. 56—SECTION THROUGH 


** TORQUOR”’ 


formed inlet port imparts a directional swirl 
to the entering air, and the cooling water is 
directed on to the valve seats by an injector 
tube. The cylinder liners are of the wet type 
and centrifugally cast and chrome-hardened 
by the Listard Van der Horst process. Steel 
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connecting-rods with a phosphor-bronze tg 
end and a four-bolted steel-backed Babbitt 
metal lining are employed. A cast iron piston 
is used with a toroidal combustio cavity, 
and three compression rings and tw Scraper 
rings. Provision was made in the camshaft 
design to enable it to be removed ideways, 
and hardened parts to tappets and the steg| 
rocker arms for the valves arc fitted 
The fuel injection is by C.A.V. in lividual 
pumps and injectors. All the engine 
controls are arranged at the end of thi engine, 
and can be handed for marine tw in-serey 
drives. ‘The engine and the lui vicating 
oil are cooled by a closed fresh-water 
system using a “ Simplato ” heat-exchanger 
supplied by British Twin Dise, Ltd. : 

Considerable interest attaches to the new 
gearbox with the * Torquor ” electro-dynamic 
synchroniser. This gear is of the Jayshaft 
pattern with helical gears, the reverse being 
obtained by interposing an idler pinion 
between the reverse pinion and the gear 
wheel. A reduction ratio of 2: 1 is standard, 
but a 3:1 ratio can be made if desired. The 
shafts are supported in plain white-metalled 
bearings, pressure lubricated with cooled oil, 
As the accompanying engraving Fig. 56 shows, 
the clutch incorporates two ‘ Torquor” 
electro-dynamic synchronisers. By energis. 
ing the coils shown, an intense magnetic flux 
is induced at the tips of the intermeshing 
poles of the magnet. As the magnetic lines 
of force sweep the secondary member, 
induced currents are generated, and in tum 
create a magnetic field which opposes the 
main magnetic field, thereby creating torque. 
When the primary and the secondary mem. 
bers are rotating at the same speed, the 
opposing force dies away, and owing to the 
conical air gap indicated a component of 
axial pull is exerted on the secondary 
member, which is moved axially to engage 
an internal-external gear, and to lock the 
drive mechanically. 

This new coupling is claimed to permit 
continuous slip without wear at low figures 
of torque, and to facilitate a positive mecha- 
nical drive for the higher powers. For marine 
work with the engine as illustrated, the speed 
of the propeller can be controlled from zero 
up to the normal rated speed. At low speeds 
of the vessel the couplings are used without 
the mechanical drive, thereby permitting 
very precise control. For locomotives two 
“'Torquor ”’ couplings are used in parallel 
and the normal clutch to pick up the drive 
can be dispensed with as the couplings are 
extremely powerful for intermittent ratings. 

CLARKE, CHAPMAN AND Co., Lp, 


From the wide range of land and marine 
products shown’ on the stand of Clarke, 
Chapman and Co., Ltd., of Victoria Works, 
Gateshead, we have chosen for mention 4 
model of a ship’s deck designed to show 
the working of the firm’s electrically driven 
winches for working heavy cargoes, and also 
winches coupled in union purchase for the 
working of light cargoes. Windlasses and 
ship lighting are also shown on the same 
fore deck model, which is arranged with an 
Isherwood patented hatch cover. Elsewhere 
on the stand were shown the latest develop- 
ments in electrically driven deck machinery 
arranged either for self or for remote control. 

Among the power station exhibits was 4 
fine model of a Clarke Chapman tri-drum 
water-tube boiler, one of three installed in 
the Templedown power station of _ the 
National Coal Board at Consett. This steam 
generating unit was specially designed for 
the burning of filter cake, the grading of 
which was such that about 86 per cent passed 
through a 100 mesh sieve, while the moisture 
content of the fuel ranges between 33 and 
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34 per cent. The rated capacity of the 
poiler. when burning this fuel is 50,000 Ib 
of steam delivered per hour at a working 
ressure Of 2601b per square inch, super- 
jeated to @ final temperature of 680 deg. 
Fah. The boiler is complete with its travel- 
ling grate stoker, superheater, economiser and 
mechanical draught plant. The steam 
requirements of this Consett power station 
are met by three boilers of similar design 
one of 50,0001b per hour size and 
two other units of 40,000 Ib of steam 


om wl 


Tih 





Fic. 57-LOCKHEED HYDRAULIC CONTROLLER—AUTOMOTIVE PRODUCTS 


per hour duty. The two smaller boilers 
formed the first contract and __ their 
operation proved so satisfactory that the 
larger boiler was commissioned later. 

In connection with power station machinery 
(larke Chapman also exhibited examples 
and models of the Woodeson feed pump and 
electrically driven centrifugal pumps, along 
with the Raymond bow! mill for pulverised 
fuel firing. Mining exhibits included the 
Acomb sequence control switch for belt con- 
veyors, flameproof dispersion projectors for 
mine lighting, and examples of the telescopic 
pit prop and the Victoria chock release gear. 


AUTOMOTIVE PRopuUCTS CoMPANY, LTD. 


Anew development shown by the Lockheed 
Hydraulics Division of the Automotive 
Products Company, Ltd., of Leamington 
Spa, was the hydraulic cyclic controller 
which we illustrate in Fig.57. Itis designed 
to control in timed sequence a number of 
mechanisms, some of which may require an 
effort of several hundred tons. It has its 
own hydraulic motor, although if desired an 
electric drive can be employed. The hydraulic 
motor is of the lever and ratchet pattern, 
with a variable stroke, and it works with a 
pressure-reducing control valve and variable 
restrictor. The control is worked by a knob 
seen to the left of the instrument, which can 
be turned through 300 deg., giving a motor 
speed variation of 1 in 10, which, in conjunc- 
tion with the variation obtained from the 
driving pawls of the motor, gives a camshaft 
speed variation of 100: 1. Accurate control 
over any portion of the range is also provided. 
Thus the whole rotation of 300 deg. may be 
employed to vary the cycle time from 
between five minutes and fifty minutes, or 
between, say, twenty minutes and twenty-five 
minutes. The camshaft works micro-valves, 
which are made in units of four and five. 
The example shown consists of two four-valve 
units. The stroke of the micro-valve is 
about 1/,,in. The controller works in connec- 
tion with a pump, a cut-out and an accumu- 
lator, which is of the firm’s new pneu- 
hydraulic design, with nitrogen preloading. 
Che cyclic controller shown allows the com- 
plete cycle time to be varied between one 
minute and 100 minutes, the speed control 
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knob giving control over one-tenth of this 
cycle time range, while it can be set to give 
extremely accurate control over any desired 
portion of the tenth of the range. The 
hydraulic impulse is transmitted to the 
operating cylinders, which have a range of 
bores from {in up to 
4in and give efforts at 
1000 lb per square inch 
from 294 lb up to just 


over 53 tons. These 
standard —_— operating 


mn 


cylinders enable the cyclic controller to be 
applied to a variety of industrial processes. 


Sir GEORGE GODFREY AND PARTNERS, LTD. 


A series of industrial blowers, engine super- 
chargers and vacuum pumps and boosters 
of the Roots and Marshall designs were on 
view onthe stand of Sir George Godfrey and 
Partners, Ltd., of Hampton Road, Han- 
worth, Middlesex. This range covers capaci- 
ties up to 12,000 cubic feet per minute, and 
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Fic. 58—INDUSTRIAL BLOWER—GODFREY 


discharge pressures up to 10 lb per square 
inch in the single-stage machines and 40 Ib 
per square inch in the double-stage machines. 

We illustrate in Fig. 58 a Marshall indus- 
trial pattern blower with a designed capacity 
of 4000 cubic feet per minute at a delivery 
pressure of 4 lb per square inch. 

One of these models was rotated slowly to 
show the intermeshing of the helical rotors. 
These are of light alloy and have been 
redesigned. The firm also exhibited for 
the first time a Roots type Marshall gas 
booster which has been developed from the 
industrial blower aforementioned. 


AssocraATED British Om ENGIngEs, LTp. 


On the stand of Associated British Oil 
Engines, Ltd., and British Oil Engines 
(Export), Ltd., of 32, Duke Street, St. 
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James’s, London, 8.W.1, there was shown a 
wide range of oil engines in which were 
included two new Petter designs. One of these 
was the new twin-cylinder, vertical engine, the 
Petter ‘“ B 2 ” which has a designed rating of 
12 b.h.p. to 18 b.h.p. at 1000 to 1500 r.p.m. 





Fic. 59—10 S.H.P. MARINE DIESEL ENGINE-—A.B.O.E. 


Another engine which we illustrate in Fig. 
59, is the new Petter marine engine, type 
“AV2M,” which has been adapted for 
marine service from the firm’s ‘‘ AV ” engine. 
A new development for this size of engine is 
the adoption of a direct-injection head using 
a three-hole injection nozzle inclined in the 
cylinder head, and a hemispherical combus- 
tion space in the top of the alloy piston. The 
engine operates on the four-stroke, airless- 
injection principle, and it has a bore of 80mm 
with a stroke of 110mm, the cubic capacity be- 
ing 553 cubic centimetres, and the rated power 
10 s.h.p. at 1500 r.p.m. A Meadows epi- 
cyclic gearbox is bolted to the engine at the 
end remote from the flywheel and provides 
a 2:1 reduction gear. The engine has 
a variable-speed governor which gives a 
speed range of 750 to 1500 r.p.m., which is 
so arranged that it can be operated by a 
Bowden hand lever and flexible cable from 
the control panel. There is an overhead 
hand-starting shaft which drives the crank- 
shaft by a chain at the flywheel end of the 
engine. Spring-loaded pawls engage the 
flywheel and are automatically disengaged 
when the engine picks up speed. In order to 
allow for easy starting a hand-operated 
decompression gear is fitted and a 1:1-5 
reduction is incorporated in the chain drive. 
Among thelarger engines which were exhibited 
on the stand was a four-cylinder Petter 
Superscavenge engine, which was equipped 
with Perspex windows to allow the running 
gear to be inspected. Another engine was 
the Mirrlees eight-cylinder “ H.F.R.B.T.” 
marine engine with turbo-supercharging and 
with a Bibby coupling and reduction gear. 


—_e_——_ 


MANCHESTER ADVISORY COUNCIL FOR FURTHER 
Epucation.—The Manchester and District Advisory 
Council for Further Education has just published a 
handbook giving full particulars of post-advanced 
lecture courses in electrical and mechanical engi- 
neering which has been arranged for the 1949-50 
session. The courses are supported by the North- 
Western Branches of the Institution of Mechanical 
Engineers and the Institution of Electrical Engi- 
neers. The Council has also been responsible for 
the production of “A Student’s Guide,” which 
contains detaiis of engineering educational facilities 
in and around Manchester. 
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Railway Overhead Equipment 


Maintenance Unit 


SPECIAL unit has been built by the London 
Midland Region of British Railways for the 
installation and maintenance of overhead 
suspension equipment on electrified lines. It 
consists of a two-car self-propelled articulated 
unit, comprising a repair van and a mess,van, 
with driving compartments at each end, and an 
independent vehicle fitted with equipment for 
unreeling contact and catenary wire. 
The new unit, some photographs and an 
outline drawing of which we reproduce, incor- 
porates a number of special features based on 


Contact Wire Renewal-Roller 


Wire Drums 
4 


experience gained on the Manchester South 
Junction and Altrincham electric line. The 
unit has already been placed in service on this 
section of the line where it replaces obsolete 
repair cars which have been in service since 
1931. 

To avoid the use of new material the unit has, 
wherever possible, been constructed from items 


of equipment which were readily available. 
For example, the underframe, bogies and two 
power units, with their control gear, were 


obtained from the two end units of the experi- 
mental three-car articulated diesel unit operated 
by the L.M.S. in 1938 onwards and since with- 





LIFT AND CENTRE SECTION 


drawn from service, whilst the main portions 
of the coachwork consist of reconditioned bodies. 
All power for lighting, heating and auxiliary 
services is obtained from a diesel generating 
set originally supplied and used for A.R.P. 
purposes. 

The unit is propelled by two 125 h.p. diesel 
engines driving on to the articulated centre 
bogie through Leyland (Lysholm Smith) 
hydraulic torque convertors, reverse gearboxes 
and final drives. The gears are of double- 
reduction type in which the bevel pinion engages 








MESS VAN Diesel Engines 


ARRANGEMENT OF MAINTENANCE UNIT 
the two crown wheels, either of which can be 
engaged with a sliding spur pinion to give a 
change of direction of motion. This arrange- 
ment provides the slow running qualities which 
are essential for overhead equipment mainten- 
ance work and at the same time provides smooth 
acceleration up to 35 to 40 m.p.h., thus enabling 
the unit to get to the point of operation at a 
reasonable speed. 

Compressed air for engine control and brakes 
is obtained from six compressors. Four of the 
compressors are engine driven and two, which 
are used for starting and emergency only, are 
electrically driven from a twelve-cell lead-acid 


Collapsible Side Platform 






Sept. 2:3, 1949 


battery. The engines are started by 


remote 

control from the driving cab and both. are con. 
trolled simultaneously by a self- main : throttle 
valve. Electro-pneumatic control j S provided 
for the torque convertor clutches, rev: sing, ke 
The straight air brake system in rporates 
emergency mechanism to apply { brake 


automatically in case of failure of the ; 
A graduated brake application is s 
means of self-lapping valves situat: 


? Supply, 
‘ured by 


ee in the 
driving compartments. The two brake shoes 
on each wheel are applied by means \\f a local 


5in diameter brake cylinder, whilsi 
brake at each end of the train operat 
wheels of the end bogies. 

The driving compartments contain, 
tion to the control gear, an adjustabl: 
the driver, a pneumatically operated 
wiper, an_ electrically heated 
defroster, and a microphone and _ sy 


& hand 
5 On the 


In addi. 
Seat for 
idsereen 
idsereen 
iker for 








Earthing Pantograph 












REPAIR VAN 


communication with the overhead equipment 
personnel working on the unit. These com. 
partments have been designed to give maximum 
visibility to make possible the examination 
of the overhead equipment from them whilst 
the vehicle is in motion. 

The construction vehicle has a continuous 
flat roof about 5ft 4in wide at IIft Llin 
nominal height from rail level and about 
130ft Jong. Adequate drainage facilities 
are provided on the roof to prevent water 
collecting and freezing on them in cold weather, 
Access to the roof is gained by ladders per. 
manently fixed to the sides of the vehicles or 





INTERIOR OF CENTRE SECTION 
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through two interior hatchways which, when 
closed, provide @ flush finish with the vehicle 
roof to giv? an uninterrupted working area. 

To facilitate access to work situated at some 
distance from the side of the vehicle, side flaps 
gft long 2 d extending 2ft or 4ft out as required 
are mounted on each side at the centre of the 
wit. These flaps can be raised or lowered in 
some fifteen seconds by means of hand-operated 
grew jacks. The serew jacks and the support- 


ing bars for the flaps can be seen in the photo- 
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proper with table seating for twelve men and 
adequate locker space is available. Cooking 
facilities are covered by the provision of a Calor 
gas cooker complete with two boiling rings and 
a small oven. 

Communication between the maintenance 
staff and the train crew is effected by a 
‘** Loudaphone/Loudasound ”” communication 
system. Loudspeakers and microphones are 


installed ineach driving compartment in addition 
to the workshop and mess sections, and there 
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speedy replacement of empty drums with a 
minimum of interference with the drum-control 
mechanism. Storage facilities are provided on. 
the wagon for lengths of wire recovered during 
renewals. Floodlights, intercommunication and 
other ancillary circuits are supplied through the 
jumper cables from the parent vehicle. The 
air brake system of the wagon includes emer- 
gency application cocks suitably positioned for 
the operators controlling the drums of wire. 

A reduction in the time required to carry out 





OVERHEAD EQUIPMENT MAINTENANCE AND CONSTRUCTION UNIT 


graph showing the interior of the centre portion 
of the unit. When the flaps are extended the 
supports register in brackets, where they are 
secured by pins. 

Also situated in the centre of the unit is a 
lift, which can be raised to provide a platform 
6ft above the level of the roof. This lift is 
raised by means of crank handles from floor 
level and is capable of dealing with loads up 
to 10 ewt. 

As a safety precaution an earthing trolley is 
provided to connect the contact wire to the 
running rails during an examination of the 
overhead system. This trolley, which is moved 
to the trailing position when in operation, can 
be at either end of the unit and when 
not required the trolley pole is depressed to 
roof level and held in position by suitable hooks. 

On the outside end face of each driving com- 
partment is a roller mechanism for use during 
erection or dismantling of contact wire or 
catenary. The rollers are approximately 6in 
in diameter by some 6ft long and are adjustable 
to a height of approximately 3ft above roof 
level. 

The repair van, which comprises the whole 
of one of the original coach bodies, was com- 
pletely stripped of its interior partitions and 
converted into a mobile workshop and stores. 
In this workshop is a bench complete with 
cupboards and two vices, one of the normal 
parallel jaw type and the other fitted with an 
adjustable jaw to enable odd-shaped objects 
usually encountered on overhead equipment to 
be securely held. Stores bins for normal simple 
fittings and shadow boards are provided for all 
spanners and tools used by the maintenance 
gang. Built-in lockers and racks ensuring the 
orderly storage of the remaining items of equip- 
ment are carried on the unit. 

At the driving compartment end of this work- 
shop is a 7-5-kW diesel generator for supplying 
single-phase a.c. electricity at 230V. The 
supply from this generator is used for charging 
the fourteen-cell lead-acid battery covering 
the engine controls, emergency lighting and 
windscreen defrosters ; interior lighting ; 
interior heating; and supplying current to 
1000-VA and 750-VA, 230/50-V_ transformers 
from which all portable tools and floodlights are 
operated. 

The second coach has been converted for the 
domestic uso of the maintenance staff and 
train crew. An Elsan chemical lavatory and a 
washbasin with piped cold water is fitted, and 
drinking water is supplied from the main water 
storage tank through a standard filter. This 
section is partitioned off from the mess section 


is a portable microphone and speaker equip- 
ment for use on the wire wagon. The complete 
system is controlled from equipment in 
the repair van, including a portable hand 
microphone set which can be plugged into con- 
venient sockets at strategic points on the roof. 

To enable the unit to work during hours 
of darkness it is provided with 300-W, 50-V 
electric floodlights, which can be plugged into 
sockets conveniently located on the roof. 

The wire wagon has been built on the under- 
frame of a 30ft coach. The body of this wagon 
carries two stands which are capable of holding 
drums of contact wire up to 2000 yards in 
length. The stands are designed to allow the 


Large Spur 


N interesting new British excavating machine, 

stated to be the largest walking dragline 
in the world, is being built by Ransomes and 
Rapier, Ltd., at Waterside Works, Ipswich. This 
machine will operate with a 20-cubic-yard 
bucket on a 282ft long jib and has been ordered 
by Stewarts and Lloyds, Ltd., for stripping 


'Swa ni ‘Sr 


renewals with parallel saving in cost will be 
possible with the new unit, and there is no 
doubt that considerable improvement on the 
performance obtained with the sparsely equipped 
old cars will be effected. 

The power equipment of the new unit will 
eliminate numerous difficulties experienced with 
the old cars, which were steam hauled. With 
these older vehicles good slow running was 
difficult to obtain, communications between 
maintenance crew and engine crew were difficult, 
and much inconvenience was caused to the 
staff when carrying out repairs, particularly in 
tunnels, by the presence of smoke and steam 
from the traction unit. 


Tooth Rack 


iron ore in that company’s Northamptonshire 
mines. 

In the construction of such a large machine 
the methods adopted for the machining of the 
components are often of interest, and we have 
received from Ransomes and Rapier particulars 
of one such piece of work. The component 





ASSEMBLED RACK 
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concerned is the machine’s 33ft 3in diameter 
spur tooth slew rack, which has 208 teeth, 6in 
circular pitch, cut in its 19}in face, and has 
been built up in sixteen segments. When the 
segments had been machined and the teeth 
cut they had to be bolted together face to face, 
with no shims or packing pieces, to form a 
complete circular rack. Each of the segments 
used in the rack is interchangeable and made for 
easy replacement if necessary. 

The castings of the steel segments were 
supplied by Edgar Allen and Co., Ltd., and the 
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Standby Diesel-Alternator Sets for 
Parallel Running 


T may be recalled that, as a result of the 
widespread power cuts of early 1947, and the 
probability that the “ grid ” generating capacity 
would not be able to meet all industrial require- 
ments for some years, the Government gave 





PLANING TEETH ON RACK SEGMENTS 


first operation performed on them was the 
machining of the top and the bottom faces. 
For the next operation of machining the ends 
of the segments special provision had to be 
made to ensure the high degree of accuracy 
necessary to enable the segments to be built 
up to form a complete circle. Foz this operation 
a horizontal boring machine with a milling 
machine mounted on its table was used. A 
22in diameter inserted tooth face milling cutter 
was fitted on each machine, and between 
these cutters the segments were machined on 
both ends at one setting. 

Special jigs were then used to drill holes for 
the fitted bolts used to hold the segments 
together and for fixing the complete rack on 
to the base member of the dragline. 

The final operation of cutting the stub form 
straight-sided teeth on the segments was 
carried out on a Stirk planing machine, the 
set-up of which is shown in one of the accom- 
panying illustrations. The segments, in batches 
of four, were fixed and lined up on four angle 
brackets bolted in tandem on the machine 
table. By means of a profile template the 
form of the teeth was then marked on the fore- 
most of the four segments. The angle of the 
straight-sided teeth was easily calculated and 
once the tool-box ofthe planer had been set 
accordingly machining was relatively straight- 
forward. 

When the segments were bolted together, the 
finished rack was at no place more than 0-03 1in 
out—a tribute to the accuracy to which the 
ends of the segments had been machined. 


——$ 


PorTABLE ELEcTRIC JOINTING KiT.—A leaflet, 
published by C. Ryan and Co., 2-20, Pancras Street, 
London, W.C.1, describes the company’s portable 
electric jointing kit for making seals between copper 
tubes and solder fittings. The kit comprises a small 
transformer with three-pin, 15A plug and output 
leads for supplying heating current at 6V to the 
carbon-tipped jaws of a hand tool which grips the 
work and heats it to fusicn point. 


facilities for starting the immediate manufac- 
ture of standardised diesel-generating plant 
having a total output of 300,000kKW. 

The production of half the diesel-generating 
sets required by the official programme was 
undertaken by Davey, Paxman and Co., Ltd , 


STATOR FOR 330-KVA ALTERNATOR 


of Colchester, for whom the British Thomson- 
Houston Company, Ltd., manufactured a con- 
siderable proportion of the larger alternators. 
These B.T-H. alternators are rated at 
330kVA, 1000 r.p.m., 400/440V, 50 c/s, three- 
phase, and are of special design suitable for 
rapid production in a factory already heavily 
committed in other respects. Before describing 
these design innovations, however, we propose 
to refer to a simplified method of synchronising 





and speed governing, whereby the | achines 


run in parallel with a supply system, m <INg use 








of the additional generating capacity undey 
ny L«cal 
~<~— avec’ 
System Load 





\ 


Under-Voltage Trio Coil 
Interlocked wiih 


Pj Field Switch 
HEH 


Over-Current 
Trip Coils 
with Time-Delay 





= 





























Field Discharge 
Resistor 








Exciter Field 
Rheostat 


THE ENGINEER @ 


CIRCUIT FOR PARALLELING WITH SUPPLY 
MAINS 


normal conditions, instead of merely during 
power cuts. 

In principle this method of parallel operation 
is akin to the running of a synchronous motor 
whose speed follows the frequency variations 
of the supply system, without any form of 
governor control. Ac- 
cordingly, if the speed 
governing of the diesel 
engine is rendered 
inoperative (the power 


being maintained by 
fuel adjustment in- 
dependently of — the 
speed), then the alter- 
nator, running as a 
synchronous machine, 
will remain tied to 


the supply frequency. 
In practice the gov- 
ernor adjustment is con- 
veniently made by in- 
creasing the pressure on 
the control _ spring, 
thereby moving the 
governor weights in- 
wards towards _ the 
stops. The governor 
then acts merely as 4 
speed-limiting device 
which is set slightly 
above the maximum 
supply system frequency 
and serves to control 
the set in the event 
of accidental tripping 
and loss of the synchronous-speed tie. 
Typical arrangements for this method of 
‘‘motor paralleling ’’ are indicated in the 
circuit diagram reproduced herewith. Syn- 
chronising is a simple operation. The diesel 
engine is started in the usual way and the 
speed is raised until the tachometer pointer 
reaches a mark, corresponding to synchronous 
speed, on the dial. For the reason outlined in 
the next paragraph, the exciter field regulator 
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jg also set to a predetermined mark. After 
closing the stator circuit breaker synchronising 
;; completed by closing the field switch. An 
interlock 18 provided to prevent the switches 
from being closed in the wrong sequence. 

A set running in parallel with the factory 
pus-bars a8 described must operate at a power 
factor equal to the average power factor of the 
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mately the full-load value, from the supply 
system. 


DESIGN OF THE 330-KVA ALTERNATORS 


To simplify and accelerate the production of 
the 330-kVA alternator, the British Thomson- 
Houston Company, Ltd., evolved a 
which 


design 


was based on the maximum use of 





ROTOR FOR 330-KVA ALTERNATOR 


works load. In these circumstances the power 
output will, of course, be determined by the 
prime mover output corresponding to the fuel 
supply. The wattless component of the 
alternator current (and, therefore, the power 
factor) depends only on the value of the field 
current as determined by the setting of the 
field regulator. For a given fuel adjustment, 
corresponding to a given power output, a 
definite setting of the field regulator will be 
required to produce a given power factor. 

It will be appreciated that this method of 
achieving synchronism by “ rotor paralleling ” 


‘ 


punched, pressed and fabricated parts. Some 
of the interesting aspects of the design are shown 
in the photographs reproduced herewith. 

End shields were dispensed with, bocause 
of the machine tool work involved in their 
manufacture. Instead, a pedestal bearing 
design was adopted as indicated in one of our 
illustrations showing a generating set installed 
in the Rochdale works of Tweedales and 
Smalley, Ltd. The stator end windings are 
protected by sheet steel covers which were 
supplied to the B.T-H. Company ready for 
fitting. Similarly, the perforated — slip-ring 





330-KVA DIESEL-ALTERNATOR SET 


causes a switching transient on the power 
Supply system, but, because the transient per- 
sists for only about one cycle it is not likely 
to be noticed. This method of paralleling 
does not involve the high starting current that 
18 associated with the accelerating period of a 
direct-started motor. During the interval 
between the collapse of the switching transient 
and the application of excitation, the machine 
draws magnetising current, equal to approxi- 





covers and the perforated stator wrapper plates 
were also supplied ready for use. 

Referring to the stator, the frame required no 
machining, being of clamped-up construction : 
the stator core laminations were assembled 
between side plates round a central drum 
before being clamped by through-bolts. The 
pre-machined stator feet were correctly located 
with respect to the side plates by means of an 
assembly jig before being welded in position. 
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To allow pre-formed, pre-insulated coils to 
be used on the stator the wave-connected, bar 
type windings were accommodated in open 
slots. All the end clips were placed in position 
and soldered in one operation by lowering the 
end windings into a large solder pot. 

To avoid the use of rotor forgings and the 
associated delivery delays and machining opera- 
tions, the rotor bodies were built up of }in 
laminations. The shafts were machined from 
stock hammered bar and the rotor body lamina- 
tions were hydraulically pressed on, a few plates 
at a time. The poles were dovetailed to the 
rotor body after being riveted up between steel 
end plates bent to suit the desired shape of the 
field coils. 

The field coils were wound directly on to the 
insulated poles, each of the insulating flanges 
at the top and bottom of the coils being 
moulded in one piece. The short-circuiting 
segments joining the pole-face damper bars 
were laminated, being built up of four segments 
punched from copper plate and brazed to the 
bars at each end of the pole. 

To obviate delay standard exciters were 
used, geared to the slip-ring end of the alter- 
nator, as indicated in the accompanying illus- 
trations. In each set the alternator and exciter 
were mounted on a base plate fabricated from 
broad-flanged beams. Four drop-forged lifting 
lugs were welded to the alternator stator frame. 
Cable entry is effected through a box bolted to 
the side of the frame as shown. 





An Aircraft Brake 


A NEw plate brake for aircraft introduced 
by the Dunlop Rubber Company, Ltd., has 
been developed to meet the demands imposed 
by the advances which have been made in the 
weight and landing speed of aircraft. It has 
a particularly high capacity/weight ratio and 
can be fitted in the smaller landing wheels 





AIRCRAFT PLATE BRAKE 


with higher tyre inflation pressures, which are 
now being fitted to retract into the thin wings 
of aircraft. The result is a reduction in the 
space available within the wheel for the 
accommodation of a brake. 

The construction of the new brake can readily 
be followed with reference to the photograph 
we reproduce above. Pressure introduced into 
the hydraulic or pneumatic cylinders at each 
end of a torque member causes the piston rods 
to retract and draw the inner and outer pairs 
of friction plates into contact with outer and 
inner sets of friction pads. 

An adequate air gap is provided between the 
cylinders and the torque member to prevent 
excessive transfer of the heat generated during 
braking. When braking pressure is removed 
the pistons are restored to their inoperative 
positions by means of springs. Dual pistons in 
tandem are fitted in each cylinder and two 
pressure feed lines are used to convey the 
fluid or air used for braking. By this arrange- 
ment pressure fluid is normally applied in 
front of each of the pistons but, should one 
feed line fail, the other remains in service. 








346 


THE ENGINEER 


SEPTEMBER 23, 1949 


Vor. CLXXXVIII No. 4887 
Contents 
THE ENGINEER, September 23, 1949 PAGE 
LEADING ARTICLES— 
A GAMBLER’S THROW ... ib) Soh, nk. ae 5a 
ECONOMIC SPEED OF AIRLINERS... ... ... ... ... B46 
SPECIAL ARTICLES— 
BRITISH ASSOCIATION. No. IV wes age 335 
ENGINEERING AND MARINE EXHIBITION. No. V. 
(Iilus.) ... Es acnees Lome 
INSTITUTION OF NAVAL ARCHITECTS: | AUTUMN 
MEETING IN DENMARK. No. Ill ... ... ... 348 
WELDED LOCOMOTIVE BOILERS. (Illus.)... ... ... 332 
AmmcnarT Brake. (Tilus.) ... ... ... ... ... .. 345 
ALUMINIUM ALLOY Pit CaGEs. (Illus.) ... ...  ... 354 
AUTOMATIC CASK WASHING MACHINE. (Illus.) ... 354 
CASTELLATED CONSTRUCTION. (Illus.) ree 


CENTRAL LINE EXTENSION TO EPPING .. 347 
DEEP HOLE DRILLING ATTACHMENT FOR AUTO- 
MATICS. (Illus.). x 3E 
LARGE SPUR TOOTH RACK. “(llus.) 
MINIATURE STANDARD CELL woo SBE 
NEW Founpry or W. H. DoRMAN AND Co., LTD. 





(Illus.) ... 0. -.. 352 
RAILWAY OVERHEAD “Eau IPMENT MAINTENANCE 
Unit. (Illus.) .. has 342 


REBUILDING OF CHARTHAM PAPER MILL. “(ilus.) oc Sen 
REVERSE TORSION TESTING MACHINE. (Illus.)  ... 356 
SHAFT SINKING AT CALVERTON COLLIERY. (Illus.)... 355 
STANDBY DIESEL-ALTERNATOR SETS FOR PARALLEL 


RUNNING. (Illus.) ... 6 --. 344 
LITERATURE— 
wD. ee eee: | 
SHORT NOTICES Wis, tl Sob ees Souk le cack 
OBITUARY— 
BERNARD PEMBERTON ELLIS Sok, ee ah) «eee 
A SEVEN-DAY JOURNAL a ee 


DEVALUATION 

ELECTRICAL EXPORTS STANDARDS MISSION 
INSTITUTE OF METALS 

OPERATIONAL RESEARCH 

ROAD RESEARCH IN 1946 AND 1947 
VICKERS ** VISCOUNT”? AIRLINER 


NEWS AND NOTES— 
AMERICAN ENGINEERING NEWS ... 
FORTHCOMING ENGAGEMENTS 
FRENCH ENGINEERING NEWS ... 
INDUSTRIAL AND LABOUR NOTES 
NOTES AND MEMORANDA = 
PERSONAL AN NESS 
REPORTS ON GERMAN AND J APANESE INDUSTRY 


NOTICE TO READERS 


All letters intended for insertion in THE ENGINEER or con- 
t aining questions should be eas by the name and address 
of the writer, not necessarily fi or publication, but as a proof of yood 
— No notice saaleoare A be taken of anonymous communica- 
tions. 

No undertaking can be given to return drawings or manu- 
scripts: correspondents are therefore requested to keep cvupies. 

For Subscription Rates, see page 2 of Advertisements. 








A GAMBLER’S THROW 

IT is as yet much too soon to assess what 
will be the eventual effect of the devaluation 
of the pound sterling announced last Sunday. 
It is known already that the values of 
currencies throughout the Commonwealth, 
will closely follow the change in sterling. 
But not until other countries with “ soft ” 
currencies have examined the new situation 
and decided what they are to do will it be 
possible to assess at all completely what 
results will follow for this country. All that 
can really be said at present with any cer- 
tainty is that the announcement of devalua- 
tion made better sense of the optimism 
expressed by Sir Stafford Cripps about the 
recent Washington conference. For, until 
devaluation was announced, there seemed 
very little of real significance in relation 
to the magnitude of the problem decided 
at that conference which could justify such 
optimism. 

Without question it is the stimulation of 
exports from the sterling area as a whole to 
the U.S.A. that is the object of devaluation. 
Nevertheless, the move seems to us, as it 
will to many others, a gambler’s throw. 
For it is not very easy to see how devaluation 
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of the pound can prove beneficial to a country 
that is and must continue to be a very large 
importer of the world’s goods. Nor is it 
possible to draw true parallels with the 
devaluation of the pound that took place 
in 1931 and had, rapidly, beneficial conse- 
quences for this country’s economy. For 
then there was available in this country a 
great reservoir of untapped productive 
capacity in idle plant and machinery and 
unemployed workers. Under the stimulus 
of devaluation total production could and 
did rise and that relative increase of exports 
over imports that is the essential conse- 
quence of a successful devaluation could and 
did occur. But to-day there is no such 
reservoir of untapped productive capacity. 
Nor can imports be very much reduced 
without seriously affecting the power of 
this country to produce and to improve its 
methods of production. It is not easy, 
therefore, to see how exports are to be suffi- 
ciently increased to permit imports to be 
paid for, unless, indeed, many other countries 
follow Britain’s example and devalue their 
currencies by corresponding amounts. Fur- 
thermore, the effect of devaluation by over 
25 per cent will not be wholly felt as a fall 
in price of Britain’s exports. For many 
of the metal trades, for example, raw 
materials come from hard currency areas 
and will, consequently, become more costly. 
The same is true of other goods such as 
textiles. The prices of finished goods must 
therefore rise and some at least of the 
advantage of devaluation be lost in world 
markets and more particularly the U.S.A. 
Moreover, devaluation seems to us addi- 
tionally a gamble in that the trade unions in 
this country could very quickly whittle 
away any value that it may have. -The 
consequence of the change should be increases 
in this country in the prices of a number of 
goods, a small rise in the cost of living and, 
since a greater proportion of output must be 
exported, a curtailment of supplies of goods 
to the home market. But what will trade 
union reaction be? For devaluation is 
double-edged. If it, indeed, makes it 
easier to sell goods abroad does it not 
also make it more difficult to resist wage 
claims at home? No doubt the T.U.C. 
will continue to endorse the Government’s 
policy of the wage freeze. But trade union 
leaders—like other men voting on unpopular 
measures—are likely, when endorsing wage 
freeze policies, to make mental reservations 
concerning their own organisations, as indeed, 
Mr. Jack Tanner of the Amalgamated Engi- 
neering Union obviously did at Bridlington. 
We doubt the merits of devaluation as a 
cure for Britain’s economic malaise. Indeed 
in our view there is only one measure that 
could rapidly restore health to the currencies 
of Western European countries as a whole. 
It is the complete removal of American tariffs 
and the adoption by the United States of a 
rigorous importing policy designed to balance 
that country’s oversea trade at a high level. 
That policy would, we believe, enrich the 
Americans and raise their already high 
standards of living still further without, as 
devaluation must, depressing that of other 
nations. But that is a policy about which 
only the Americans can decide. Nor does 
it seem likely that they will go further 
towards its adoption than minor modifica- 
tion of customs procedure and such small 
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reductions of the height of the tari wall 
as it is within the power of the President to 
make without reference to Congr ress. For, 
rather naturally in existing circumsta; icegs— 
the Americans, after all, are “ sitting pr tty” 

—we do not believe Americans, for all 
their very real generosity, see as «learly 
what the situation realiy is as do Eur peans, 
In these circumstances we believe the true 
course open to this country is to aiin at 
balance in its accounts with the USA 
at as high a level as the limited exp rts of 
the sterling area to that country and to 
Canada will permit and the development 


elsewhere of alternative sources 0! ray 
material and food supplies. That would 
be to create two Western economies 
partially divorced one from the other 


which in the circumstances we believe to 
be the only course open to us until such 
time as it is realised in America that 
exports can solely be paid for by imports 
or by investment abroad. 


THE ECONOMIC SPEED OF AIRLINERS 

DEEPLY as the great S8.B.A.C. display of 
new types of British aircraft at Farnborough 
impressed the lay public that read about it in 
the daily Press, and still more those lucky 
enough to see it, the really vivid interest 
would have been that of the visiting engineer, 
who alone would fully realise the immense 
amount of courage, as well as meticulous and 
patient care, required from the designers and 
builders of such craft. At the same time, he 
could hardly fail to be puzzled by the 
astonishingly rapid increase in the air speeds 
planned for the latest types of airliner. The 
objective of very high speed in new bombers 
and fighters would seem to him natural 
enough. That the designer of a new inter- 
ceptor, such as the “* Avon-Meteor,” should 
plan its speed to be the highest available, and 
its rate of climb to an altitude of 40,000ft at 
a vertical speed of as much as 100 m.p.h.,, is 
what would be anticipated ; but airliners are 
expected to fulfil an economic objective, and 
with air drag rising with the velocity squared, 
a somewhat cautious attitude is expected 
towards any proposal for any considerable 
increase in their cruising speeds. 

It is but six years since a leading technical 
aeronautical authority in the United States, 
Dr. E. P. Warner, included in his survey of 
the likely characteristics of future airliners a 
definite limit to their economic cruising 
speeds. The occasion of that prediction was 
the delivery before the Royal Aeronautical 
Society of the annual Wilbur Wright Lecture, 
and although such lectures ave not followed 
by an immediate discussion, any doubtful 
points in them are speedily taken up in other 
ways. We do not remember, however, that 
Dr. Warner’s assessing the economic speed at 


the low level, as it now seems, of 250 mp.h. 


was challenged at the time. Indeed, the 
huge Bristol ‘‘ Brabazon,’”’ which began its 
drawing board life shortly afterwards, was 
designed with a cruising speed of precisely 
that amount. Nevertheless, its immediate suc- 
cessor the “‘ Brabazon ”’ Mark II, now under 
construction, aims at 100 m.p.h. more; 
whilst to its flying boat rival, the Saro 
“ Princess,” is attributed an even higher 
ambition. Hence it is natural to wonder 
what, in the short space of six years, can have 
been the technical advances so potent as to 
invalidate the basis of Dr. Warner’s argu- 
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ment. Or whether, alternatively, the prevail- 
ing fashion on both sides of the Atlantic, 
Dr. Warner’s as well as ours, to seek higher 
and higher speeds for civil air transportation 
ig but another sign of a certain disregard of 
economic considerations, and a readiness to 
place still larger burdens on the taxpayers 
and shareholders concerned. To put it even 
more bluntly, is it the technical basis of the 
position that has changed or are we just 
facing another facet of the “Santa Claus 
economics *’ so popular in so many countries ? 

The chief of the changes since Dr. Warner 
spoke is the rapid progress being made by the 
jet engine. So fast is this that it is con- 
ceivable that within a few years it may prove 
able to rival the piston type even in its fuel 
economy, as well as beating it handsomely 
in lowness of weight, ease of maintenance, 
freedom from vibration, and lesser fire risk. 
But before this happy state is reached much 
hard study in metallurgical and other labora- 
tories must have had a successful outcome. 
In the meantime its rate of fuel consumption 
is uncomfortably high; especially so when 
needing to be ‘ stacked’ in the air before 
landing at any port of arrival that chances 
to be much in demand. It is at high altitudes 
and high speeds that these engines show 
their best economy ; this, no doubt, is the 
reason why the designer of the graceful de 
Havilland ‘“‘Comet”’ aimed at a cruising 
speed in the neighbourhood of 500 m.p.h., 
though whether the economics of its opera- 
tion will justify such boldness only the future 
can reveal. In the meantime there are the 
many turbo-airscrew types which in perform- 
ance are intermediate between the piston 
and the jet ; though technical opinions differ 
very widely on the prospects which lie before 
them. By some they are regarded as purely 
interim types, ready to be replaced when the 
pure jet is further developed. It is true that 
ho airscrew-driven type can beat the ceiling 
and speed of the jet ; but, important as that 
may be for military types, is it of such high 
consequence on the civil side—a question 
certain to be much in debate by our engineer- 
ing societies in the coming years? It must 
be remembered that, excellent as it may be, 
in some respects, to operate an Atlantic 
service at so economic a speed that a very 
minimum of fuel is consumed per passenger 
carried, there may, on the other hand, prove 
to be a sufficient number of passengers willing 
to express their preference, whether in dollars 
or sterling, for a six-hour crossing instead 
of one of twelve hours, and with sufficient 
emphasis to justify a certain increase in the 
fuel bill. In any event, having regard to 
world conditions to-day it may not be 
inappropriate to ask whether the prevailing 
urge towards high speed in airliners could be 
ignored, even if some technical economists 
do feel doubtful of its ultimate wisdom. If 
the world in general wishes to follow that 
fashion and this country wishes earnestly, as 
it certainly does, to export civil aircraft in as 
large numbers as possible, our manufacturers 
must produce the goods that are in demand, 
whilst doing all they can to follow the 
operational ideals laid down by the best 
experts here and elsewhere. At least there 
can now be no doubt that if speed is wanted, 
the jet engine is certainly the one to 
give it; and it is symptomatic of present 
trends that at the Farnborough show no less 
than 40 per cent of the aircraft on view were 
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of that type. In this field, whether in research 
or production, we are well in the lead, and 
that honourable position we have every 
intention to maintain. 





Obituary 
BERNARD PEMBERTON ELLIS 


Ir is with much regret that we have to 
record the death of Mr. Bernard Pemberton 
Ellis, on September 14th, at the age of 
seventy-four. Mr. Ellis was first, in 1899, an 
assistant to Sir Alexander Rendel, and con- 
tinued in the firm, known later as Messrs. 
Rendel and Robertson, and Messrs. Rendel, 
Palmer and Tritton, until 1948, thus com- 
pleting nearly fifty years’ service. During 
that time he was responsible for large quan- 
tities of railway material made for India in 
this country and the Continent and became 
well known to most manufacturers of loco- 
motives and rolling stock. 

Mr. Ellis was educated at Rugby School 
and served an apprenticeship with Belliss 
and Morcom, Ltd., Birmingham. In 1896 
he was with Messrs. Thwaites Brothers, of 
Bradford, engaged in the drawing office and 
on outside work in connection with high- 
speed engine trials. In 1899, as already men- 
tioned, he joined the staff of inspectors of 
Messrs. Rendel, Palmer and Tritton, on 
locomotive, carriage and wagon work. After 
a period in this work, which took him to 
many countries overseas, including Russia, 
he was appointed personal assistant to Sir 
Seymour Tritton in charge of design and 
supervision of construction of railway rolling 
stock. Since 1925 the work of which he had 
charge included the standardisation of the 
stock of Indian Railways and the programme 
ot conversion of Indian locomotives to super- 
heated steam. 

During the second world war Mr. Ellis was 
responsible for the inspection of contracts 
for War Department locomotives and gave 
valuable assistance to many Government 
Departments. In April, 1946, he was made a 
consultant to the firm, but soon illness forced 
him to discontinue regular work and he 
finally retired in March, 1948. Mr. Ellis 
was elected a Member of the Institution of 
Civil Engineers in 1931. 
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Central Line Extension to 
Epping 


Lonpon TRANSPORT has announced that 
from Sunday next, September 25th, its Central 
Line will be extended over the newly electrified 
Eastern Region tracks from Loughton to 
Epping, adding to the system 5 more miles and 
three more stations—Chigwell Lane, Theydon 
Bois and Epping. This will be the eighth 
extension of the Central Line since the war, and 
the last to be carried out under existing 
authority for works outstanding from the 
1935-40 new works programme. With the 
introduction of the electric services to this 
section the Eastern Region steam service will 
be discontinued and steam trains from Ongar 
will in future terminate at Epping, where 
passengers will transfer to Central Line trains. 
The Eastern Region tracks have been 
re-equipped throughout with London Trans- 
port’s standard automatic colour-light signal- 
ling, and points have been converted to power 
operation. A new thirty-five-lever frame signal 
cabin has been built at Chigwell Lane, and 
another, with a forty-seven-lever frame, at 
Epping. ‘Track circuiting and colour-light 
signalling have also been installed on the section 
of track approaching Epping from Ongar, so 
that all movements at Epping, whether steam 
or electric, will be controlled from the new 
cabin. Conductor rails, most of which were 
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laid before the war, are welded into }-mile 
lengths, and the tracks have been relaid and 
reballasted. Point heaters and current rail 
de-icing baths are installed as standard equip- 
ment. In the installation of conductor rail 
jumper cables a new departure has been made 
by vulcanising the ends of the cables to the rail 
terminals. Another innovation—to eliminate 
the use of concrete troughing to ground gear— 
is the employment of multi-core rubber- 
covered cables, with each core separately 
screened, for carrying current to train stops and 
point mechanisms. Power supply for the 
extension will come from a new sub-station at 
Epping, to which current at 22,000V will be 
fed from London Transport’s Greenwich generat - 
ing station. At Epping, the electric service 
will terminate at the present down platform and 
the steam at the up platform, passenger inter- 
change being by means of a footbridge over the 
tracks. An electrified siding has been pro- 
vided on the north side as an emergency stabling 
or additional reversing facility, necessitating 
the widening of the cutting and the construction 
of an embankment. In general, the civil engi- 
neering side of the works has been carried out by 
the Eastern Region of British Railways, and 
the equipment for electric operation by London 
Transport. 


—_—_—_. 
Literature 


SHORT NOTICES 


‘Paper Making. The Paper Makers’ Associa- 
tion, Kenley, Surrey. Price 6s.—This volume, 
to which a dozen or so different authors have 
contributed, has been prepared by the Tech- 
nical Section of the Paper Makers’ Association. 
It gives a general account of the history, pro- 
cesses and applications of paper-making and 
is intended to present a more or less elementary 
treatment of its subject. It is addressed pri- 
marily to the younger members of the industry, 
to those about to enter it and to those employed 
on the commercial side, and in associated 
industries. In due course it will be followed 
by a series of short monographs each dealing 
with one particular branch of paper-making 
on more advanced and _ specialised lines. 
Following an introductory historical chapter, 
the book passes on to consider the nature and 
uses of paper and the fibrous materials used in 
its manufacture. Then come eight chapters 
dealing with the technical processes and 
machines employed in paper-mills. These 
chapters cover pulping, bleaching and cleaning, 
beating, hand and machine production of 
paper, and finishing and after-treatment. The 
final chapter is devoted to the paper-mill 
laboratory. The book is uniformly easy to 
read and clear in its expository style and should 
admirably fulfil the object for which it is 
designed. It may perhaps be considered a 
little pedantic if we call attention to the use 
in Chapter VIII of the terms “resin”? and 
‘rosin’? in a manner implying that there 
is no difference between them. In a volume 
intended for the instruction of the non-expert 
advantage might have been taken of the 
opportunity for correcting the common employ- 
ment of ‘‘ rosin” in place of the generic term 
** resin.” 





BOOKS RECEIVED 


The Middle Silurian Rocks of North Wales. By 
P. G. H. Boswell. London: Edward Arnold and 
Co., 41, Maddox Street, W.1. Price 80s. 

Earth Conduction Effects in Transmission Systems. 
By Erling D. Sunde. London: Macmillan and Co., 
Ltd., St. Martin’s Street, W.C.2. Price 33s. 

Questions and Answers on Electronics. By E. 
Molloy. London: George Newnes, Ltd., Tower 
House, Southampton Street, W.C.2. Price 5s. 

Diesel Engines. Second edition. By J. W. 
Anderson. London: McGraw-Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 42s. 

Mathematics for Technical Students. By S. N. 
Forrest. Second edition. London: Edward Arnold 
and Co., 41, Maddox Street, W.1. Price 6s. 6d. 

Hot Water Engineering. Edited by E. Molloy. 
London: George Newnes, Ltd., Tower House, 
Southampton Street, Strand, W.C.2. Price 21s. 
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The Institution of Naval Architects 
AUTUMN MEETING IN DENMARK 
No. I1I—(Continued from page 320, Sept. 16th) 


From RIVETING TO WELDING 
Q* Wednesday, August 3lst, a paper 
entitled “From Riveting to Welding 
in a Merchant Shipyard,” by Mr. N. E. 
Ringsted, was next taken. ; 


DISCUSSION 


Mr. J. Turnbull, commenting that 
perhaps the fullest use was not being 
made of prefabrication methods, suggested 
that that procedure might be facilitated by 
the adoption of welded overlaps to some 
extent. Perhaps overlaps had been avoided 
because of the search for the ideal; he did 
not wish to discourage that search, but, as 
had been shown in other spheres, it could be 
a costly business. After pointing to probable 
advantages arising from the use of overlaps, 
he said it might even be advantageous to 
rivet certain connections, and in the United 
States it was now the standard practice 
to adopt at least riveted gunwale bars in 
the larger ships. That practice was arrived 
at after a good deal of investigation—and 
the Americans had had perhaps more experi- 
ence with welded ships than had any other 
country in the world. 

Mr. H. P. Christensen (Denmark) said 
that, on the assumption that berths were 
fully occupied, the author had calculated 
that the costs of welding and riveting would 
be about the same. Further, there was 
advantage in shipowners in the saving of 
weight, for their ships were able to carry 
more deadweight. He asked what was the 
saving in weight and what was the extra 
cost of labour, if any, as between the welding 
and riveting of a tanker and a cargo boat. 
At his own yard it was found that the cost 
of labour in welded ships was rather high. 

Mr. J. A. Milne, who made some criticisms 
of the author’s comparisons of cost, said in 
his experience of both lap and butt welds 
on light construction the fairing was very 
expensive. That might be due to lack of 
experience on the part of the shipwrights, 
but he had been unable to satisfy himself 
so far that it would not be more costly, 
even when the shipwrights themselves had 
learned a little more about their art, in the 
erection of welded structures. 

Mr. Norman M. Hunter said the paper 
was a record of work carried out. Judging 
by the results in the ship which had brought 
him to Denmark, which was a most excellent 
job, the work was very well done. The 
paper should prove of great value to any 
shipbuilder who wished to change from 
riveted to welded construction. In his 
opinion that change must be made in the 
very near future; it was becoming increas- 
ingly difficult to get anyone to go into the 
craft of riveting. It was nearly forty years 
since he had begun experimenting with 
welding in shipbuilding, and after all those 
years he had concluded that the more experi- 
ence one had of welding the less one seemed 
to know about it. For that reason he sug- 
gested that anyone who wished to make a 
change should make it gradually. New 
experience was continually coming to the 
front in respect of welded construction. 
He considered it advisable in the thicker 
plates, of about in thickness and above, 
to remove all traces of the serious effects 
of shearing by first planing off at least 
half the thickness of the plates before start- 
ing to form the welding edges. Assuming 


that the author was visualising the use of 
alternating current for his welding plant, 
Mr. Hunter said he had never believed in 
a.c. for welding except for working inside 
shells and when fabricating in the shops ; 
for work on the berths, &c., and after launch- 
ing, he considered that d.c. was better, 
safer and a more universal servant. On 
many occasions one wished to use more 
current for hand tools, temporary lighting, 
pumps, &c., and d.c. enabled that to be 
done. In each berth it was better, and pos- 
sibly cheaper in the long run, to have bus- 
bars running down each side, with large 
generating units placed in positions as near 
as possible to the centre of gravity of the 
load. That obviated voltage drop. Sug- 
gesting that the amount of supervision of 
welding indicated by the author was not 
quite sufficient, Mr. Hunter emphasised its 
importance. Every plate-edge should be 
examined before welding ; each run should 
be examined after cleaning and _ before 
another run was deposited on top; the 
voltage and amperage should be checked 
continually as well as the length of deposit, 
and so on. He felt there should be one 
supervisor for, say, every fifteen to twenty 
welders. 

Commenting on the author’s statement 
that the main object in the adoption of 
welding was to save weight, he urged that 
the main object was to produce a_ better 
product and said that in his experience 
completely welded ships would withstand 
damage which riveted ships would not 
withstand; they would remain afloat in 
circumstances in which riveted ships would 
sink. He believed all would agree that the 
butt-weld was more efficient than the overlap, 
but undoubtedly in the lighter parts of a 
ship slight overlaps helped to fair the job 
and no objection could be raised to their use 
there. Again, in fabricating, a certain 
number of overlaps were of advantage. But 
he would not like to see them in the shell, 
for he preferred it to be smooth all over. 
The welded smooth shell would render a 
ship faster and more economical than her 
riveted sister with overlaps. 

Mr. G. Buchanan, commenting on the 
author’s conclusion that his yard could 
safely weld any given size of hull instead of 
riveting without impairing its money-earn- 
ing capacity, pointed out that that yard 
had space available for prefabrication and 
the standard of workmanship was high, and 
suggested that such a statement could not 
be accepted as a broad principle. In certain 
of the older yards space was so congested 
that prefabrication to any extent was a 
practical impossibility and there were other 
yards abroad where labour was unskilled 
and a complete change over to the fully- 
welded. ship would result in chaos. So local 
conditions would affect the economic conse- 
quences to a great extent. On the training of 
welders, he said that most yards which had 
gone in for extensive welding had trained 
their own welders; they could not become 
qualified welders overnight and it was there- 
fore necessary to employ them on parts of 
secondary structural importance before they 
could be used on parts of primary structural 
importance. Thus it had been generally 
accepted practice to weld such items as 
hatchwebs, casings, internal bulkheads, &c., 
even if the main hull were predominantly 
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riveted. Commenting on the author's 
remark that partly welded and partly riveted 
hulls, with all their attendant drawbacks. had 
to be faced, Mr. Buchanan said that th: Was 
standard practice in a large number of yards 
throughout the world both for tankers a).| dry 
cargo ships—welded bottom shell and ongi- 
tudinals, riveted seams of side shel! and 
stringer with welded butts, riveted side 
frames and beams. The reason might be 
lack of the requisite welders, or that erection 
was made easier by the available holes for 
bolting. He asked for the author’s opinion 
on the * attendant drawbacks ”’ he envisaged, 
Apparently, in his economic survey of the 
advantages of the fully-welded ship, the 
author had made no allowance for X-ray 
equipment for weld testing. Mr. Buchanan 
urged that such equipment was necessary 
when constructing fully-welded vessels to 
the extent given in the paper, unless, as in 
Denmark, use could be made of such an 
authority as Svejsecentralen. Again, the 
paper indicated that there were only four 
overseers for 260 welders, which seemed a 
surprisingly small proportion. One would 
like to know why there was no decrease in 
the caulking staff, for one would expect that, 
in view of the large amount of welding 
envisaged, a reduction of the number of 
caulkers would be possible. 

Mr. Ringsted, replying, said that Lloyd's 
new rules might force shipbuilders to go 
back to overlaps, in that they were now 
putting up the thickness of ordinary butt 
joints in decks, and so on, but he considered 
that that would represent a step backwards, 
His yard used overlaps in some places for 
joining materials, bolting before welding, 
and he felt they would have to continue to 
do that in order to make erection easier, 
In reply to Mr. Christensen, he said the 
calculations in the paper were based on the 
ordinary occupation of berths. He wanted 
to show how the building time per ship on 
the berth could be decreased very consider- 
ably by doing more of the welding work on 
the ground; then more ships could be 
built per annum. There was a slightly 
greater saving of weight in tankers than in 
dry cargo boats as the result of welding. 
The cost of fairing was included in the figures 
in the paper ; but it was not very great. On 
the other hand, in order to secure that result 
the accuracy in the shops must be so much 
greater. Agreeing with Mr. Hunter that the 
change from riveting to welding should be 
made gradually, he said he had tried to 
make that clear in the paper. It was found 
that a.c. was better than d.c. for all purposes, 
even on board the ships. Whilst agreeing 
that it was necessary to provide more super- 
vision than was provided at first, he said the 
suggestion that there should be one super- 
visor for each fifteen to twenty welders was 
perhaps a little too much. Replying to 
Mr. Buchanan, he said the attendant draw- 
backs of mixed welding and riveting were 
so numerous that he could not try to make a 
complete list. One problem particularly 
was that concerning labour, for when using 
both riveting and welding, trouble arose 
with the riveters and welders because it 
meant that they became unemployed alter- 
nately or had to be shifted around. After 
expressing agreement that X-ray equipment 
for testing welds was absolutely necessary, 
he said it had been surprising to find, on 
changing over to welding, how much chipping 
had still to be done; the men, instead of 
being caulkers, had become chippers. But 
in order to keep down the cost of welding 
and fairing the work must be very accurate ; 
the men chipped the plates and so on as 
nearly as possible to the final requirement. 

The first paper presented at the final 
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meeting on Friday morning, September 
Ind, was by Mr. R. W. L. Gawn, on * Steer- 
ing and Propulsion of H.M.S. ‘ Nelson’ 
ina Restricted Channel.” 


STEERING AND PROPULSION OF H.MS. 
“NELSON ” IN A RESTRICTED CHANNEL 
By R. W. L. Gawn, O.B.E., R.C.N.C, (Member of 
; Council) 

SUMMARY 


In 1934 H.M.S. ‘‘ Nelson,” when proceeding out 
of Portsmouth Harbour with rudder to port, turned 
to starboard against the rudder and grounded. 

The incident was substantially reproduced by 
test of a model 4ft long in a model of the harbour 
entrance. Ship must hold a course very near the 
centre of the fairway for steady steering. The 
results were corroborated by tests of a 16ft model 
in relation to an inclined false bottom. The stern 
is drawn towards the shallower water and the model! 
sheers off into deeper water. Initial ship turning 
moment is reduced in shallow water but the effect 
is unimportant compared with the steering bias 
induced by the channel. 

Hull resistance is greatly increased in shallow 
water, particularly if the bottom is inclined. Speed 
of 12 knots in deep water is reduced to 10} knots in 
52ft depth. One knot of the loss is due to increased 
resistance and the remainder to reduced propulsive 
efficiency. 

Influence of wind on steering is small at moderate 
or high speed, large lee rudder is required for steady 
steering at slow speed in strong winds. The effect 
of the prevailing moderate breeze of Force 4 was 
negligible. 


DISCUSSION 


The Chairman (Sir Stanley V. Goodall, 
K.C.B., O.B.E., Vice-President), who was 
at the Admiralty in 1934, when H.MLS. 
“Nelson”? went ashore, after suggesting 
some further information concerning the 
speed of the ship and the section of the chan- 
nel, which might be included in the paper 
for the benefit of navigators, said the experi- 
ments described had demonstrated the value 
of the small models. He added that the 
Institution of Civil Engineers in England 
was establishing a research panel to make 
experiments of a similar nature to discover 
information on currents in estuaries, in 
connection with dredging, and so on. 

Commodore R. Hansen (Denmark) said 
that, so far as he knew, the work discussed 
in the paper was the first really deep investi- 
gation that had been made, on a scientific 
basis, of such a catastrophe in order to find 
out the real cause of a ship grounding in a 
restricted channel. He felt that the captain 
of the ship must have been pleased by the 
results of the work. As conditions were, 
and with the vessel 38 yards to the east of 
the centre of the fairway, he felt that nothing 
could have helped the captain. 

At Nyborg, in Denmark, there was a 
very “ trafficated ’ channel of very nearly the 
same size as at Portsmouth harbour. Ferries 
passed through it many times daily and 
when fully loaded the depth of water beneath 
their keels was about 6ft, which was much 
the same as the depth beneath the keel of 
H.M.S. *‘ Nelson ’’ at the time of the acci- 
dent. He would not say that the ferries 
never grounded at Nyborg; but, bearing 
in mind the frequency with which they 
passed through the channel, one could say, 
for all practical purposes, that they did not 
ground. Whilst appreciating that the two 
restricted channels were not alike, that the 
conditions at each might be different, and 
bearing mind also the differences in tonnage 
between H.M.S. ‘“ Nelson’ and the ferries, 
he suggested that one of the reasons why 
the ferries did not ground might be that 
they had a bow rudder. It would be inter- 
esting, therefore, if the models of H.M.S. 
“Nelson” could be tested again to find 
out how they would behave if fitted with a 
bow rudder. 

Mr. V. G. Shepheard, R.C.N.C., said the 
experiments had established very clearly 
that critical conditions had existed and 
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that remarkably narrow limits existed if a 
large ship such as H.M.S. ‘‘ Nelson ”’ under 
her own power was to avoid grounding in 
a restricted channel. 

Engineer Lieut.-Cmdr. J. H. Ferguson, 
R.N. (ret.) asked if the author could give 
information concerning the movements of 
the engines, because he imagined the com- 
mander of the ship made some effort to 
avoid the final casualty by going astern. 

He also asked whether the propellers 
were inboard-turning or outboard-turning, 
for he believed it was fairly generally agreed 
that the effect of the propellers on manceuvr- 
ing was decided. But no doubt the navi- 
gators of the ship would have had experience 
for giving her helm to counter any pecu- 
liarities due to the propellers. He had taken 
special notice of various types of vessels 
where it was possible to make comparisons 
of those having inboard-turning propellers 
and those with outboard-turning propellers, 
and he had never seen a vessel with inboard- 
turning propellers that could be manceuvred 
very readily, He also referred to some small 
craft from America in which both propellers 
were right-handed, with the result that they 
could approach another vessel or a pier 
only from the port side. 

Mr. K. C. Barnaby, in a written contribu- 
tion, discussed the conditions prevailing 
at the time of the accident and said the 
navigator had had to contend with every 
possible handicap, and the paper demon- 
strated the risks of dispensing with tugs. 

Professor C. W. Prohaska, D.Sc. (Den- 
mark), suggested it would be of scientific 
interest to try a model of somewhat greater 
draught in order to see whether the tendency 
to swing to starboard, which had been so 
clearly shown, would be accelerated or in- 
creased, as he believed it would. He. sug- 
gested that it was due to the fact that the 
bilge after amidships was closer to the 
shelving beach than that forward of amid- 
ships, thus placing the resultant of the suc- 
tion forces further aft than the lateral centre 
of the ship and giving a turning moment to 
starboard. 

Mr. Gawn, in a brief reply, said he could 
not speak of what the British Admiralty 
would do about bow rudders ; but he recalled 
a lecture by Sir Stanley Goodall a few years 
ago in which reference was made to the 
‘“ Bismarck” having been brought to bay 
by damage to her steering gear and steering 
aft, and said the lessons had been taken to 
heart. 

On Mr. Shepheard’s suggestion that the 
experiments might have been more useful 
if propellers were fitted to the model, he 
said there were various pros and cons, but 
in his view the answer was “yes.” The 
ship was twin-screwed and on a 4ft model 
the propellers would be of about lin dia- 
meter and the use of such small propellers 
would, of course, give rise to scale effect 
and various other factors. Again, the 
torque characteristics of the machinery 
fitted to the model would have to be graded 
to simulate those of the ship. 

In reply to Engineer Lieut.-Cmdr. Fergu- 
son, he said the screws of the ship were 
outward-turning. 

The final paper, by Mr. H. Carstensen, 
was entitled ‘* Modern Trends in the Develop- 
ment of High-Powered Diesel Machinery.” 


DISCUSSION 


Mr. W. J. Ferguson, referring to the rela- 
tive merits of steam turbines and oil engines, 
gave comparative figures for the two 
types installed in single-screw vessels of 
4000 to 8000 s.h.p., building or prepar- 
ing in the United Kingdom during 1948, 
to the classification of Lioyd’s Register. 
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That field, he said, was well within the 
range of the oil engine and the two types 
were expressed as percentages of the total :— 


8.h.p. Steam turbine Oil engine 
4000-—-5000 ove one 1 one eee 99 
5001—6000... ... 33 es6 one 67 
6001—7000 ... ... 23 eas ase 7 
7001—8000 ... ... 67 eee 33 


The figure for oil engine installations 
dropped sharply when the figure of 7000 
8.h.p. was exceeded, and that compared very 
unfavourably with the 27,000 s.h.p. per 
engine mentioned in the paper as being 
possible. There were many factors involved, 
but it did appear that at 33 per cent of the 
total for installations of 7000-8000 s.h.p. 
the diesel engine manufacturer was not 
getting his full share. There must be other 
reasons. 

The development of diesel machinery 
had resulted in the elimination of many 
defects, apart from those associated with the 
blast air compressors mentioned in the paper. 
Records showed that fabricated mild steel 
bedplates and entablatures gave results 
superior to those of cast iron. Another 
advantage was that defects which did occur 
could be dealt with easily ; they were gener- 
ally located in the welding and permanent 
repair could be effected. 

The defect of the frequent breaking of 
tie-bolts was gradually disappearing with 
the advent of the entablature constructed 
to take the full piston load. Again, there 
were fewer failures in main engine crankshafts 
in recent years, probably due to the more 
general attention now paid to torsional 
vibration characteristics. 

Mr. H. P. Christensen, dealing with the 
author’s reference to a method of super- 
charging the two-cycle engine with moderate 
pressure, whereby the exhaust gas turbine 
supplied the energy necessary for the blower, 
agreed that the existing uniflow engines were 
particularly suitable for that method, which 
could be applied without extensive altera- 
tion of the engines and would give good 
economy and facilitate the saving of space. 
The author had stated that it was possible 
by that method to increase the output by 
30-40 per cent in a standard four-cylinder 
engine without increase of the heat flow from 
the cylinder, and that good economy was 
maintained. He asked if he were right to 
assume that the temperature in the cylinders 
and the wear were not expected to increase 
by reason of the supercharging. He was 
convinced that a suitable gas turbine with 
a moderate temperature in the exhaust 
could be designed without difficulty and he 
recommended further research. 

He would not exaggerate the value of 
using heavy fuel oil if, by reason of its use, 
the cost of maintenance and delays in port 
were increased. The fuel expense in the 
Danish merchant fleet was only between 
12 and 15 per cent of the total annual 
expenses. A very important matter, how- 
ever, was the cost of maintenance. 

Mr. W. C. McKenzie recalled that during 
the period 1930-1939 we in Britain had 
built up a very large fleet of diesel-engined 
ships for different owners, with various forms 
of diesel engines installed. The vessels 
were comparatively large and of fairly high 
speed, for long hauls in the U.K.-Australia- 
New Zealand trade. Many of them were 
lost in the Mediterranean during the war 
and the fleet was now being replaced. But 
a number of owners had now gone in for the 
turbine steamer as against the diesel-engined 
vessel—and that was for long hauls, where 
the diesel had every advantage. Most of the 
vessels were refrigerated and therefore the 
weight of the machinery was not of 
very great importance. Capacity counted. 
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Some modern turbines were putting 15,000 
sh.p. through a single propeller-shaft, as 
against the two shafts required when using 
a diese! engine of that power. Nevertheless, 
Mr. McKenzie felt that in a year or two, 
as we gained experience with the modern 
steamer, the diesel would develop so that 
there was @ fall in maintenance costs and 
owners would regret having installed tur- 
pines. 

Professor J. L. Mansa (Denmark), com- 
menting on an example given in the paper 
of a high-power plant using geared diesel 
engines—and he included the diesel-electric 
drive in the geared arrangements—urged 
that geared diesel engines were inconsistent 
in high-power plants. That application 
meant higher speed of the diesels, which in 
turn meant smaller cylinder diameter and a 
greater number of cylinders, and there would 
be more frequent renewals of cylinder liners. 
High power should be produced in large 
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diesel engines in order to keep down main- 
tenance costs. There might be special cases 
for the use of geared diesels; for example, 
the shape of the engine-room might render 
it necessary, as, for instance, in special 
passenger liners ; but those engines would not 
be really consistent for that ship. 

Dr. Draminsky emphasised the great 
importance of scientific investigations, par- 
ticularly on mechanical vibrations, especially 
in crankshafts and gear drives; air stream- 
ing and wave motion in exhaust and induc- 
tion pipes, and fuel injection and combustion 
problems. Only when progress was made in 
all three directions together, he said, would 
it be possible to build very quick running, 
geared, economic, vibration-free and noise- 
less engines; then the engines would be 
much cheaper and more convenient than the 
big direct-coupled engines. That was the 
only way in which engine-builders could 
meet the competition of gas turbines. 


Rebuilding of Chartham Paper Mill 


HE village of Chartham, near Canterbury, 

was the scene last week of a pleasant function 
marking the opening of the reconstructed 
Chartham paper mill, now equipped to produce a 
fine quality tracing paper. 

Chartham, though not an exceptionally big 
mill, is full of interest, both historically and 
for the design of the new building and its 
machinery. Papermaking at Chartham dates 
back to the end of the eighteenth century. 
The new building, as illustrated herewith, fits 
well into the natural amenities of Chartham’s 
attractive position on the banks of the River 
Stour, and represents modern functional archi- 
tecture. Reminders of the old mill are the 


full. The return to peace found Chartham one 
of the few mills in Europe producing tracing 
paper, with a heavy demand warranting a big 
increase in its capacity. The firm therefore 
pushed ahead with the work of reconstructing 
the mill. 
THE NEW BUILDING 

The new mill building was designed by 
Mr. H. Campbell Ashenden, F.R.I.B.A., as a 
steel and brick structure, rendered with cement 
to house the machinery and equipment neces- 
sary. It occupies an area of 48,085 square feet, 
giving ample space for the needs of paper- 
making. Excellent facilities are there for the 
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chimney, the salle and a few other parts, which 
have now been merged into the new mill. 
Chartham mill has been equipped by Wiggins, 
Teape and Co. (1919), Ltd., solely to produce an 
Improved quality of that firm’s ‘‘ Gateway ” 
natural tracing paper. Before the war the firm 
realised Britain’s dependence on foreign tracing 
paper, and from 1934 to 1939 experimented in 
making tracing paper of a quality which would 
break our dependence on foreign papers. By 
1939 a, tracing paper had been produced, and on 
the outbreak of war Chartham was called upon 
to mect the entire home demand, which it did in 


handling and storage of pulp, for dealing with 
the finished paper and for transport. Paper- 
making machinery is heavy and requires a 
deep basement, so a waterproo: reinforced 
ec nerete floor is used. During construction the 
lower levels were well below ground water level 
and presented some interesting difficulties in 
keeping the site dry. The roof of the new 
building is also of interest, as it is covered with 
a special felting and light alloy metal sheets, 
an arrangement which is claimed to ensure an 
even temperature inside, and reduction of 
condensation. Particular attention has been 
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paid to lighting, including ample provision of 
daylight diffused through glass bricks, chosen 
with their advantage of low heat conductivity 
in mind. The other important condition, that 
of ventilation, was also carefully studied. 

Supply of electricity is available from three 
sources—steam, water power and the grid. 
Normally, half the electrical power will be 
generated by the mill power plant and the 
remainder taken from the grid. 

To minimise delay in production the shell of 
the new building was erected over the old one. 
When papermaking stopped, all the firm’s mill 
workers were found temporary work with the 
different contractors, none suffering loss of 
earnings. 

Mitt EquIPMENT 

A first-class tracing paper has requirements 
which, in some respects, are difficult to reconcile, 
as they involve diametrically opposite treat- 
ment in the normal course of making. The 
paper must be flat and transparent, with freedom 
from “grain’’; it must be stable (that is, 
free from expansion or shrinkage on change of 
atmospheric humidity); it must withstand 
the heat arising from photo-print operations ; 
it must have a suitable surface; it must be 
strong ; and finally, it must have good keeping 
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qualities in any part of the world. To try to 
make a paper with all these attributes necessi- 
tates machinery specially designed, and the 
firm believes that the equipment at Chartham 
is unique, and that it will produce a tracing 
paper better than has so far been obtainable 
anywhere in the world. 

The main raw material must be wood pulp, 
as any others, such as rags, cotton, &c., would 
be too expensive. <A blend of pulps is necessary, 
which is brought to the mill in bales. The 
pulp is elevated in hoists to beaters, of which 
there are two quadruple units installed. When 
beating is finished some hours later the contents 
go to the blending chests, and when a complete 
batch has been blended the ** chest ” is pumped 
to the machine chest. Two of our illustrations 
show the pulp circulating round a beater and 
in the machine chest, respectively. 

From the machine chest the pulp passes to the 
wet end of the papermaking machine, and thence 
by the usual stages through suction presses, 
vacuum rolls and the final drying cylinder at the 
the dry end. Some idea of the proportions of this 
plant is given by the accompanying illustrations. 

The largest constituent used, of course, is 
water, amounting to some 250 times the 
quantity of all else put together. The water at 
Chartham is drawn from deep wells and is 
naturally filtered. It is therefore very constant 
in analysis, with little variation in temperature 
between summer and winter. 

The papermaking machinery at Chartham 
was supplied by four firms—Bentley and Jack- 
son, Ltd.; Walmsley (Bury), Ltd.; Hunt and 
Moscrop, Ltd., and Millspaugh, Ltd. All 
electric motors and machine control gear was 
by the Metropolitan-Vickers Electrical Com- 
pany, Ltd., which installed electronic gear to 
maintain the speeds of the two paper machine 
motors in correct step automatically. We noted 
that Lockheed remote hydraulic controls were 
extensively used. 
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Castellated Construction 
































pany, Scunthorpe, Lincolnshire, at the recent 





















































































































































STANDARD JOIST, AFTER FLAME-CUTTING 








Engineering and Marine Exhibition. The 
process was initiated by Mr. G. M. Boyd, but 
the patent rights have been taken over by the 
Appleby-Frodingham Company, who _ have 
called the method “ castellated ” construction. 
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It is claimed to be a very simple and econo- 
mical method of increasing the strength of a sec- 
tion without increasing its weight. The member 
to be treated is a standard rolled section, which 




















. AN interesting method of increasing the 
bending strength of rolled sections was exhi- 
bited by the Appleby-Frodingham Steel Com- 
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is flame-cut in a predetermined profile (mathe- 
matically calculated) along the web, as shown 
in the illustration. One of the resulting two 
pieces is turned end for end and rejoined to 
the other piece by welding, in such a way that 
the crests of the undulations meet. 

The advantages of this method are said to 
be that when the depth of the joist is increased 
by 50 per cent, by castellation, the section 
modulus is increased by 56 per cent and the 
moment of inertia by 135 per cent, so that the 
load carrying capacity of large spans is more 
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than doubled. The shear stress is, of course, 
reduced, but this only affects short spans. 
According to this reasoning, a 12in by din 
joist weighing 30 Ib per foot, which can be 
used to span a distance of 20ft (roughly twenty 
times its depth) before castellation, will be 
suitable for a span of 30ft when its depth has 
been increased to 18in by this process. The 
comparison may be further illustrated by the 
graph of span against safe load, prepared by the 
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Appleby-Frodingham Company, which we 
reproduce. The chain-dotted line refers to g 
22in by Tin British Standard beam, zhing 
75 lb per foot, and having a modulus of |°)2- 4jns 
and a moment of inertia of 1676-8in'. The 
full line indicates a 33in by Tin casi: Ilated 
beam fabricated from a 22in by 7in joist, 
weighing 75 lb per foot, and having a modulus 
of 237 - 9in’ and a moment of inertia of 3924 Qint, 
In each case the maximum load gives either a 
maximum stress of 10 tons per square inch, 
or &@ maximum deflection of 1/325 of th, span 
length ; thus along AB and A'B! the maximum 
load is controlled by the deflection, whic!: must 
not exceed 1/325 of the span and above the 
points of inflection A and A! a maximum stress 
of 10 tons per square inch is the go, rning 
factor. The point C! indicates the maximum 
load controlled by web buckling for the castel. 
lated beam, with the end castellation pen ; 
with the end castellation filled in, the maximum 
load controlled by web buckling is at D! 

The main advantages of this system are 
said to be found with light loads on long spans, 
where the stiffness and not the extreme fibre 
stress or the shear is the determining fictor, 
Furthermore, the method is claimed to be 
economical in the production of built-up 
sections and compound girders, or in using a 
castellated beam instead of a compound sec. 
tion. Finally, on a structural job which would 
normally require a large number of different 
sections, it is pointed out that the require. 
ments can be met by a very small number of 
different sections, which can be “ expanded” 
by castellation to the required depths and 
strengths. 





and Co., Ltd. 


N order to meet the steadily increasing demand 
for oil engines, W. H. Dorman and Co., Ltd., 
of Stafford, found it necessary to reorganise 
and extend its production lines. To effect the 
required extensions and at the same time retain 
the compact lay-out of the works’ buildings, 









SAND FEED 


it was decided to incorporate the existing foun- 


dry buildings into the machine shops and erect 
a new iron foundry adjacent to the main works. 
In laying down this new foundry the oppor- 
tunity was taken to adopt the latest practices 
in foundry technique and introduce a large 
measure of mechanisation. 

Production was started in the new foundry 


TO MOULDING MACHINES 


early in June and the changeover was effected 
during a week-end without a break in the pro- 
duction schedule. The company points out 
that although this new foundry has_ been 
built and equipped primarily to satisfy the 
requirements of the main works, it has sufli- 


cient capacity available to supply small- 
quantity production castings and large indivi- 
dual castings up to 3 tons in weight to other 
users. 
The new foundry, some photographs of which 
we aro able to reproduce herewith, is 450ft 
long, 90ft wide, excluding bays, and is built 
on a reinforced concrete raft incorporating the 











be 


Id 
nt 


of 
” 


id 








Sept. 23, 1949 


machine foundations, pits, &c. In keeping 
with the present Home Office requests and 
recommendations for improved amenities in 
foundry working conditions, the building was 
pot Jaid out with a sand floor and all work is 
carried out directly on the concrete floor. 
In laying out the building particular attention 
was given to the provision of good working 
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of the building and is prepared in two mixers 
set between the heavy and light core-making 
sections. Heavy cores are made by men work- 
ing on benches arranged on each side of a 
roller conveyor, on which the finished cores are 
transferred to two large gas-fired drying ovens. 
The smaller cores are made by women on 
benches and in two core-blowing machines. 
, 





POURING CONVEYOR IN 


conditions and to this end effective natural 


and artificial lighting and efficient means of 


ventilation have been introduced. Excellent 
natural lighting from a north light roof is 
supplemented by large side windows and at 
night mercury vapour lamps give a lighting 
intensity of about 20 foot-candles over the 
whole working area. 

The building is divided into five main work- 
ing sections—a core-making department; a 
large casting section; a mechanised small 
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MECHANISED SECTION 


A continuous pendulum conveyor running 
right round the small core building benches 
transfers the finished cores to a gas-fired con- 
tinuous drying stove at the end of the section. 
All cylindrical cores are made on a machine 
at one side of the section. The dried cores, 
after dressing and finishing, are stored until 
required for use on racks. 


THE MovuLpING DEPARTMENTS 


A majority of the large moulds are made on 





LARGE MOULD DRYING STOVES 


casting section; a fettling department, and a 
sand preparation department. 


CorE-MAKING DEPARTMENT 


The core-making department is situated on 
one side of the building, away from the pro- 
duction lines, and is divided into two sections, 
one for heavy and one for light cores. Core 
sand is stored in a small annexe at the side 


roll-over machines and a sand slinger situated 
near the centre of the building, as shown in 
one of the photographs we reproduce. From 
these machines the moulds are transferred to 
bogies, which run on rails into two large drying 
ovens built into one side of the building. These 
ovens, which are 25ft long, 14ft wide, and 10ft 
high, have two doors and each takes two bogies. 
They are heated by coke furnaces, which are 
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fired from a pit sunk between the two ovens, 
and the control apparatus fitted is designed to 
maintain the temperature within 5 deg. Cent. 
of the heat specified. 

The melting equipment for the foundry 
adjoins the drying ovens. and consists of two 
2-ton, one 4-ton, and one 6-ton per hour 
capacity cupolas. These cupolas are charged 
from a covered platform which extends over a 
road at the side of the building. Charging 
materials are raised directly on to the platform 
by an electric hoist from vehicles standing on 
the road and are stored in a series of steel bins 
until required. The charges for the cupolas 
are weighed on two 1l-ton pendulum scales, 
suspended from an overhead runway, which 
passes round the lines of bins. When the 
specified charge has been collected on a scale 
it is pushed round the runway and its contents 
dropped straight into the cupola. 

The whole of the melting operations are under 
the control of the works laboratory and a 
continuous check on work is maintained to 
ensure correct charging and uniformity of 
quality in the castings. At present the largest 
castings required from this section of the 
foundry weigh about 30 cwt, but castings of 
3 tons or more can readily be produced. 

The mechanised section of the foundry has 
been laid down for the batch production of 
small castings and in it a line of five moulding 
machines is fed with prepared sand from an 
overhead conveyor belt. After ramming, the 
pairs of half-moulds are placed in correct order 
on two roller conveyors leading to a pouring 
station. During their passage along the 
conveyors, the moulds are cored, closed and 
clamped ready for the next casting operation. 

The pouring station, which we illustrate, 
consists of a long, closed-circuit of rollers, and 
on one side of the circuit a series of turntables 
connects it with the conveyors from the mould- 
ing machines. When the moulds pass on to 
the turntables they are swung round in line 
with the pouring station rollers and pushed 
to the pouring point. The moulds are filled 
from two 5-cwt hand-operated ladles supported 
on an overhead runway built over the whole 
length of the pouring station. This pouring 
conveyor and the turntables can be seen in 
one of the photographs we reproduce. After 
each mould is filled it is pushed along the 
conveyor and by the time it reaches the end 
of the circuit the metal has cooled sufficiently 
for the mould to be knocked out. At the knock- 
out station an electrically-operated vibrating 
grid is set in the floor and, as the moulds are 
pulled on to it in turn, the casting, box and 
sand are quickly separated. The sand falls 
through the grid and the castings and boxes 
are placed on trays on a pendulum chain 
conveyor. On this conveyor the castings are 
taken to the fettling section of the foundry 
and the boxes pass further along the circuit 
to the back of the moulding machines, where 
they are removed and stacked ready for 
re-use. 


Sanp PREPARATION PLANT 


The sand preparation and conveyor plant 
was installed in the foundry by Augusts, Ltd. 
An underground conveyor belt running the 
full length of the building collects sand from 
five knock-out grids in the fettling section, the 
mechanised section knock-out and a large 
stationary knock-out grid for the heavy moulds 
near the centre of the shop. The preparation 
plant is situated at the innermost end of the 
building and before entering the plant the used 
sand is first passed over a magnetic separator, 
which removes any iron it contains. The sand 
is then elevated by buckets, screened and 
cleaned ready for mixing with new sand ready 
for re-use in the foundry. 

The sand is transported to the various sta- 
tions on an overhead belt conveyor, on which 
ploughs are arranged at the required points 
to draw the sand off into hoppers. The machine 
moulders, by means of hand-levers, can operate 
the ploughs to draw off the sand from the 
conveyor belt. A sand slinger near the roll- 
over machines is fed from a rotary hopper 
supplied from the main bulk sand ploughed off 
the overhead belt conveyor. 

The fettling shop at the outermost end of the 
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building is divided roughly into two sections 
by a main gangway, which runs the whole 
length of the building. In this department the 
heavier castings are dressed on knockout 
grids on one side of the gangway and the 
smaller castings are cleaned in a ‘‘ Wheel- 
abrator,” or a shot-blast machine set against 
the opposite wall. Before the castings leave 
this section they are subjected to routine inspec- 
tion and, if called for, hydraulic pressure tests 
are carried out. 

At present the main gangway is served by a 
5-ton cab-operated electric overhead travelling 
crane and two 2-ton floor-operated travelling 
electric hoists. These cranes in addition to 
handling the heavier pieces are used to transfer 
molten metal to the ladles of the mechanised 
section of the foundry and for pouring the 
larger castings on the foundry floor. Moulds 
on the roll-over machines are also served by 
similar types of equipment. 

The existing non-ferrous foundry has been 
transferred to an extension of the.main foundry 
and is mainly engaged in the production of 
aluminium sumps, covers, manifolds, &c., 
for the company’s engines. 


An Automatic Cask Washing 
Machine 


A FULLY automatic cask washing machine 
has been developed by Thos. Ryder and Co., 
Ltd., Commercial Street, Knott Mill, Manches- 
ter, 15, for use in breweries. ; 

This machine, as can be seen in the illustra- 
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in the central pillar of the machine. A saucer- 
shaped trench round the outer circumference 
of the machine receives the washings from 
the casks, which drain down into a waste 
sump. 

Two adjoining ramps are used in conjunction 
with the machine for the feeding of the casks 
on to and from the cradles. These ramps are 
so positioned that when a cradle is stopped 
at the dirty cask feeding ramp the following 
cradle carrying a cleaned cask has not reached 
the removal ramp. The next movement in 
the cycle of operation brings the clean cask 
to the removal ramp, where it is ejected from 
its cradle. By this arrangement only one 
attendant is needed to keep the machine in 
operation. Normally the machine rotates 
once in three minutes, but the time can be 
varied according to requirements. 

At the start of the cleaning cycle the weight 
of a dirty cask on a cradle depresses a finger, 
which opens the nozzle stop valve. When the 
arm starts to move hot water under pressure is 
projected from the nozzle in the shape of a 
fan and at the same time the nozzle is raised 
and lowered as it turns to project the water 
over the whole of the interior of the cask. 
Washing continues for about 85 seconds and 
during that time the nozzle turns two and a 
half times and is raised and lowered three 
times. The water is then cut off and the steam 
valve of the nozzle is opened. During the 
steaming operation, which lasts about 45 
seconds, the nozzle rises and falls twice and 
makes about one complete revolution. By 
this time the arm with its cradle is ready at 
the ejection point for the cask and the steam 
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tion above, consists of a central pillar from which 
Six arms project and are supported towards 
their outer ends on an annular table. At the 
end of each arm is a cask cradle, having two 
pairs of opposed supporting rollers connected 
by links which automatically adjust the spacing 
of the roller shafts so that casks of varying 
sizes can be carried on the cradles. Projecting 
upwards from the end of each arm at the centre 
of its cradle is a nozzle over which the bung of 
the cask is placed. 

When the machine is in operation the arms 
revolve about the central pillar and a recipro- 
cating and rotary motion is imparted to each 
of the nozzles. This nozzle movement and a 
water-steam feed cycle through the nozzle 
valves is controlled by mechanism actuated by 
levers which register in a contoured groove in 
the face of the arm supporting table and a 
contour formed on the outside rim of the table. 
Hot water under pressure and live steam is fed 
to the nozzles through pipes from a manifold 


is cut off with the nozzle in its lowermost 
position. 

The ‘ Roundway” cask washer, as the 
machine is called, can be arranged to clean 
casks by steaming only; hot water only ; 
steam and compressed air; or by cold water, 
hot water and compressed air. 


———___@——————— 


THE INSTITUTION OF METALLURGISTS.—A 


refresher course, organised by the Institution of 


Metallurgists, was held at Ashorne Hill, Leamington 
Spa, last week-end, the theme for study being ‘“‘ The 
Fracture of Metals.’ Papers presented for dis- 
cussion included ‘‘ Cohesion and Rupture in Metals,” 
by Dr. N. P. Allen; ‘‘ Fracture in Creep,”’ by Dr. 
R. W. Bailey; ‘‘ Brittle Fracture of Mild Steel,” 
by Mr. W. Barr; ‘“ Fracture under Fatigue Con- 
ditions,” by Mr. H. L. Cox; ‘“ Fracture Due to 
Stress Corrosion,’ by Dr. Ulick Evans, and “‘ The 
Effects of Rate of Loading on Fracture of Materials,” 
by Dr. C. Gurney. 
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Aluminium Alloy Pit Cages 


Two large pit cages, in which tho main 
structure is entirely of aluminium alloy, hays 
been designed and built for the North Western 
Division of the National Coal Board by W, ¢ 
Allen and Sons (Tipton), Ltd., of ipton, 
Staffs., working in close conjunction with 
T. I. Aluminium, Ltd., and the Alu-niniyn 
Development Association. These cag:s have 
been installed at Gresford Colliery and .re the 
first of their kind to be built in this ; vuntry, 
They have been installed under thx super. 
vision of Mr. G. Nicholls, the Area General 
Manager of No. 5 (North Wales) Area. in con. 
junction with Mr. H. Watson Jones, divisional 
chief mechanical and electrical engineor, and 
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ALUMINIUM ALLOY PIT CAGE 


Mr. H. E. 
engineer. 

By using aluminium alloy for the main 
structure of mine cages a number of advantages 
are gained as a result of the weight saved in 
comparison to the hitherto generally adopted 
methods and materials. This reduction in 
weight permits an increase in the factor of 
safety on the winding rope and a reduction in 
power consumption of the winding machinery, 
with faster operating speeds. The pay load 
of the cages is increased, particularly when they 
are used in conjunction with aluminium alloy 
mine cars, and an increase can be made in 
shaft depth if required without the need for 
installing heavier winding gear. 

The new cages, one of which can be seen 
assembled at the makers’ works in the photo- 
graph we reproduce on this page, are being used 
by the National Coal Board to obtain full 
data on the behaviour of aluminium alloys in 
winding service. They are installed in the main 
winding shaft at Gresford and being used for 
the transport of both men and materials. 

The cages follow closely standard construc- 
tional practice and each is 24ft high by 4ft 6in 
wide, with three decks, 14ft 5in long. The 
finished weight of each cage is 4 tons 7) ewt, 
as compared with the 9 tons of the steel cages 
they replace. Each of the three decks of the 
new cages is designed to carry three coal 
tubs. When fully laden these coal tubs each 
weigh some 18} cwt, and the total working 
load taken by a cage is therefore some 8 tons 
63 cwt, and in addition to this weight a balance 
rope weighing 8 tons is suspended from the 
bottom of the cage. ; 

Standard extruded aluminium alloy sections 


Dudley, the area chief mechanical 
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to B.S. 1161 were used throughout in the con- 
struction of the cages and the rigid frame 
structure was assembled by riveting. The 
tub rails, guides, side rubbers and other parts 
likely to require replacement as a result of 
wear after & period in service, are attached to 


CAGE UNDER 


the main structure by means of countersunk 
screws and nuts. 

Prior to assembly all the alloy aluminium 
components of the cages were treated with an 
etch primer and on completion the structures 
were painted with red oxide zinc chrome 
primer and finished with aluminium paint. 
These painting materials were supplied by 
Drynamels, Ltd. 


——_>—_ 


Miniature Standard Cell 


ALTHOUGH the saturated acid Weston cell is 
an internationally accepted standard source of 
em.f., it suffers from the disadvantage that 
the usually adopted H-shaped construction 
results in a fragile and rather bulky cell, which 
requires to be mounted with some care. To 
oliminate these difficulties Muirhead and Co., 
ltd. Beckenham, Kent, has developed a 
miniature form of Weston cell cmbodied in a 
single tube, resiliently mounted in a compact 
moulded Bakelite case. 

The cell is a standard, saturated-acid, cad- 
mium cell, using cadmium amalgam and mer- 
cury electrodes in an electrolyte of saturated 
cadmium sulphate solution. Whereas, how- 
ever, in the normal construction each electrode 
is contained in the bottom of one leg of an 
H-shaped tube, in the miniature cell the elec- 
trodes are mounted in the base of a single glass 
tube and are separated by a glass web. Size 
and weight are thereby considerably reduced 
and the moulded container, which completely 
encloses the cell, is only {in square by 3}in high. 

Soldered connections can be made to two 
spills which project Zin above the top of the 
container; the positive terminal is marked 
with a red dot and a red plus sign. Although 
the cell should be mounted vertically when in 
use, it can be stored or transported on any 
position. To simplify mounting against a 
vertical surface there are two horizontal holes, 
3 4in apart, through the case. In addition, for 
mounting the cell on a horizontal surface two 
brass inserts are moulded, gin apart, into the 
base and tapped to take 6BA or American 4NF 
screws. 

Electrically, the cell is stated to have tho 
same e.m.f. as all saturated acid Weston cells— 
1:01859V absolute at 20 deg. Cent., this e.m.f. 
being guaranteed to within +110u%V and 
—90uV at 20 deg. Cent. for individual cells, 
The temperature coefficient of o.m.f. is approxi- 
mately —Q-00004V per degree between 15 deg. 
and 25 deg. Cent., but varies with the tempera- 
ture. A simple formula can be used to evaluate 
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this variation and some corrected values of 
e.m.f. at temperatures between 10 deg. and 
40 deg. Cent. are tabulated. herewith. 

An important advantage of the single-cell 
construction is that no sensible temperature 
difference is possible between the mercury and 





CONSTRUCTION 


cadmium half-cells. As the temperature coeffi- 

cients of both half-cells are relatively large and 

opposite in sign, the risk of significant changes 
Temperature Variation of B.M.F. 


Temp., E.M.F. volts 

deg. cent. absolute 
eee 1-01889 
BO cine 1-01877 
BO ses 1-01859 
ee 1-01836 
aoe 1-01810 
ae ae ee 
ee ae 


in e.m.f., due to uneven temperature variation, 
is negligible. 

The internal resistance of the cell is given as 
approximately 750 ohms at 20 deg. Cent. To 
give some indication of the current that can be 
taken from the cell it is suggested that the 
maximum unbalance current in a potentio- 
meter circuit should be limited to 10pA, the 
balancing adjustment then being carried out as 
quickly as possible. 





Deep Hole Drilling Attachment 


for Automatics 
A NEW deep-hole drilling and _ relieving 
attachment has been developed by A. C. Wick- 





DRILLING AND RELIEVING ATTACHMENT FOR AUTOMATICS fore 


man, Ltd., of Coventry, for use on its range of 
multi-spindle automatics. The use of the 
attachment on an automatic dispenses with the 
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necessity of changing cams to vary drilling 
feed or frequency of reliefs, and with it, the 
makers state, holes can be drilled to depths 
which have hitherto been found uneconomic on 
automatics. 

The attachment, to be seen in the illustration 
below, consists of a standard revolving drill 
chuck moving in a slide mounted on a pair of 
sub-press pillars on a gearbox and coupled to 
it by a connecting-rod actuated by a gear- 
driven crank. The gearbox houses a one- 
revolution-and-stop mechanism which is tripped 
by a lever through contact with dogs on a plate 
mounted on the machine above the attachment. 
The revolution imparted to the mechanism 
causes the crank to rotate, and by means of 
the connecting-rod retracts and advances the 
drill head. 

While the relieving action is taking place, 
the attachment, being fixed to the independent 
slide, continues its forward movement under 
the influence of the feed stroke of the machine. 
To accommodate the increment of feed which 
is obtained while the relieving motion is being 
effected, and which would otherwise cause the 
drill to peck the bottom of the hole upon the 
return stroke, an escapement mechanism is 
fitted on the end of the connecting-rod where 
it is coupled to the drill head. 

This escapement device consists of a snail 
cam rotated by a ratchet through the angular 
motion of the connecting-rod during the with- 
drawal movement, and it is arranged to retract 
the drill head relatively to the gearbox by an 
amount approximately 0-005in more than the 
increment of feed gained by the attachment 
during the relieving stroke. The device is 
automatically reset upon conclusion of the 
drill cycle. 

The deep hole drilling and relieving attach- 
ment can be fitted to either of the independent 
slides of the Wickman multi-spindle automatic 
and a development of the attachment can be 
used to operate drills in both stations together. 

It is claimed that by means of the attach- 
ment, holes up to twelve and fourteen diameters 
in depth have been satisfactorily drilled in 
steel components in considerably less time than 
such holes could be drilled by normal relieving- 
cam technique. In addition, the frequency and 
number of reliefs which are controlled by the 
trip plate can be altered according to the 
drilling conditions, and holes which would be 
too deep to be drilled by normal cam-relieving 
methods can be produced efficiently and quickly 
by means of the attachment. 


— 


Shaft Sinking at Calverton 
Colliery 


A suCCESSFUL application of the freezing 
process of shaft sinking has recently been com- 
pleted at Calverton Colliery, which is about 
8 miles north of Nottingham. In 1937 
the B.A. Collieries, Ltd., 
sank the first shaft 
at Calverton, and al- 
though this sinking was 
carried out by cementa- 
tion, it was decided in 
1946 to apply the freez- 
ing process to the sink- 
ing of the second shaft. 
By the use of this 
method it was hoped 
to avoid a repetition of 
the conditions of the 
first sinking, when it 
was necessary to work 
for long periods against 
a flow of water of 1000 
gallons per minute. 

The freezing process 
is not a new one; the 
first application of 
refrigeration to sinking 
through water bearing 
formations took place 
in Wales in 1862. Be- 
the war many 

sinkings had been 
carried out by this method, but its scope 
was greatly increased by the discovery of 
the Campine Coalfields in the North-East 
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of Belgium. The thickness of the water- 
bearing formations associated with these coal- 
fields varies between 1300ft and 2000ft, and 
there is no alternative to the freezing technique 
when shafts are sunk. The sinking of the 
Calverton shaft by freezing was the first mining 
application of the process through an important 
thickness of new red sandstone in this country. 


PROCEDURE 

A number of bore-holes are first driven to 
surround the area where the shaft is to be 
sunk, the depth of these holes being sufficient 
to pass through all the water-bearing strata. 
A bore-hole freezing pipe is inserted into each 
of these holes and cold brine is circulated 
through each of the pipes so that the tempera- 
ture is gradually reduced to freezing point and 
then below freezing point. This circulation 
continues until all the cylinders of frozen ground, 
corresponding to each hole, are welded together 
without any gap, and until the ice wall has 
reached a predetermined resistance. The 
sinking of the shaft itself then commences. 

The arrangement of the freezing plant is 
shown in the accompanying diagram. Two 
circulating systems are required, a cold-pro- 
ducing circuit (NH, or CO,) and a cold-trans- 
porting or brine (CaCl,) circuit. A_ liquid 
(NH, or CO,) vaporises on the low-pressure 
side of the refrigerating plant, the latent heat 
of evaporation being taken from the brine 
contained in the coolers. The gaseous NH, 
which is connected to the suction side of the 
compressor, travels then, under pressure, in 
the coils of condensers, whence it goes. back 
in its liquid state to the regulation valve and 
vaporises continuously ; the cold brine of the 
coolers, which is connected with the brine 
pumps, is forced down the inner tubes of the 
freezing holes, travels through the annular 
space between the inner and the outer tubes, 
and then back to the coolers. 


APPLICATION AT CALVERTON 

The freezing at Calverton Colliery was carried 
out by the Foraky Boring and Shaft Sinking 
Company, Ltd., which has been largely respons- 
ible for the application of the freezing tech- 
nique to shaft sinking in this country. Boring 
operations were commenced on January l, 
1947, and completed in September of that 
year. Only one rig was in actual operation, 
but a second rig was used as a standby. As 
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full length of sinking down to the base of the 
water-bearing overburden, that is 392ft, was 
completed by May 11, 1949. The sinking 
operations were carried out by the National 
Coal Board, without any hitch or setback. The 
tubbing was of the bolted internal flange type, 
and was supplied by Head Wrightson, Ltd. ; 
the initial thickness of the tubbing, which was 
composed of sixteen segments, was lin, and 
the final thickness was 2in. Tho thawing opera- 
tions are now completed and sinking in the 
ordinary coal measures has been started. 


A Reverse Torsion Testing 
Machine 


A NEw motor-driven, self-indicating, reverse 
torsion testing machine with a capacity of 
15,000in-lb has recently been added to the 
extensive range of testing equipment made by 
W. and T. Avery, Ltd., of Birmingham. This 
new machine is built on compact, modern 
lines, and as an independent unit needs only 
to be connected to a suitable power supply or 
installation. 

The machine has a rigid cast base box with an 
extension at one end, on which is supported the 
load indicating unit. The travelling saddle of 
the straining unit is mounted on a series of 
antifriction rollers, which run in machined ways 
along each side and the top of the base. 

The photograph of the machine which we 
reproduce below shows 
the load indicating 
unit with its front and 
back covers removed. 

In this unit the torque 
on the specimen is 
transmitted through 
the holder and a torque 
arm to the lever system. 
Embodied in the lever 
system is a four-range 
capacity change 
mechanism, which is 
operated by an ex- 
ternal handwheel and 
an automatic revers- 
ing system, through 
which torque in each 
direction can be trans- 
mitted to the dial. 
Four sets of gradua- 




















Condenser 
Regulating 
Valve 


A= Gaseous Ammonia, High Pressure. 
8=Gaseous Ammonia, Low Pressure. 
C= Liquid Ammonia, High Pressure. 

0 = Liquid Ammonia, Low Pressure. 

£ = Brine. 

F = Cooling Water. 
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DIAGRAM OF FREEZING PLANT FOR 


the several items of surface equipment could 
not be delivered on time, freezing operations 
were not started until August 28, 1948. 

The final diameter of the shaft is 20ft 2in, 
and twenty-five holes were placed on the cir- 
cumference of a circle of 33ft diameter, con- 
centric with the shaft. Each hole was 412ft 
deep, the depth of the water-bearing formation 
of red sandstone and marl being 390ft. 

The freezing plant was composed of three 
Haslam-Sterne twin compressors, each driven 
by an 80 h.p. motor. The coolers were of the 
shell and tube type, and the condensers of the 
immersion type; the condenser cycle was 
completed with a cooling tower supplied by the 
Premier Cooler Company. The sinking opera- 
tions started on November 23, 1948, and the 
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Brine Pump 


Borehole 
Freezing 
Pipe 


are carried on the chart as follows: 
0 to 15,000in-Ib by increments of 50in-lb, 
0 to 7500in-lb by 20in-lb, 0 to 3000in-Ib 
by 10in-Ib, and 0 to 1500in-Ib by 5in-lb. A 
maximum pointer mounted on the glass front 
of the dial indicates the breaking load of a 
specimen. 

The specimen straining holder is rotated 
through double reduction worm gearing driven 
by a motor through a four-speed change gearbox 
on the saddle. The four speeds operate in either 
direction and are selected by a single gear 
change lever. A reversing switch with a central 
“* off” position controls the direction of motor 
rotation. The drive is transmitted through vee 
belts from the motor to the gearbox and the 
following range of speeds is provided: 90 deg. 


tions 
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per minute, 30 deg. per minute, 10 dog. per 
minute and 3-3 deg. per minute. A disc wheel 
is fitted on the shaft between the gearbox ang 


SPECIMEN HOLDER 


reduction gear, and when it is required to make 
small adjustments of strain on a specimen this 
wheel can be turned by hand. 


TORQUE TESTING MACHINE 


The specimen holders supplied with the 
machine comprise a pair of face-plates, each of 
which is provided with a driving tenon and has 
four tapped holes for the attachment of 
specimens or specimen holders. A new design 
of specimen holder which has been introduced 
for use on the machine is shown in one of our 
illustrations. When these holders are in use the 
specimens are made with flats machined in 
planes 90 deg. apart on their two ends. These 
flats are arranged in two planes in order to 
eliminate the possibility of transmission of 
bending to the test piece. 

When a specimen is placed in the holders the 
flats on its ends register between the flat 
surfaces of two semi-cylindrical dogs set on 
opposite sides of the central orifices in the 





er 
36] 
ad 


Sept. 23, 1949 


polders. These dogs are self-centring in their 
poles and the turning movement imparted to 
them by @ specimen as the load is applied 
increases their grip in either direction of 
rotation. It will be appreciated that with this 
type of holder the specimens can quickly and 
easily be introduced or withdrawn as the dogs 
do not bind on the specimen after the load has 
been removed. 


—___.@————— 
American Engineering News 


Highway Requirements 

At a conference sponsored by the 
American Road Builders Association, held in 
Savannah, Georgia, Mr. J. 8. Bright, Deputy 
Commissioner of the public roads administra- 
tion, said that surveys made at the request of 
State Legislatures or the executive departments 
of State Governments revealed that an expen- 
diture of 47,000,000,000 dollars over a ten- 
year period was required to meet the nation’s 
highway requirements. Pointing out that im- 
provements made a quarter of a century ago 
and now obsolete because of traffic growth, 
had long since paid for themselves, Mr. 
Bright called for a better public understanding 
of the ratio between the cost of highways and 
the cost of transport. Such understanding, he 
maintained, would disclose that what appeared 
to be @ saving by restricting highway expendi- 
ture was lost through excessive vehicle operat- 
ing costs. Revealing that maintenance expen- 
diture of state, county and municipal highways 
rose from 393,000,000 dollars in 1921 to 
1,132,000,000 dollars in 1938, he said “ we 
pay for our highways whether we have them 
or not.”” Colonel Enoch R. Needles, president 
of the Association, said that since the war 
10,000,000 new motor vehicles had been 
registered and that since 1930 the population 
had increased by 25,000,000. These things, 
he said, called for additional living space, 
which, under the American concept that the 
motor vehicle was a necessity rather than the 
luxury it once was, created an urgent need for 
additional travelling space. He went on to 
say that traffic congestion was a disease which 
was menacing American cities throughout the 
country and threatening irreparable economic 
losses. 


Compounding for I.C. Engines 


Obtaining greater efficiency from the 
internal combustion engine by utilising the 
exhaust gases to drive turbines, thus forming a 
compound arrangement, was the dominant 
theme at the recent summer meeting of the 
Society of Automobile Engineers. It was 
generally agreed that reciprocating engines 
were not likely to yield their place in the auto- 
mobile field to gas turbines. In the aircraft 
field, it was claimed, the reciprocating engine 
had already been given a new lease of life by 
gas turbine compounding arrangements. A 
description was given of the Wright Aero- 
nautical Corporation’s Cyclone C.18 engine, 
the efficiency of which had been considerably 
improved by the incorporation of a geared 
blowdown turbine. Actually the engine has 
three turbines, each of which has three separate 
gas inlet sectors of 120 deg. each in the stator 
assembly. Each sector receives exhaust from 
two cylinders. Exhaust energy slugs follow 
each other into the sectors so that there is a 
continuous stream of torque impulses imparted 
to the turbine wheel. While some aircraft 
power-plant engineers tended to consider 
compounding as a stop-gap measure to pro- 
long the life of reciprocating engines, some 
diesel engineers saw @ diesel-cycle compound 
engine as the prime mover of the future for 
naval and stationary use. 


Compact Sewage Disposal Plant 


The fact that as the science of sanitary 
engineering advances the size of the sewage 
treatment plants grows smaller is exemplified 
in the new mechanical sludge dewatering and 
drying plant now under construction for Los 
Angeles, Occupying an area of less than 1} 
acres, this plant will replace 120 acres of drying 
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beds employed at present. Furthermore, all 
the power required for operation will be deve- 
loped at the plant itself from equipment using 
either oil or a mixture of sludge gas and oil. 
For this purpose there will be nine gas-diesel 
engines capable of developing 14,175 h.p., 
at rated full load. Five of these engines will 
be connected with generators and four to air 
compressors. The expected range of operation 
for each engine blower unit will be from 30,000 
to 40,000 cubic feet per minute of free air com- 
pressed to 6-5 to 7-5 lb per square inch. 
In Southern California sewage sludge is being 
used extensively as a fertiliser for the citrus 
orchards and this new plant is expected to 
produce an average of 70,000 tons of dried 
sludge per year. From its sale it is expected 
there will be a return of some 700,000 dollars 
per year. 


Naval Jet Testing Laboratory 


The first three in a series of contracts 
for the construction of a naval aeronautical 
turbine testing laboratory at Trenton, New 
Jersey, have been placed. Estimated to cost 
22,750,000 dollars, this laboratory will house 
equipment to simulate extreme conditions en- 
countered in actual flight, including altitudes 
up to 65,000ft and speeds to 760 miles an hour. 
These first three contracts comprise a shop 
building, river processing station, a water- 
house and other buildings; exhaust blowers 
for simulating high altitudes and an exhaust 
gas cooler designed to cool 740 lb of exhaust gas 
a second from 3500 deg. Fah. to 175 deg. Fah. 


Manual of Metal Working 


More than 250 production engineers 
connected with leading firms in American 
industry have collaborated to produce what is 
claimed to be the first really comprehensive 
manual of metal working production in an 
indexed form. The book, which has taken seven 
years of preparation, is being issued in the form 
of a technical manual sponsored by the Ameri- 
can Society of Tool Engineers. Mr. R. B. 
Douglas, president of this society, has described 
the new publication as being a handbook on 
the “art of making things economically,” a 
science which has developed rapidly since the 
last war. The following subjects are included 
among 2300 in the basic reference manual : 
(1) planning and control of industrial produc- 
tion; (2) materials and machinability ; (3) 
casting and extruding operations; (4) metal 
cutting, grinding and finishing; (5) metal 
forming; (6) welding, glueing and mechanical 
joining of materials ; (7) surface finishing and 
protective coatings, peening and balancing ; 
(8) gauging, inspection and testing ; (9) fixture 
die and tool design, limited production and 
master tooling ; (10) machine tool controls and 
feeding devices. There is also included data on 
design of threads and standard data on mathe- 
matics, physics and reference tables. 


Emergency Flood Protection 

An engineer of the Mississippi River 
Commission, Mr. Rossiter M. McCrone, has 
received the U.S. Department of the Army 
award for exceptional civilian service. The 
award has been made for Mr. McCrone’s deve- 
lopment of an asphalt blanket to prevent 
erosion of river banks. The method he devised 
consists of dumping a mixture of heated asphalt 
and sand through flowing water onto the bank. 
During the presentation of the award, which 
was made by Brigadier-General P. A. Feringa, 
it was pointed out that this method of under- 
water bank paving with asand/asphalt mixture 
deposited en masse could be accomplished 
during flood stages, thereby affording a means 
of emergency protection not possible with the 
standard articulated concrete revetment. 


G.M.C. Diesel-Electric Plant for Canada 


It has been announced by Mr. C. 
E. Wilson, president of General Motors, that 
his corporation is to begin immediately the 
construction of a diesel-electric locomotive plant 
in London, Ontario. These works will cover 
an area of 226,000 square feet and will be oper- 
ated by @ new subsidiary to be known as 
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General Motors Diesel, Ltd. The object of this 
move, Mr. Wilson points out, is to make avail- 
able to Canadian Railways modern and efficient 
motive power of the same type that has proved 
advantageous to American railroads. There 
was every reason to believe that the production 
of diesel locomotives in Canada would bring 
substantial benefits to the Canadian railways, 
particularly as they could use the products of 
oilfields developed in the province of Alberta. 
The extent to which diesel motive power has 
been adopted in the U.S.A. is indicated in 
recent reports of the Interstate Commerce 
Commission, which show that diesel locomo- 
tives supply the motive power for 47:5 per 
cent of shunting hours, 31-5 per cent of freight 
gross ton miles and 47-5 per cent of passenger 
train miles. 


Sewage Disposal at Daytona Beach 


The rapid growth of Daytona Beach, 
Florida, both as a residential city and as a 
holiday resort has necessitated the construction 
of a new sewage treatment plant and extended 
collection facilities, which, when completed, 
will have cost 3,350,000 dollars. An interesting 
feature of the scheme is that in order to avoid 
the very expensive task of deep sewer trenching, 
which would be necessary in laying pipelines 
with sufficient inclination to maintain self- 
cleansing velocity in the flat Florida terrain, 
electrically-operated lifting stations are being 
installed for every 4 mile to ? miles of sewer. 
In outlying areas pneumatic injectors are 
being utilised to lift the sewage. In all there 
will be twenty pumping stations. All sewer 
lines are being constructed of vitrified clay- 
pipe, totalling 84,480ft of service connections, 
243,936ft of mains and 45,408ft of force mains. 


Increased Power Production 


The latest reports of the Federal Power 
Commission show that for the first time in its 
sixty-seven years history the U.S. electricity 
utility industry reached a total production of 
289,000,000,000kW hours in the twelve months 
to June 30th. The total is a 7-4 per cent 
increase over the preceding twelve-month 
figures and exceeds by 0-3 per cent the previous 
maximum set in the twelve months to May 31. 
The 24,000,000,000kKW hours produced by 
electric utilities in June also was the highest on 
record for that month, 4-2 per cent over last 
year’s total and 1-2 per cent greater than the 
production in May, 1949. 


Grand Coulee Reaches Half-Way Mark 

With the placing in service recently 
of the tenth main generator at Grand Coulee 
Dam, this station now has a rated capacity of 
1,100,000kW. By the inception of this new 
generator, which was put into operation by a 
gold telegraph key pressed by President Truman 
in the White House 3000 miles away, the Colum- 
bia Basin project passes its half-way mark. 
The plant is being equipped with a total of 
eighteen generators, twelve of which will 
drive irrigation pumps to lift Columbia River 
water into a reservoir 280ft above Lake Frank. 
lin D. Roosevelt, so that it can flow by gravity 
across the project lands. Each pump will 
deliver 720,000 gallons of water per minute, 
enough to irrigate 100,000 acres. By the spring 
of 1952 some 87,000 acres of irrigated land is 
scheduled to be made available for cultivation. 


New Gas Line Approved 


The Federal Power Commission has 
approved the Columbia Gas System, Ine.’s 
application to construct a 26in gas pipeline 
from West Virginia to Rockville, Maryland, for 
the transmission of 30,000,000 cubic feet of 
natural gas daily. It is expected that Colum- 
bia’s subsidiary, the Atlantic Seaboard Corpora- 
tion, will begin delivery of the gas to the Con- 
solidated Gas Electric Light and Power Com- 
pany, of Baltimore, by May 1, 1950. Under the 
contract Columbia will initiate service to Balti- 
more with 30,000,000 cubic feet of gas a day 
and will thereafter supply all of the city’s 
gas requirements. It is expected that these 
requirements will reach 100,000,000 cubic 
feet a day within a few years. 














Engineering Wages 

At the end of last week it was an- 
nounced that the council of the Confederation 
of Shipbuilding and Engineering Unions had 
decided to put forward a claim for a wage 
increase of £1 a week on behalf of those employed 
in the engineering, shipbuilding and ship- 
repairing industries. The claim also covers 
proportionate increases for apprentices and 
juveniles, and altogether is said to involve 
about 3,000,000 workers. 

It will be recalled that at its annual con- 
ference in May, the Confederation submitted 
proposals for a new wages structure in the 
engineering industries, which provided for 
six categories, each with a national minimum 
ranging from £4 16s. a week for labourers to 
£6 plus special rates for certain classes of 
craftsmen. When the national committee of 
the Amalgamated Engineering Union held its 
annual conference in June, there was some 
criticism of the Confederation’s proposal and 
it was ultimately agreed to press for an imme- 
diate increase of £1 a week, which it was urged 
should be met from profits and not added to 
the price cf consumer goods. The Confederation 
has since considered the matter further, and 
apparently intends to submit this new claim 
before the employers’ views on the revised 
wages structure are made known. . 

Sir Alexander Ramsay, director of the 
Engineering and Allied Employers’ National 
Federation, referred to the claim in a speech 
at Southampton on Friday last, pointing out 
that it appeared to repudiate the view expressed 
by the Prime Minister at the recent assembly 
of the Trades Union Congress. It will be 
remembered that in his address to the Congress 
the Prime Minister claimed that the Govern- 
ment had had considerable success in main- 
taining a stable cost-of-living, but stressed 
that continuous wage increases would jeopar- 
dise that stability. 


British Overseas Trade 

Provisional figures issued a few days 
ago by the Board of Trade indicate that the 
value of United Kingdom exports in the month 
of August amounted to £137,200,000, a sum 
£4,500,000 lower than in July. Both months 
contained twenty-six working days, so that 
on a daily basis the rate of export in August 
was 3 per cent lower than in July. The Board 
of Trade says that, apart from the holidays, 
the main reduction in exports during August 
was caused by the expected decline in ship- 
ments to South Africa, which totalled just under 
£5,500,000. Exports to the U.S.A. amounted 
to £3,300,000 and to Canada £5,700,000, 
compared with £3,800,000 and £6,70C,000 
respectively in July. 

Imports during August totalled £200,000,000 
in value, a figure £13,600,000 in excess of that 
recorded for July. The Board of Trade has 
remarked that, usually, imports in July are 
high, but that this year imports in that month 
were below the average for the second quarter 
of this year, which was £194,000,000, the total 
being affected by the London dock strike. 
Furthermore, the Board suggests that the 
high import figure for August reflects the 
inclusion of supplies which would otherwise 
have been entered during July. Re-exports 
in August were valued at £4,200,000, compared 
with £4,300,000 in July. The visible adverse 
trade balance at the end of August was 
therefore approximately £58,600,000, or 
£18.200,000 higher than at the end of July. 

Various matters concerned with British 
overseas trade were commented on last week 
by Mr. Leslie Gamage, president of the Insti- 
tute of Export, in an address on “British 
Export Policy and Practice,” which he de- 
livered at the International Summer School of 
the Institute of Bankers. He suggested that 
Britain’s export policy, in common with the 
policies of other countries, showed insufficient 
imagination, as it was restrictive rather than 
expansive in practice and was still based too 
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much oa old-world ideas and economy. British 
export policy, Mr. Gamage said, did not take 
into account the new circumstances which 
arose in the inter-war years and which had 
thrived on the shattered world economy result- 
ing from the last war. He thought that 
it should be re-shaped and extended in those 
directions not only where it impinged on our 
own effort, but particularly where it entered 
the field of world economic diplomacy. 


Economic Co-operation 


The fourth report on operations under 
the agreement between the Governments of 
the United Kingdom and the U.S.A. has now 
been published as a White Paper (H.M. Sta- 
tionery Office, Cmd. 7776). It covers the second 
calendar quarter of 1949, and does not do much 
more than summarise information which has 
already been published concerning economic 
co-operation between the two countries. 

The statistical material presented in the 
report shows that during the quarter under 
review the gold and dollar deficit was at an 
annual rate of over £600,000,000, a figure half 
as large again as the United Kingdom gold and 
dollar holdings, which were decreasing at the 
rate of £260,000,000 a year, despite receipts 
under the European Recovery Programme and 
the Canadian Credit. After brief references 
to the remedial measures decided upon in June, 
for dealing with the dollar situation and to the 
arrangements for “further discussion in Sep- 
tember of the fundamental problems involved,” 
the report makes some observations on indus- 
trial production in the United Kingdom. 

It records that the output of deep-mined 
coal during the second quarter of this year 
was 49,800,000 tons, which, it is claimed, 
represents an increase of 2 per cent over the 
output of the corresponding quarter of 1948. 
Steel production is also noted as being, in the 
middle of the quarter, at a rate 8 per cent 
higher than in the preceding year. The report 
states that, during April and May, civil employ- 
ment rose by 128,000 and that unemployment 
was not more than 1-3 per cent of insured 
employees. The general index of industrial 
production (1946=100) is forecast at 128 for 
the second quarter, an increase of 6 per cent 
over the corresponding quarter of 1948. The 
index of weekly wage rates (June, 1947=100) 
remained at 108 during the second quarter of 
1949, which was two points higher than in 
the second quarter of last year. 


Employment and Unemployment 


The total working population of Great 
Britain at the end of July numbered 23,205,000, 
and increased during the month by 11,000 
(13,000 more men and 2000 less women). These 
figures were given last week by the Ministry of 
Labour in its monthly report on the manpower 
situation. 

The report states that the size of the forces 
was reduced by 5000 during July to a total of 
765,000, and it also indicates that there was a 
net increase of 4000 in the number employed 
in the basic industries of the country, bringing 
the total in this classification to 4,260,000. 
The additions were to the labour forces of gas, 
electricity and water undertakings, and of 
transport and agriculture. Manpower in the 
coal-mining industry, however, continued to 
decline during July and at the end of the month 
there were 720,000 on colliery books, compared 
with 726,000 at the end of last year. In the 
manufacturing industries the number of people 
employed declined by 3000 in July to a total 
of 8,249,000. In this category there were 
additions to the manpower of the chemical and 
allied trades and in the manufacturing group 
classified as “ food, drink, and tobacco,” but 
there was a decline of 11,000 in the number 
employed in the “metals, engineering and 
vehicles ” industries. At the end of the month, 
the total employed in this last group of indus- 
tries was 3,889,000, compared with 3,921,000 
at the end of 1948. 
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Figures of unemployment published in the 
Ministry’s report relate to August 15:h, on 
which day 261,389 people were registered ag 
out of work, compared with 243,041 o July 
llth. The August total included 183,25; men 
of eighteen and over, and 27,812 nuirried 
women. 


The Coal Board’s Quarterly Statement 


The National Coal Board published 
last week its statistical statement of the produce. 
tion costs, proceeds and profit or loss of collieries 
for the second quarter of 1949. It shows that 
the total amount of coal made available luring 
the quarter for disposal commercially was 
45,520,942 tons, which was more than 1,000,000 
tons less than in the first quarter of the year, 
Costs of production per ton of coal saleable 
were £2 ds. 2d., and the proceeds of sale were 
£2 7s. 9d. per ton. 

The total production costs incurred during 
the second quarter were £111,425,732, of which 
sum wages, including holiday pay and allow. 
ances in kind, accounted for £72,896,074. Roof 
supports, general stores and repairs cost 
£16,479,757, coal and power consumed was 
charged at £6,424,732, and “other costs,” 
including depreciation, at £15,625,169. The 
total proceeds of coal sales in the quarter were 
£117,802,615, so that the profit, before charging 
interest, was £6,376,883, to which has been 
added the profits of ancillaries, estimated at 
£300,000. After making provision for com. 
pensation for loss of office, and interest payable, 
less interest receivable and royalties from 
licensed mines, the second quarter’s profit has 
been put at £6,441,883. From that sum 
£3,300,000 is payable as interest to the Minister 
of Fuel and Power, and estimated liability for 
profits tax has been calculated at £650,000. 
The surplus is thus shown in the statement as 
£2,491,883. 

Other figures quoted in the statement indicate 
that, in the second quarter, the average weekly 
earnings of all workers in the coal-mining 
industry were £8 lls. 9d. 


Railway Wages 

At a meeting in London on Monday 
evening last, convened by the London District 
Council of the National Union of Railwaymen, 
a resolution was passed in favour of ‘* working 
to rule ” as from midnight on Wednesday. This 
decision was taken, it was stated, as a protest 
against the report of the Conciliation Board 
which recommended that no general wage 
increase should be granted at the present time. 
The N.U.R., it will be recalled, had submitted a 
claim for an all-round wage increase of 1('s. a 
week and higher payment for Saturday after- 
noon work. Last week, the London Transport 
Executive decided that it also would adhere to 
the Conciliation Board’s recommendations. 

In some other parts of the country railway- 
men have expressed their intention of working 
to rule or “‘ going slow ”’ in the belief that they 
will strengthen their position over the wage 
claim, although the executive of the N.U.R. 
has urged that normal working shall be con- 
tinued so that “the constitutional procedure 
can be carried out.” A special general meeting 
of the union is to be held next week, and the 
general secretary, Mr. Figgins, has stated that 
any policy decision reached then will reflect 
the considered view of the entire membership 
of the N.U.R. 

So far as London is concerned, about 50,000 
employees of the London Transport and Rail- 
way Executives are involved in the decision 
taken on Monday. The London branches of 
the Associated Society of Locomotive Engineers 
and Firemen and the Railway Clerks’ Associa- 
tion have stated that they do not support in 
any way the unofficial action urged by the 
London members of the N.U.R. As we close 
for press doubts are being expressed as to 
whether the latter will persist with the ‘ work 
to rule” campaign agreed upon by their 
delegates at the meeting last Monday. 
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French Engineering News 
(From our French Correspondent) 


The Société d’Encouragement pour |’Industrie 
Nationale recently distributed its awards for 
1948, the gold medal being assigned to Mon- 
sieur Gregoire, the well-known automobile 
engineer. Addressing the assembly, Monsieur 
Gregoire described what he considered were 
the essential characteristics of an automobile 
engineer. In the course of his address he stated 
that he considered that the study of the 
automobile more an art than a science, 
and that the good engineer should be an 
artist. He thought that too few French engi- 
neers were themselves car drivers, no doubt 
pecause their pay was ridiculously low, and 
this was at the bottom of their lack of prac- 
tical knowledge of cars and the difficulties 
involved in dismantling various elements. He 
thought American specialisation was a good 
thing in so far as it limited the number and 
importance of errors, but extremely dangerous 
because it eliminated the complete view of a 
car. In France, he said, engineers could design 
a complete car, make a good job of it, and give 
it a certain originality. No American engineer, 
he said, could present a vehicle other than the 
standard types produced by his firm. Monsieur 
Gregoire finished by mentioning the consider- 
able progress made in France since the war, 
particularly in collaboration between directors 
of the industry and inventors. 

* * 


France expects to have jet-propelled aircraft 
equal to the best foreign prototypes by 1955 
or 1956. By that date she hopes to have found 
a satisfactory solution to the fuel question, 
which is holding up general use of jet motors. 
This question is the subject of present study. 
The Société Nationale de Construction Aero- 
nautique du Sud-Ouest has started a study 
of an aircraft weighing 45 tons and driven by 
four jets. It is expected that this machine will 
fly at 800km an hour with a 2500-km range, 
carrying 7 tons or seventy-two passengers. 
According to Monsieur Glaser, president-director 
of the company, the aircraft will probably 
be produced on a large scale in 1955 and com- 
mercially exploited towards the end of 1956. 
Engineers of the S.N.C.A.S.O. have calculated 
that jet transport aircraft will cost less to pro- 
duce and maintain than the piston-engined 
types at present in use. 

* * * 

French steel production figures for June, 
1949, show a slight drop, due mainly to the 
commencement of the period of paid holidays. 
Production of cast iron amounted to 717,000 
tons, against 756,000 tons in May and the 
1938 monthly average of 501,000 tons; _ steel 
production was 767,000 tons, against 809,000 
tons in May and the 1938 average of 518,000 
tons. June steel production comprised 472,000 
tons of Thomas, 224,000 tons of Martin steel, 
and 507,000 tons sheet products. 

* * * 


Record figures for the production of heavy 
plate have been shown by the Mont Saint 
Martin factory of the Longwy steel works. 
A new oven is now in service and liaison with 
the Lorraine steel network has been established. 
At the Sedan plant two new foundry ovens 
have been installed. 

* * * 

A bonus based on results is to be received 
by miners following negotiations by their 
union. A sum of 464 million francs allocated 
to the Nord and Pas de Calais for this purpose 
corresponds to an average individual bonus of 
about 3000 francs. The sum is divided between 
different groups pro rata, according to results 
obtained and in each group it is redivided 
proportionately to salary earned. The union 
has protested against this system of allocation, 
stating it would have preferred a fixed bonus. 
It has also protested against the exclusion of 
miners with over six days’ unjustified absence 
from the scheme. The union involved, the 
Force Ouvriére (non-Communist) has had its 
criticisms echoed by the C.G.T. (Communist 
unions), which has greeted the scheme coldly. 
The ©.G.T. is asking for an increase of 100 
francs a day, a holiday bonus and a return 
to a forty-hour week, without loss of pay. 
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Notes and Memoranda 


Rail and Road 


Suez Canat Trarric.—A bulletin issued by the 
Suez Canal Company says that in the first six months 
of this year traffic passing through the canal totalled 
34,240,000 tons, an increase of 36-4 per cent on the 
figure recorded for the corresponding period of 1948. 

INTERNATIONAL Motor Exursition.—The thirty- 
fourth International Motor Exhibition will be 
opened at Earls Court, London, on Wednesday 
next, September 28th, and will continue until 
Saturday, October 8th, from 10 a.m. to 9 p.m. daily 
(except Sunday). In all, there will be 530 exhibitors, 
the largest number recorded in the forty-five years’ 
history of the exhibition. 

LonDON TRANSPORT ARCHITECTS’ ORGANISATION. 
—London Transport has recently reorganised its 
architects’ department so far as building works for 
railway and road services are concerned. Mr. A. V. 
Elliott, principal assistant architect (railways) will be 
responsible for building works for the railways, 
carried out under the supervision of the architect, 
and Mr. C. 8. Boughton, principal assistant architect 
(road services) will deal with building works for 
road services. 

Motor VEHICLE PropucTiIon.—The Society of 
Motor Manufacturers and Traders says, in its 
monthly statistical review, that the beginning of 
the holiday season was responsible for a reduction 
in the output of motor vehicles during July. The 
number of private cars and taxis produced in July 
was 25,515, and of commercial vehicles 12,701. 
There were, however, just over 21,000 cars, about 
6200 commercial vehicles and 3500 agricultural 
tractors exported during the month. 


Air and Water 


British SHIPBUILDING RESEARCH ASSOCIATION. 
—At the annual general meeting of the British 
Shipbuilding Research Association, on September 
20th, Sir A. Murray Stephen and Mr. H. B. Robin 
Rowell were re-elected chairman and vice-chairman 
of the Council for the ensuing year. 

Luioyp’s ReGistER WRECK RETURNS.—Lloyd’s 
Register of Shipping has now issued its returns of 
ships totally lost and broken up during the last 
quarter of 1948. The gross reduction of the mer- 
cantile marine of the world, from all causes, reported 
during that quarter, amounted to 195,855 gross 
tons. There were twenty-one vessels, aggregating 
48,583 gross tons, beionging to Great Britain and 
Northern Ireland which were wrecked or otherwise 
broken up during the quarter. 

British AtRwAays CoRPORATIONS.—The Ministry 
of Civil Aviation has stated that load ton-miles— 
which include passengers, mail and freight—flown 
by the British Airways Corporations in the month of 
May totalled 7,220,000, an increase of 8-5 per cent 
compared with the corresponding month of last 
year. Passenger-miles increased by 8-3 per cent 
and freight and mail ton-miles by 2-4 per cent and 
17-4 per cent respectively. Traffic carried by 
British South American Airways declined during 
May, but British European Airways reported sub- 
stantial increases. 


‘Hor Guass.’’—A material known as “hot 
glass,’’ which is claimed to ensure clear vision in 
sleet and snow, has been fitted to the wheelhouse 
of the s.s. ‘‘ Princess Norah,” of the Canadian 
Pacific’s British Columbia Coast Steamship Services. 
‘“* Hot glass ’’ is the name given to the Libbey-Owen 
Ford Company’s “ Electrapane,’”’ which has a 
coating of oxide some 20 millionths of an inch thick 
through which current is fed by thin electrodes 
concealed along the edges. No wires appear in the 
window. It is reported that ‘‘ Electrapane ”’ was 
developed during the war for the U.S. Army, but 
that its use commercially for defogging and de-icing 
is only recent. The s.s. “‘ Princess Norah” is on a 
north coast run out of Vancouver and is said to be 
the first B.C. coast ship to instal the equipment. 
The Pilkington Glass Company of Canada installed 
the wheelhouse window. 

Miscellanea 

INSTITUTE OF INDUSTRIAL SUPERVISORS.—Follow- 
ing a meeting of supervisors and foremen in Leeds, 
early this month, it has been decided to form a Leeds 
section of the Institute of Industrial Supervisors. 

PROFESSIONAL ENGINEERS APPOINTMENTS 
Burgav.—The Professional Engineers Appoint- 
ments Bureau announces that its offices have been 
moved to 9, Victoria Street, Westminster, S.W.1. 
Its telephone number is Abbey 1737. Mr. R. W. L. 
Harris, M.I.C.E., is registrar and secretary of the 
Bureau. 


INTERNATIONAL ELECTRODEPOSITION CONFER - 
ENCE.—It is announced that the fourth International 
Electrodeposition Conference will be held in Boston, 
Mass., from June 11 to 15, 1950. The arrangements 
are being made by the American Electroplaters’ 
Society, with the collaboration in this country of 
the Electrodepositors’ Technical Society. 


Mrxistry or Svuprry APPorInTMENT.—The 
Minister of Supply has appointed Mr. Harry Mason 
Garner to be Chief Scientist of the Department, in 
succession to Sir Ben Lockspeiser, who has become 
Secretary of the Department of Scientific and 
Industrial Research. Since 1946 Mr. Garner has 
been Principal Director of Scientifio Research (Air) 
in the Ministry of Supply. 


CoRRECTION.—In our review of the Engineering 
and Marine Exhibition we described (on pages 
270-271, September 9, 1949) a range.of motors and a 
centrifugal switch as being products of Vulcan 
Motors, Ltd., which is a subsidiary company of 
Tilliag-Stevens, Ltd., Maidstone, Kent. The items 
meationed are, in fact, manufactured by the parent 
company, Tilling-Stevens, Ltd. 


TWENTY-FIRST ANNIVERSARY OF RADIOVISOR 
ParENT Company, Lrp.—To celebrate its twenty- 
first anniversary, the Radiovisor Parent Company, 
Ltd., of 1, Stanhope Street, London, N.W.1, 
arranged a demonstration of photo-electric and 
electronic control equipment, on September 15th, 
1949. The demonstration was designed to show 
something of the growth of this industry since 1928 
and to illustrate how the company’s products can 
be applied to a variety of uses, including protection 
against fire and burglary, counting and packaging 
and the control of temperature and numerous pro- 
cesses in industry generally. 


Nortu-East Coast Instrrution.—The opening 
meeting of the new session of the North-East Coast 
Institution of Engineers and Shipbuilders will be 
held at Neweastle-upon-Tyne on Friday, October 
14th. The President, Mr. Mungo Campbell, will 
deliver a short address, and Mr. J. A. H. Paffett will 
present a paper on “The Application of Photo- 
Elastic Methods to Ship Design Problems.” 
Arrangements are being made for the Institution’s 
annual dinner—which has not been held since 1939— 
to take place on January 23, 1950. Arrangements 
are also in hand for a summer meeting to be held 
jointly with the Institution of Naval Architects 
and the Institution of Engineers and Shipbuilders 
in Scotland, from June 27 to 29, 1950. 


Coat Mines SAFETY AND HEALTH REGULATIONS. 
—The Ministry of Fuel and Power announces the 
publication of a revised edition of the reference book 
entitled ‘‘ Coal Mines Act, 1911, Regulations and 
Orders Relating to Safety and Health.” The 
general arrangement of the book, which is the first 
fully revised edition since 1945, differs from that of 
previous editions. It is split into three parts, 
Part I containing all regulations which amend 
sections of the 1911 Act, Part II giving other regula- 
tions and orders in alphabetical sequence according 
to the subject matter, and Part III containing lists 
of approved apparatus, all arranged by subject so 
as to follow the sequence of Part II. The list of 
types of electrical apparatus which have been 
certified as flameproof is too long for inclusion in 
this edition ; the names of types certified each year 
were published as appendices to the Annual Reports 
of H.M. Electrical Inspector from 1931 to 1936 and 
since that date quarterly lists have been issued. 
The volume can be obtained, price 2s. net, from 
H.M. Stationery Office. 


NationaL SMOKE ABATEMENT SocretTy.—The 
sixteenth annual conference of the National Smoke 
Abatement Society is to be held in Harrogate from 
Wednesday, September 28th, until Saturday, 
October Ist, and will be attended by more than 400 
delegates representing local authorities, Government 
departments and scientific organisations. Lord 
Simon of Wythenshawe is the retiring President, and 
he will address the conference at the opening session 
of the meeting in the afternoon of September 28th. 
Dame Vera Laughton Mathews is the President- 
Designate, and will be in the chair at the Thursday 
morning session, when the Mayor of Harrogate will 
welcome the delegates. A paper on “ The Problem 
of Burning Colliery Spoilbanks,” by Mr. J. Carr, is 
to be presented on Thursday afternoon. On Friday 
morning, Mr. Arthur Blenkinsop, Parliamentary 
Secretary to the Ministry of Health, will address the 
conference, and papers on “‘ The Work of the Fuel 
Research Station,’’ by Dr. A. Parker, and ‘‘ The 
Case Against Smoke,” by Mr. E. Sinkinson, will be 
discussed. A conference dinner is to be held on 
Friday evening, and Saturday, the closing day, will 
be given up to a motor coach tour of the Yorkshire 
Dales. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Iron and Steel Research Association 


To-day, Sept. 23rd.—Ashorne Hill, Leamington Spa. 
Conference on Foundry Steel Melting. 


Incorporated Plant Engineers 


Mon., Sept. 26th—W. anp E. Yorxs Branocu: The 
University, Leeds, film on ‘“‘ Modern Lighting,” 
7.30 p.m. 





Institute of Industrial Supervisors 

Tues., Sept. 27th—WeEst Bromwicu SEcTIon : Grammar 
School, West Bromwich, Presidential Address, R. S. 
Bache, 7.30 p.m. 

Wed., Sept. 28th.—LoNpoN CENTRAL SeEcTION: The 
Polytechnic, Regent Street, W.1, address by Sir Percy 
H. Mills, 7.30 p.m. 

Thurs., Sept. 29th—Duptery Section: Technical 
College, Dudley, Presidential Address, C. C. Bianchi, 
7.30 p.m. 


Institute of Metals 


Mon., Oct. 3rd, to Wed., Oct. 12th.—Autumn meeting in 
Paris. 

Institute of Road Transport Engineers 

To-day, Sept. 23rd.—Mipitanps CENTRE: Crown Inn, 
Birmingham, Open Session and Questions and Answers 
7 p.m. 

Mon., Oct. 3rd.—LonDON CENTRE: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.1, fourth Annual 
General Meeting, 6.30 p.m.——Scotrish CENTRE : 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank Crescent, Glasgow, “‘ Air Pressure Brake 
Equipment,” and “‘ Automatic Adjusters,” J. Rodway, 
7.30 p.m. 

Institution of Electrical Engineers 

Thurs., Oct. 6th—Savoy Place, Victoria Embankment, 
W.C.2, Presidential Address, Professor E. B. Moullin. 
5.30 p.m. 

Sat., Sept. 24th—Lonvon StupEnts’ Section: Visit to 
Associated Electrical Industries, Ltd., Willesden 
10 a.m. 


Institution of Engineering Draughtsmen and Designers 
Tues., Oct. 4th MIDDLESEX, HeRTs aND EssEx Brancu: 
St. Andrew’s School, Sydney Road, Enfield, “* Form in 
Engineering Design,” J. Beresford-Evans, 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tues., Oct. 4th.—39, Elmbank Crescent, Glasgow, Presi- 
dential Address, Professor Gilbert Cook, F.R.S., 
6.30 p.m. 

Institution of Mechanical Engineers 

Wed., Sept. 28th—WesTERN Brancw: Merchant 
Jenturers’ Technical College, Unity Street, Bristol, 1, 
“Portishead Generating Station: The Influence of 
Maintenance on Development,” 8. M. Hill, 7 p.m. 

Mon., Oct. 3rd.—Neville Hall, Westgate Road, Newcastle- 
upon-Tyne, “Rotary and Oscillating Seals,” T. E. 
Beacham, and “ Reciprocating Seals,” F. H. Towler, 
6 p.m. 

Tues., Oct. 4th—South Wales Institute of Engineers, 
Cardiff, Address by Chairman, J. M. Reynolds, 6 p.m. 


Institution of Production Engineers 


Wed., Sept. 28th—MaNCHESTER SECTION: Mechanics 
Institute, Crewe, ‘‘ Developments in Oxygen Cutting ” 
E. Ryalls, 7.15 p.m.——SHREwsBurY SvB-SECTION : 
Technical College, Shrewsbury, “Electronics in 
Industry,” A. 8. Dale, 7.30 p.m. 

Sat., Oct. 1st YORKSHIRE GRADUATE SECTION: Teche 
nical College, Bradford, documentary film, ‘‘ Mecha- 
nical Handling,” 2.30 p.m. 

Mon., Oct. 3rd.—Hawirrax GRADUATE SEcTION: Tech- 
nical College, Huddersfield, film, ‘* Distinguished Com- 
pany”; “Some Observations on Factory Lay-Out,” 
G. H. Brook, 7 p.m. YORKSHIRE SEcTION: Hotel 
Metropole, King Street, Leeds, 1, “‘ The Adaptability 
of the Jig Bore Machine for Use as a Production 
Machine,” V. J. Sayers, 7 p.m. 





Tues., Oct. 4th—DuNDEE SEcTION: Mathers Hotel, 
Whitehall Crescent, Dundee, Inaugural Meeting, 
7.45 p.m. 


Junior Institution of Engineers 

Mon., Sept. 26th—SHEFFIELD AND District SEcTION : 
Metallurgical Club, West Street, Sheffield, “‘ Industrial 
Electronic Control,” L. R. Mant, 7.30 p.m. 

Fri., Sept. 30th.—39, Victoria Street, 8.W.1, film evening, 
“Cornish Engine,” “ Cracking,” “‘ Octane Number,” 
“A Tall Order,” “ Air Screw,” introduced by S. G. 
Clark, 6.30 p.m. 


National Smoke Abatement Society 


Wed., Sept. 28th, to Sat., Oct. 1st.—Sixteenth annual con- 
ference, Harrogate. 


Royal Aeronautical Society 


Thurs., Oct. 6th.—Institution of Civil Engineers, Great 
George Street, S.W.1, “Aircraft Design Analysis : 
Methods as Employed by the Research Division of the 
Bureau of Aeronautics, U.S. Navy Department,” I. 
Driggs, 6 p.m. 
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Society of Engineers 

Mon., Oct. 3rd.—Geological Society, Burlington House, 
Piccadilly, W.1, “Scientists v. Engineers,” George 
Constantinesco, 5.30 p.m. : 

Stephenson Locomotive Society 

Sat., Oct. 1st.—British Railways Offices, Buchanan Street, 
Glasgow, ‘Continental Locomotives Through the 
Lens,” C. L. Kerr, 3.15 p.m. 


Women’s Engineering Society 
To-day, Sept. 23rd, to Sun., Sept. 25th—35, Grosvenor 
Place, London S.W.1, annual conference in London. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 


No. of Title Post 
report free 
aa: 
B.L.O.5.: 

Overall Report The Ferrous Metal Industry in 

No. 15 Germany during the period 
cactus cine, A ae 

Overall Report The Motor Car Industry in 

No. 21 Germany during the period 
ep ge dA RE sar es ae 

394 +» «+ (Vol. ITI, Appendix No. 20) Tech- 


nical Report on the Ruhr Coal- 
field. ‘ Track Standards.” This 
report has been published 
separately by His Majesty’s 
Stationery Office as a Ministry 
of Fuel and Power publication 
and should be ordered by the 
OUR 2 Nise" sae ass Abe caer ace OD 
(B.1.0.S. 394) (Vol. III, Part IT) 
Technical Report on the Ruhr 
Coalfield, ‘“‘ Report on Auto- 
matic Car Loading and Car 
Control at Loading Points and 
on Car Design, including Coup- 
lings, Buffers and Springs.” 
This report has been . 
separately by His Majesty's 
Stationery Office as a Ministry 
of Fuel and Power publication 
and should be ordered by the 
ee ee er eee, ee 
Classified List No. 18—Consolidated list under 
subject headings of all reports on German and 
Japanese industry published up to and including 
ES os nen) ope ide. nee. dee. ake” aan 
Classified List No. 19—Reports published between 
April 1 and August 31,1948 ... ... ... ... 3 
Technical Index (Part 1)—Alphabetical Subject 
Index of Reports on German Industry. Reports 
published to July, 1946 ETE Se ae gee 
Technical Index (Part 2)—Reports published 
during August, September and October, 1946... 1 


1685 


oO 
es 


Technical Index (Part 3)—Reports published 
during November and December, 1946 .... ... 1 7 

Technical Index (Part 4)}—Reports published 
7 9 9 


during January, February and March, 1947 . 
Technical Index (Part 5}—Reports published 

during April/September, 1947 ... ... ... ... 3 8 
Technical Index (Part 6)—Reports published 

during October, 1947, and March 27, 1948... ... 2 8 


Reports on German industrial technique may be seen at 
the principal public libraries, chambers of commerce, uni- 
versities and scientific institutions and Board of Trade 
regional offices. Copies may also be purchased at the 
sales offices of H.M. Stationery Office, or ordered by post 
from H.M.S.0O., P.O. Box 569, London, 8.E.1. Canadian 
subscribers should apply to the Liaison Officer, National 
Research Gouncil, Ottawa. In addition to reports, a 
large library of original German documents is maintained 
by Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, London, 
8.W.1, and this Unit will assist industrialists desirous of 
obtaining additional information. 

German Patent Specifications accepted by the Berlin 
Patent Office during the war can be seen at the Patent 
Office Library, 25, Southampton Buildings, Chancery 
Lane, London, W.C.2. Photographic copies of any 
specification and drawings may be obtained at the rate of 
6d. per page. 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 





Tue Irattan Mrintno Inpustry.—It is reported 
that the Italian Ministry of Industry and Commerce 
has prepared a programme for the development of 
the country’s coal industry. A total of approxi- 
mately 700,000,000 lire is to be spent with the 
intention of raising the output from Italian coal 
mines to 160 per cent of the 1938 level, within four 
years. The production of sulphur is also to be 
increased by repairing war-damaged mines and com- 
pleting an extensive programme of renovation, 
and also by prospecting for new deposits. 


Sept. 23, 1949 


Personal and Business 


Mr. P. C. E. Rose has been appointed a director 
of the Saunders Valve Company, Ltd. 


Mr. W. R. S. STEPHENSON has been no; inated 
as Master of the Cutlers’ Company of Hallanishire, 


Mr. L. J. Miutincron has been appointod saleg 
director of Russell Newbery and Co., Lti., Dagen. 
ham, Essex. 


Mr. M. F. B. Bet has been appointed Controller 
of the South Western Regional! Office of tho Ministry 
of Town and Country Planning. ’ 


CroMPTON PARKINSON, Ltd., has opened a new 
showroom for lighting equipment, motors, instry. 
ments and other products at Crompton House 
Aldwych, London, W.C.2. 4 


James HowDEN AND Co., Ltd., announces that 
its London office address is now Caxton House 
Westminster, S.W.1 (telephone, Whitehal! 690]; 
telegrams, ‘‘ Preheating, Parl, London ’’), ; 


Mr. J. B. Smrru has relinquished his Position ag 
general production manager of the Brockhouse 
Organisation to become general manager of .MS. 
Ltd., Johannesburg, and its associated factories in 
South Africa. 


Stramit Boarps, Ltd., announces that, from 
October Ist, it will operate its own sales department 
at Packet Boat Dock, Cowley Peachey, Uxbridge, 
Middlesex (telephone, West Drayton 3021), the 
former selling arrangement with Bowaters Building 
Boards, Ltd., having been terminated. 

Lizut.-CoLONEL JEAN VERHAEGEN (Belgium), 
Dr. K. N. E. Bradfield (Australia), and Commodore 
D. A. F. Grassi (Argentina), have been elected Vice. 
Presidents of the International Civil Aviation 
Organisation. Sir Frederick Tymms (United 
Kingdom) has been appointed to the Air Transport 
and Joint Support Committees of the Organisation, 


TusEe INVESTMENTs, Ltd., announces the forma. 
tion of a new subsidiary known as T.I. South Africa 
(Pty), Ltd., to assist generally in the promotion of 
the business interests of its subsidiary companies 
in South Africa. Major-General Sir Francis de 
Guingand has been appointed resident chairman 
and managing director of the new company. The 
group announces also that it has acquired the 
factory, plant and equipment of the Ace Cycle and 
Engineering Company, Ltd., Springs, Johannes. 
burg. The works will be directed by T.I. Cycles 
(South Africa), Ltd. 

THe GENERAL ELEcTRIC Company, Ltd., 
announces that the department previously known 
as the Osram valve department will in future be 
known as the Osram valve and electronics depart- 
ment; its scope will be widened to include sales 
and technical inquiries concerning transmitting and 
receiving valves, electrometer valves, magnetrons, 
cathode ray tubes, photocells and auxiliary appa- 
ratus, voltage stabilisers, current stabilisers (bar- 
retters), visual tuning indicators, neon indicators, 
thyratrons, ionisation gauges, Geiger-Muller tunes 
and ligntning arrestor vacuum tubes. 





HawkKEswortsH BripGe, British Gurana.—The 
Colonial Office announces that the Hawkesworth 
Bridge, the new suspension bridge over the Lower 
Belize River, British Guiana, has been officially 
opened. It completes the all-weather road, main 
artery running from Belize, the capital on the coast, 
to the interior of the colony, and on to Benque Viejo, 
on the Guatemalan frontier. The bridge is 480ft 
long with a centre span of 280ft and two approach 
spans of 100ft each. It is stated that the main 
problem of the designers was to produce a bridge 
with the maximum clearance over the river and one 
which would, at the same time, present no obstacles 
to the mahogany logs which are floated downstream 
in great numbers during the flood period. The 
bridge is 52ft above the normal river level and is 
7ft above the highest known flood mark. British 
firms supplied the steel work and cables. 


University oF Bristot.—The Society of Mer- 
chant Venturers is no longer responsible for the 
administration of the Merchant Venturers’ Technica] 
College and the Faculty of Engineering, Bristol 
University. The College will be known in future as 
the College of Technology, its premises having been 
sold to the Corporation of Bristol. Certain parts of 
the premises, however, are being leased to the 
University for the use of the Faculty of Engineering 
and will be known as the University Engineering 
Laboratories. The administration of the Faculty 
is to be carried on as for the rest of the University, 
and construction of new independent premises on 
the main University site is to begin shortly. The 
existing Department of Commerce of the Merchant 
Venturers’ Technical College has also become an 
independent undertaking, under the control of the 
Corporation of Bristol, and will be known as the 
College of Commerce, 
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A Seven-Day Journal 


The Building Week at Tunbridge Wells 

Durinc the week of September 19th to 24th, 
a Building Week, sponsored by the Ministry 
of Works in association with professional and 
industrial organisations, was held at the Civic 
(entre at ‘l'unbridge Wells. It was opened on 
Monday, September 19th, by Mr. Charles Key, 
MP., Minister of Works, who spoke of the 
importance of the building and civil engineering 
industries to the country’s economy, and the 
achievements of these industries which were 
exhibited at the Building Week. The main 
events of the week consisted of four exhibitions 
and pract ical demonstrations, film shows and a 
gries of lectures, delivered daily, by experts 
and leaders of the building industry. The 
main exhibition, entitled ‘‘ Building To-day,” 
contained a variety of exhibits by the industry, 
professional institutions, building materials 
producers and Government departments, and 
by apprentices and students of technical schools 
in the south-eastern counties. In days when 
craftsmanship is rare, these last exhibits, 
which were of high quality, were of particular 
interest. ‘here was also a brick and tile exhibi- 
tio and the Ministry of Works exhibition of 
pre-stressed concrete, which has been described 
in these columns previously. An interesting 
display of building plant entitled ‘‘ Machines 
for the Modern Builder,” was also on view, and 
several machines were exhibited for the first 
time. It ishoped to publish descriptions of some 
of the machines in THE ENGINEER at a later date. 


International Convention on Road 
Traffic 

THERE has recently been concluded at 
Geneva an international conference on road and 
motor transport, convened by the United 
Nations. Twenty-eight Governments took part 
in the conference, and at the end of last week 
it was announced that approval had been given 
to an international convention on road traffic. 
The convention makes provision for uniform 
rules of the road and for international standards 
of technical conditions, including permissible 
maximum weights and dimensions of vehicles. 
These maximum dimensions and weights are 
to be allowed on roads designated by states 
which are parties to the convention, and even 
larger dimensions and heavier weights may be 
permitted under regional agreements. Further- 
more, it is stated, the international standards 
may serve as a guide in future road and vehicle 
construction. It is reported that the regula- 
tions on vehicle dimensions did not give rise to 
much discussion at the conference, agreement 
being reached on an overall width of 8: 2ft. 
Permissible maximum overall height was desig- 
nated at 12-5ft, while the maximum overall 
length goes up to 72ft for combinations of 
vehicles with two trailers. On the question of 
permissible maximum weights, however, some 
difference of opinion was expressed at the 
conference, but finally the regulations were 
framed to permit a maximum axle weight of 
8 metric tons, a proposal which was made by 
the U.S.A. and based principally on the carrying 
capacity of the roads. A few countries, includ- 
ing France and Italy, favoured considerably 
higher axle weights on the ground that European 
roads could accommodate them. The repre- 
sentatives of these countries took the view that 
heavier axle loads would permit the construc- 
tion of more economic vehicles. 


Smoke Abatement 

THE annual conference of the National 
Smoke Abatement Society opened at Harrogate 
on Wednesday afternoon under the presidency 
of Lord Simon of Wythenshawe. Much of 
Lord Simon’s Presidential Address was devoted 
to the history of smoke abatement, which, he 
said, could be divided naturally into three 
Stages, the first relating to the protests against 
the smoke nuisance made during and at the 
end of the first world war ; the second covering 
the inter-war years, and the third stage which 
began with the end of the second world war. 


In the course of his address, Lord Simon referred 
to the work of the Fuel and Power Advisory 
Council, set up in 1945, and said that it had 
made forty-one recommendations for the better 
heating of houses, the saving of considerable 
quantities of coal, and the progressive reduction 
of smoke. Research and develépment in the 
production of more efficient heating appliances, 
the necessity to conserve fuel, and-.the: more 
enlightened attitude of Government depart- 
ments were, Lord Simon suggested, reasons for 
confidence in the belief that in thirty years’ 
time there would be no more domestic smoke. 
With the progress that was being made in the 
industrial sphere, there should also be an end 
of any serious emission of smoke from factories 
within that time. It was, therefore, Lord Simon 
concluded, reasonable to look forward with con- 
fidence to the end of the smoke nuisance as a 
whole within thirty years. 


Leonhard Euler and the Water Turbine 


Amonea the matters referred to recently in 
a lecture given by Professor Andreas Speiser, 
before the Swiss Society of Engineers 
and Architects, particular interest will be 
aroused by his mention of Leonhard Euler’s 
(1707-1783) original work on the water turbine. 
Professor Speiser points out that realising 
the inefficiency of the ordinary mill type of 
waterwheel, Euler proceeded to calculate— 
without making any experiments—a complete 
series of water turbines. These calculations 
have been investigated by Professor Ackeret, 
with results in the highest degree surprising. 
It is disclosed that at the instigation of Pro- 
fessor Ackeret, the Maschinenfabrik Escher- 
Wyss, of Ziirich, have built a turbine on the 
principles and formule worked out by Euler. 
This turbine is now on view at Basel and has 
been referred to in Volume 123 of the Schweizer- 
ischen Bauzeitung. Ackeret points out that the 
discovery of apparatus for directing the water 
on to the moving wheel in such a manner as to 
obtain the best efficiency was due to Euler, 
whose formule enabled him to calculate the 
pressure conditions on all parts of the wheel 
and to indicate the sites where abnormally 
low pressures existed. The efficiency of the 
turbine a&*made to the principles laid down by 
Euler has proved to be extraordinarily favour- 
able, working out at 0-71, whereas, by similar 
measurements, the efficiercy of the modern 
turbine is not higher than 0-82. 


Radiolympia 

Tue sixteenth national radio exhibition 
organised by the Radio Industry Council was 
opened at Olympia by Mr. Herbert Morrison, 
M.P., at 3 p.m., on Wednesday, September 
28th, and will remain open until October 8th, 
the hours being 11 a.m. to 10 p.m. daily, except 
Sunday. In addition to manufacturing firms 
the exhibitors include a number of Govern- 
ment departments, and the three Services are 
represented. A general comparison with the 
previous exhibition at Olympia two years ago 
indicates that, although more and cheaper 
sound and television receivers are now available 
for the home market, exports are far from being 
neglected. Indeed, at least one British-made 
television receiver has been specially designed 
to compete with American sets operating in the 
American network. The home buyer is likely 
to be interested in the improved facilities for 
comparing the performance of receivers as 
demonstrated at the exhibition. Perhaps the 
most obvious technical change since 1947 is 
the continued trend towards smaller receivers 
embodying miniaturised components. Turning 
from broadcast reception the visitor may be 
impressed by the development of another post- 
war trend—the increased representation of the 
Services and Government departments. Closely 
associated with this tendency is the very rapid 
progress in the design and manufacture of 
mobile v.h.f. communications equipments suit- 
able for air traffic control, for police and fire 
duties, railway shunting operations and a 


variety of similar purposes. For this class of 
equipment there is still a considerable potential 
market that is still untapped. Navigational 
aids, including radar are exhibited in sufficient 
variety to offer would-be buyers an interesting 
choice, and one manufacturer is exhibiting an 
aircraft radar designed to detect clouds and 
gaps in clouds at a range of 40 miles at night. To 
the engineer one of the more significant trends 
at Radiolympia is the great increase in the 
numbers and variety of exhibits devoted to the 
industrial applications of electronics; but no 
less important is the emergence, from the 
laboratory stage, of monitors for detecting 
beta and gamma radiation, and of other 
instruments used in nuclear physics. 


Rolls-Royce Appointments 


WiIrTuin the last few days Rolls-Royce, Ltd., 
has announced that Mr. W. A. Robotham, 
M.I.Mech.E., and Mr. J. D. Pearson, Wh.Sc., 
A.M.I.Mech.E., have been appointed directors 
of the company. Mr. Robotham, who is chief 
engineer of the car division, and a director of 
Bentley Motors (1931) Ltd., joined the Rolls- 
Royce organisation as a premium apprentice in 
1919, and in 1930 became head of the chassis 
experimental division under Mr. Hives, the 
present managing director. In October, 1941, 
at Lord Beaverbrook’s request, Mr. Robotham’s 
services were lent by Rolls-Royce, Ltd., to the 
Ministry of Supply, and he was appointed 
Chief Engineer of Tank Design, a post which he 
occupied until the end of August, 1943. For 
some of that period Mr. Robotham served on the 
Tank Board, and visited the U.S.A. in 1942 asa 
member of the Tank Mission. Mr. Pearson 
joined the Rolls-Royce aero-engine design staff 
in 1933, and was engaged on single-cylinder 
research and the development of new materials 
and their application to aero-engines. When 
the Government shadow factory which was 
administered by the company was started up 
at Glasgow, Mr. Pearson took charge of the 
technical department and was subsequently 
appointed chief technical production engineer. 
After the war he went to Canada to establish 
a Rolls-Royce technical office in Montreal, 
and on his return to Derby took over the duties 
of chief quality engineer. In May last, Mr. 
Pearson was appointed deputy general manager 
of the company’s aero division. 


Engineering Societies’ Conference 


A CONFERENCE of representatives of British, 
Western European and American engineering 
societies ended in London on Friday last, 
September 23rd. It was arranged at the 
invitation of the three senior British societies— 
the Institution of Civil Engineers, the Institu- 
tion of Mechanical Engineers, and the Institu- 
tion of Electrical Engineers—and was in effect 
a resumption of a meeting which was held in 
October, 1948. Engineering societies from 
Belgium, Denmark, France, Holland, Norway, 
Sweden, Switzerland and the U.S.A. took part 
in the conference, at which questions concerned 
with the operation and policies of the various 
societies were considered. There was also 
discussion as to how, through closer collabora- 
tion and exchanges of facilities and informa- 
tion, the societies represented at the conference 
could more effectively accomplish the purposes 
for which they were founded. A memorandum, 
which was drawn up for submission to the 
governing bodies of the societies represented, 
sets out suggestions for regulating the future 
activities of the conference, and it was also 
agreed to maintain an effective contact with 
conferences of a similar character operating 
in other regions. In addition, it was decided 
to extend an invitation to the Joint Council of 
Finnish Engineering Societies to participate 
in the conference. Arrangements were made to 
set up working parties to consider questions 
requiring further study. These working parties 
will report at the next meeting of the conference, 
which is to be held in Holland in the autumn of 
1951. 
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The Umgeni Water 
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Supply Scheme for 


the City of Durban 


RIOR to 1920, Durban’s water supplies 
geo drawn from the Umlaas River, which 
was controlled by the Camperdown dam, but 
to meet the exigencies of unceasing growth 
in population, consideration was then given 
toa supply scheme on the Umgeni River and 
also to the possibilities of a new dam at 
Shongweni, on the Umlaas River. The latter 
aitemative was ultimately chosen for con- 
struction at that time, but it is of interest to 
note that the present site of the Table 
Mountain dam on the Umgeni River was 
actually selected in 1921. 

The Shongweni scheme came into opera- 
tion in 1929, and it was anticipated that it 
would supply 20 million gallons per day. 
Nature, however, had 
other views, and expe- 


the dam site to Durban Heights is 33} miles 
long and consists of 8? miles of tunnel and 
approximately 24} miles of 48in, 42in and 
36in diameter pipes. At present, purification 
works of 20 million gallons per day capacity 
have been completed at Durban Heights. 
These works can be enlarged to deal with 
50 million gallons per day, the designed 
capacity of the scheme, after the second pipe- 
line, which will deliver 30 million gallons per 
day, has been completed. A _pipe-line 
approximately 6 miles in length distributes 
the water from balancing reservoirs at 
Durban Heights to the various service reser- 
voirs in the city. Fig. 6 gives some idea of the 
complete scheme and indicates the orientation 





rience has confirmed 
that not much more 
than 13 million gallons 
per day can be relied 
upon. This situation, 
coupled with increased 
demand, and the in- 
corporation of large 
new areas into Durban, 
necessitated further 
augmentation of sup- 
plies, and it was decid- 
ed in 1936 to proceed 
with the Umgeni 
scheme. Parliamentary 
authority was sought 
and granted in 1937, 
and in 1938 the pro- 
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vision of tarred road 
access to the dam site 
was commenced. On 
completion of this 
work at the end of 1939 several sections 
of the main scheme were put in hand. 

The scheme is now nearing the completion 
of its first stage, involving the delivery of 
20 million gallons per day. Except for the 
main dam and diversion weir, for which con- 
tracts were let, it has been carried out 
departmentally by the city and water engi- 
neer. The ultimate capacity of the scheme 
is 50 million gallons per day, and completion 
is expected this year. 
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GENERAL DESCRIPTION OF SCHEME 


The scheme consists in essence of an 
aqueduct, diversion works and the dam 
proper. Fig. 5 illustrates the general lay-out. 

The estimated maximum flood discharge 
of the Umgeni River is 68,000 million gallons 
per day, and the weir of the diversion 
works has been constructed to deal 
with this amount, by diverting through 
control gates approximately 50,000 million 
gallons per day. The diverted water flows 
through a cutting which is one of the largest 
in South Africa, being 100ft deep, and thus 
ensures that no silting up of the main dam 
will occur. As can be seen from Fig. 1, the 
site selected for the main dam and adjacent 
works is an ideal one, being situated on a 
horseshoe bend of the Umgeni River. 

A winter supply system is provided for, 
whereby winter flow can be bypassed from 
the diversion headworks past the dam 
directly into the aqueduct, with the object 
of economising on purification costs. The 
main dam impounds 5000 million gallons and 
has a spillway 400ft long with a discharge 
capacity of 25,000 cusecs. The aqueduct from 


Fic. 


® 


5—PLAN OF DAM SITE 


of the dam and aqueduct in relation to the 
surrounding country. 

Numerous river and stream crossings have 
had to be constructed, as well as two high- 
level and two low-level bridges. The bridge 
over the Umgeni River at the 114-mile 
point is a reinforced concrete structure, 
designed to pass a maximum flood of 120,000 
cusecs, and is capable of carrying a single- 
traffic lane and both present and future pipe- 
lines. This bridge is a major undertaking in 
itself, having twenty-three spans and exceed- 
ing 450ft in length. It links up the 7'2 and T3 
series of tunnel access roads. Another high- 
level bridge carries the pipe-line over the 
Umsindusi River. The total length of access 
roads constructed for the scheme is 60 miles, 
including 134 miles of tarred road. 

The question of providing water at all the 
construction points was a problem of some 
magnitude. The 7'2 and 7’'3 series of tunnels 
are supplied from the Umsindusi River, the 
water being drawn from a point below the 
inlet of tunnel 7'2/0. By means of three- 
stage pumping water is raised 450ft above 
the river to a distributing reservoir of 
40,000 gallons capacity, from which it is 
reticulated to the eight tunnels in the 7'2 
series, and the six tunnels in the 7'3 series, 
over @ length of 15 miles. This water is 
necessary for tunnel driving, concrete mixing 
and ablutionary purposes. The supply to the 
7T'4 series is obtained from two sources, the 
7'4/0 tunnel being fed from a gravitational 
supply brought some 3 miles from the source, 
and the remainder of the 7'4 series being 
supplied by pumping from a stream over a 
mile distant. 


363 


At the top of the approach road to the 
main dam there is an earth embankment with 
a@ concrete core wall, which was constructed 
to raise the level of the natural bridge at 
this point above the level of the main dam 
wall. This embankment is 964ft long, 49ft 
in height and 210ft in width at the base at 
its maximum section, and contains 70,000 
cubic yards of fill. There is a second smaller 
embankment adjoining it which is 300ft 
long, with approximately 19,000 cubic yards 
of fill. 


Main Dam 


The maximum height of the dam from 
lowest foundation level is 169ft, its total 
length being 1430ft. The maximum width 
of the dam is 98ft, and the storage capacity 
of the reservoir is 5000 million gallons. The 
catchment area is approximately 1000 square 
miles and the storage capacity behind the 
diversion weir 450 million gallons. The 
length of the lake formed, including the 
diversion weir basin, 4} miles. The spill- 
way consists of five openings, each 80ft long, 
and is of conventional design, capable of 
dealing with a discharge of 25,000 cusecs. 

The construction of the dam has involved 
the placing of over a quarter of a million 
cubic yards of concrete. It is a normal 
gravity structure fitted with an apron, but 
relying upon splitters for the dissipation of 
the energy of flood waters. A double-lane 
road bridge is provided with a deck 21ft above 
the spillway level, the section over the spill- 
way being carried on five arches, each of 80ft 
clear span. Considerable difficulty was expe- 
rienced with the foundations for the dam, 
due to the fissured nature of the rock and to 
a fault on the left flank. Work on the founda- 
tion at this point was appreciably delayed 
by these conditions. The construction of the 
dam has been carried out by Dougall and 
Munro, Ltd.; concreting commenced on 
September 27, 1945, and has continued since 
that date on a gradually increasing scale, a 
maximum rate of 408 cubic yards per day 
being reached. Unfortunately, the national 
shortage of materials, particularly of cement, 
has made progress difficult. 

The stone used in the construction was 
quarried about 350 yards upstream of the 
axis of the dam and run by 1 cubic yard 
pans to two 30in by 18in Kennedy crushers. 
These crushers delivered the aggregate to a 
belt, from which it was passed over a shaker 
screen and separated to the various sizes 
required. Rejects were returned from the 
screen to secondary crushers, which again 
delivered to the primary belt, and thence by 
way of the screen to the storage hoppers. 
From these hoppers the coarse aggregate was 
fed by belts and chutes to a further hopper 
straddling the main conveyor belt to the 
batching plant. This latter hopper also 
received sand direct from trucks, which 
hauled the sand by road from drag sites on 
the Umgeni and Umsindusi rivers. On 
arrival at the top of the batching plant the 
material was discharged into appropriate 
bins, whence it was drawn for batching as 
required. Mixing was effected in two non- 
tilting mixers, each of 1 cubic yard capacity, 
delivering to 2-yard capacity bottom-dump- 
ing buckets which were traversed on tracks 
at right angles to the axis of the dam, from 
the batching plant to a suitable point beneath 
one or other of two cableways. Here they 
were raised and traversed to any required 
point of placing. The cableways are each of 
4 tons’ capacity with a span of 1800ft, the 
head mast being fixed whilst the tail mast 
travels on a track to provide coverage over 
the placing area. Steel shuttering was used 
practically throughout the construction. 
Although all this plant was electrically 
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operated by supply from the Electricity 
Supply Commission, a standby hydro-electric 
plant was also made available on the site. 
Fig. 1 is a view taken from the right flank 
of the dam while concreting by the twin 
cableway was in progress. The approach 
bridge piers and water stops can be seen on 
the left, the winter supply siphon pipe-line 
being visible at the foot of the apron. Fig. 2 
is a view of the draw-off section of the dam 
and shows a tower base and two splitters in 
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used for providing domestic lighting. The capacity is but slightly higher than that of 5 
power required for the main dam con- 20 million gallons per day pipe-line, There 
struction was later made available by the are twenty tunnels on the aque uct, sub. 
Electricity Supply Commission, the hydro- divided for convenience into five Serieg 
electric station then acting as standby. On _ there being one tunnel each in the 10) anq T| 
completion of construction work, however, series, eight tunnels in the 7'2 series, six in 
the station will be used to pass compensation the 7'3 series, and four in the 7'4 s ries, 
water, and in so doing will generate the The length of the largest tunne! is 45008 
power required for the operation of the plant and the average length 2400ft. The 33} miles 
and equipment in general. ‘The station of aqueduct consists of 2 miles, each of 48in 
derives its water supply through a 48in diameter reinforced concrete pipe-lines anq 
48in diameter steel pipe-lines, 15 miles of 
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42inand 36in diameter steel pipe-line, 83 miles 
of 6ft 6in by 6ft 6in tunnels and 5} miles of 
27in diameter steel pipe-lines from Durbay 
Heights to the town. 


OCEAN 


Durban Heights PURIFICATION WoRKS, DURBAN Hetquts 

\ 1 Fitvation Y, The purification works are situated some 

a | q 13 miles from the centre of Durban and were 
used at the outset of the scheme, in cop. 
junction with the emergency pumping scheme 
described in the next section. The rapid 
gravity filtration section of the works 
embodies electrically controlled chemical 
mixers, flocculators, valves and_ indicators, 
The water receives its primary filtration from 
this section of the plant, which can be claimed 
to be the most modern in the country. It 
subsequently passes through slow filter beds 

_—_— i oe for final filtration and then through chlorinat. 
Scale Miles ing and ammoniating chambers into the 
service reservoirs. The plant has a capacity 
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& of 20 million gallons per day, with balance. 


Fic. 6—GENERAL PLAN OF SUPPLY SCHEME ing reservoirs of 10 million gallons capacity, 


the top left-hand corner. The three pipes 
appearing in the centre are 36in diameter 
draw-off pipes, and that in the bottom left- 
hand corner is a scour pipe. The draw-off 
pipes are protected by emergency gates 
concreted into the wall at the inlet. At their 
downstream ends these pipes are controlled 
by a sluice valve followed by a needle valve. 
It may be mentioned that contraction joints 
are 40ft from centre to centre on flanks and 
44ft over the spillway section. 


DIVERSION WORKS 


The diversion works consist of a mass 
concrete weir across the river, and the diver- 
sion cutting. The latter is protected by a 
structure regulating the delivery of flood 
waters, which are passed through the cutting 
back into the river at a point downstream 
of the dam wall. Automatic distribution 
of the highest flood, estimated at 125,000 
cusecs, by these diversion works results in 
100,600 cusecs passing down the cutting, 
the balance being discharged over the 
diversion weir into the dam reservoir. This 
flood diversion system enables the dam basin 
to be dried out completely, thus facilitating 
construction operations. 

Fig. 3 shows the regulating structure at 
the head of the cutting. The water is main- 
tained at a depth of 45ft above the gate sills, 
the maximum height of the structure being 
78ft ; alternatively the gates can be opened 
to pass the flood waters down the cutting. 
This cutting has a bed width of 110ft with 
side slopes in the waterway of } to 1 and is 
just over 100ft deep at its deepest point. 
The control gates, two of which are by 
Ransomes and Rapier Ltd., and four by 
Head, Wrightson and Co., Ltd., are each 
30ft by 18ft, weighing approximately 27 
tons. The discharge capacity of the gates 
is 100,600 cusecs and they are fitted for 
both electrical and hand operation. 


Hypro-E.Ectric SUPPLY 


A hydro-electric power station is situated 
some 600ft downstream of the apron. Power 
was derived from this station for operating 
the construction plant, but it is now being 


Provision has been made for future exten. 
penstock leading from the winter supply sions to cope with a capacity of 50 million 
canal. At 80ft head and full load it uses gallons per day. Fig. 4 shows the slow 
60 cusecs and generates 360 h.p. There are gravity filter beds, with the water tower and 
three discharge chutes on this canal, which adjacent buildings in the background. 
take the canal excess flow not required for 
power generation from a siphon spillway. 
The siphon spillway discharges automatically The first unit of the emergency pumping 
any flow from zero to approximately 200 scheme, referred to in the previous para- 
cusecs, allowing a maximum increase in the graph, was completed in July, 1940, and this 
water surface of the canal of 4in, and pro- additional supply of 5 million gallons per day 
vides thereby the safeguard necessary to helped to carry Durban over a very serious 
prevent any damage to the canal in the period with regard to water supply. The 
event of careless operation. second 5 million gallons pumping unit was 
brought into operation in November, 1945, 
and proved of incalculable value in meeting 
The 33}-mile long aqueduct conveying the the considerably increased demands made 
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AQUEDUCT 


water to Durban traverses some very diffi: upon the water supply. The intake is 


cult terrain, and involved some awkward approximately 1? miles from the filtration 
work in which heads as high as 850ft required works and 877ft below the level of the works. 
to be negotiated during pipe laying and con- Pumping is carried out in three stages, the 
struction work. In general, tunnelling on first stage lifting the water to primary set- 
hydraulic grade has been adopted for tiling tanks situated 100ft above the pumps, 
reasons of economy and to decrease the the second stage raising the water a further 
amount of pipe work, since the cost of acom- 390ft and the final stage lifting the water the 
pleted tunnel of 50 million gallons per day remaining 287ft. 


A Productivity Scheme 


By F. 8S. NAYLOR, A.C.G.1., M.I.E.E.* 


N a recent article in THE ENGINEER, This article is concerned only with items 

Mr. Cecil Bentham gave it as his opinion (1) and (5) of Mr. Bentham’s submissions, 
that medium businesses could often be more and attempts to dig a little deeper into the 
efficient than large businesses, but they subject of productivity in relation to these 
were more dependent on the following two points. 


points :— The writer came to the conclusion some 
(1) The right type of manager must be years ago that management of a concern 
in control. was a matter which could not be handled 
(2) The plant must be well equipped. efficiently unless there was some measure 
(3) The product must be one for which _ of interest in management by every employee, 
suitable demand exists. chargehand, foreman, section head, &e. 
(4) Manufacture of a complete unit is It seemed essential that there should be 
preferable. some method of ensuring that everybody 


(5) Reorganisation should keep paper work _ in an organisation could play a part indirectly 
to a minimum and should not aim at in- in management, however small, in the busi- 
creasing staffs. ness at which he earned his living. 

: : : peace It seemed to the writer that one of the 
* Formerly Engineer and General Manager, Electricity ° f t from 
Department, Metropolitan Borough Council, Islington. largest single causes of loss o outpu 
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rsonnel was the lack of a real and trust- 
yorthy mechanism to enable employees at 
all levels to have their constructive criti- 
gisms listened to and their genuine grie- 
vances seriously considered without fear 
of the jealous or vindictive reactions of per- 
sons above them. 

In a small or medium works it should be 
reasonably possible for the manager to have 
the direct personal contact with everybody 
in the business so that the point could be 
suitably met, provided always, of course, 
he managed the concern with the main object 
of serving his staff and workmen and did 
not clutter himself with a large volume of 
work which kept him away from this, the 
most important of his duties. 

In the large organisations, however, no 
single manager could maintain the direct 
contacts and that is where it appears that 
the trouble begins and the loss of efficiency 
occurs. In the large organisations one hears 
privately the frustration which exists in 
the minds of many individuals simply because 
there is no outlet for their ideas of improv- 
ing the efficiency of the business or no sym- 
pathetic ear to listen to injustices which 
may have quite unwittingly arisen. 

The writer believes it to be true that at 
least 90 per cent of employees at almost 
any level would prefer to jog along in their 
jobs rather than create what is known as 
“trouble.” It is possible that their fears 
of jealous or vindictive reactions are quite 
unfounded yet the vast majority will put 
up with far from satisfactory conditions 
rather than run the risk of creating these 
reactions. Given a clear opportunity for 
all persons to advance their views, it is 
obvious that those who are closely attached 
to each phase of the activity of the works, 
business or undertaking, can see the real 
flaws and, for example, can be the means 
of avoiding the unnecessary top-heavy 
build-up at which Mr. Bentham’s item (5) 
is levelled. 

With all these points in view, an endea- 
vour was made at an electricity undertaking, 
of which the writer was the manager, prior 
to vesting date, to handle this problem 
with the ultimate object of increasing pro- 
ductivity. A works committee had been 
in existence for thirty years but it was 
quite evident that a certain amount of dis- 
trust existed between the employees and 
management or representatives of the man- 
agement, namely, the section heads. It 
was quite evident also at that stage and 
under those conditions, that without some 
clear machinery some of the section heads 
would not be willing to allow a satisfactory 
exchange of views, since it would be regarded 
as indirect criticism of their own efficiency. 

Through the medium of this works com- 
mittee, composed of section representatives 
elected by ballot on the employees’ side 
and the manager, deputy and a few section 
heads on the other, a draft analysis and 
rules of procedure were discussed with the 
ultimate object of putting a scheme into 
operation which would allow the maximum 
flow of ideas from bottom to top and from 
top to bottom of the organisation. It is 
set out as follows :— 


I—InTRODUCTION 


It is desirable to formulate certain rules of 
procedure for section representatives on the 
works committee (employees’ side), both to 
establish clearly their right to carry out their 
functions and at the same time to avoid 
criticism by members of the department who 
have no clear understanding of their work. 

In addition, the following rules are required 
to enable a member of the department to ensure 
proper attention to any issue which he has 
fore him which is preventing him, or he 
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genuinely believes is preventing him, from 
working well in the interests of the department. 

This memorandum first attempts to set out 
an analysis in a general way (without any 
particular reference to this department but 
found to be the case by general experience 
elsewhere) as to the reasons why any employee : 

(i) Works well. 

(ii) Works without enthusiasm. 

(iii) Fails to work. 

It then proposes a basis for co-operation 
and understanding between management and 
employees to get over the difficulties of why 
employees work without enthusiasm or even 
fail to work, all with the object of bringing 
up the department to a high state of efficiency. 


II—ANALYsSIS OF THE MOTIVES FOR WORKING 


(1) An employee works almost wholly to 
earn a living for himself and family. 

(2) A proportion varying from 0 per cent 
but rarely up to 100 per cent, also work well 
because they enjoy it for a variety of reasons : 

(a) Pride in craftsmanship. 

(b) The pleasure of having good work and 
improved methods appreciated. 

(c) The satisfaction of giving in return a 
good day’s work for a good day’s pay, good 
conditions, &c. 

(3) A similar proportion work well because 
of their recognition of a social obligation to 
the community (and in some cases their 
employers) on the following grounds : 

(a) The justice of giving in return a good 
day’s work for a good day’s pay, good con- 
ditions, &c. 

(6) The equity of pulling one’s weight when 
all others in the organisation in their varying 
capacities and with varying ability are doing 
the same. 

(c) The knowledge that to give the greatest 
service to the consumer at the lowest possible 
cost requires diligent application so that new 
and better methods may be discovered and 
employed. 

(d) Loyalty to the department generally 
and the desire to see it operate better than 
any other similar organisation. 

(4) Some employees are unable to work well 
either because none of these conditions or 
circumstances apply or the proportion of the 
right conditions and circumstances is too small 
to warrant any effort to work better. 

(5) A small proportion want wages but do 
not intend to do any more work than is neces- 
sary to retain their jobs. This attitude arises 
from :— 

(a) Ideological reasons. 

(b) Revenge motives for past injustices. 

(c) Laziness. 

Neither the management nor the large 
majority of employees have any time for this 
outlook and all are agreed that such employees 
are not wanted in the department. 

(6) A third reason for not working can often 
be traced to immaturity, leading to the desire 
to play excessively instead of working. 

(7) Most employees would work better : 

(a) If the right conditions and circumstances 
applied. 

(6) If superior effort and results were pro- 
perly recognised, preferably by upgrading. 

(c) If the introduction of an approved method 
advanced by an employee resulted in proper 
recognition and this might be in the form of a 
monetary payment. 

(d) If better opportunity existed for every- 
body to advance from the bottom to the top 
of the organisation. 


TII—MANAGEMENT AND EMPLOYEES’ Func- 


TIONS 


(i) Management Functions—The functions 
of the management should be recognised by 
the employees as including (through the 
executives) the following : 

(a) To direct the employees to carry out the 
work for which they are engaged. 

(b) To direct that it shall be carried out in 
an efficient and proper manner and in accor- 
dance with minimum standards agreed by the 
works committee or as generally recognised 
where no settlement of standards has been 
made by the works committee. 

(c) To require the employees to conform to 
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stated rules of behaviour agreed by the works 
committee or in the absence of such stated 
rules to such ruling prescribed as is reasonable 
and proper in the general interest. 

(d) To require employees to abide by a 
proper agreed method for dealing with per- 
sonal grievances or with personal suggestions 
for improving efficiency. 

(e) To exercise its function to take the neces- 
sary action to terminate employment or impose 
disciplinary measures where non-compliance 
with minimum standards of work or non- 
observance of published rules of behaviour 
(or where not published such ruling as is reason- 
able and proper in the general interest). 

(ii) Employees’ Functions.—The employees’ 
functions, which should be recognised by the 
management, are as follows : 

(a) To obtain such general instructions 
through an acceptable channel as will enable 
him to exercise his ability and initiative as a 
craftsman without undue fetter. 

(b) To have laid down on his behalf by agree- 
ment by the works committee the minimum 
standards of work required of him where this is 
practicable. 

(c) To have published for his information 
where practicable the general rules of behaviour 
as accepted by the works committee. 

(d) To be given an indication of the dis- 
ciplinary measures for non-observance of (6) 
and (c). 

(e) To be informed of the proper method of 
and be assured of a proper hearing in relation 
to his personal grievances and personal sugges- 
tions for improving efficiency. 

(f) To be informed when disciplinary measures 
are to be imposed for inefficiency, non-obser- 
vance of published rules of behaviour or of 
a ruling which has not been given prior pub- 
lication but has had to be made as reasonable 
and proper in the general interest and to be 
given full opportunity if he wishes to refer 
his case to the secretary of the works com- 
mittee (employees’ side), so that it can (if 
the works committee, employees’ side, are 
prepared to back his case) be dealt with by 
agreement between them and the management 
and to abide by this agreement. Where agree- 
ment cannot be obtained, the whole issue will 
be submitted to the appropriate district joint 
industrial council. 


IV—MeEtHOops OF OBTAINING CO-OPERATION 
AND UNDERSTANDING 


(i) Grievances Raised by Individual Employees. 
—Primarily the organisation of the depart- 
ment should be so designed that any employee 
who has any matter (whether concerning one 
of the objects of the works committee or of a 
personal nature relating to his own conditions 
or advancement) to raise, he shall be able to 
do so with the head of his section and be 
assured of getting satisfaction or given a reason 
why he cannot be given satisfaction. 

Each head of a section should keep a log 
book of all such matters, properly recording 
the enquiry and the reply, which must be 
signed as satisfactory or unacceptable by the 
employee concerned and endorsed by the 
section representative within seven days after 
the record is made. 

When the ruling by the head of a section is 
unacceptable and has been so endorsed by the 
section representative, the employee con- 
cerned should refer the matter to the section 
representative, who in turn should refer it 
to the secretary of the works committee 
(employees’ side), who should place it on the 
agenda for discussion with the management. 

It will be seen that each employee may in 
the first instance therefore expect direct 
consideration with the head of his section. 
Where an engineer, foreman or chargehand 
is located in the organisation between him and 
the head of the section, any matter should be 
referred to that person in the first instance 
and only if no satisfaction is obtained within 
a reasonable period of time should he approach 
the head of the section direct. 

In all cases where an employee wishes to 
approach a person higher than his immediate 
supervisor, whether chargehand, foreman or 
engineer, he should obtain permission of that 
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person to leave his work for this purpose and 
permission shall not be withheld. 

It is often the case that an employee may 
feel his position strengthened by the sup- 
port of his section representative, to ensure 
that the matter under consideration does not 
conflict with the general interest, and he may 
bring the section representative with him for 
interview with the head of the section. Nor- 
mally such a procedure will not be necessary. 
Under such circumstances the section repre- 
sentative may apply for permission to utilise 
the department’s time for investigation of the 
employee’s case from the head of his section 
and this permission shall not be withheld: 

After the employee, without or with the 
section representative, has obtained the ruling 
of the head of his section and this ruling is 
unacceptable, as stated the matter shall be 
placed on the agenda for discussion with the 
management. 

(ii) Issues Raised by Section Representatives 
or Works Committee (Employees’ Side).—Exist- 
ing practices prevail in the department, of 
long standing or of recent institution, which 
may come to be considered by a section repre- 
sentative of the works committee (employees’ 
side) to be detrimental to the general interest. 

The section representative (and he may call 
in the secretary of the works committee— 
employees’ side), after obtaining permission 
for time off, may investigate such cases and an 
initial attempt made with the head of the 
section to clear up the difficulty, and after the 
appropriate interview, sign the log book of 
the head of the section that the ruling is satis- 
factory or unacceptable as the case may be. 

In the latter case it should be placed on 
the agenda for discussion with the manage- 
ment. 

No action to correct the existing practice 
should be taken by the section representative 
or works committee (employees’ side) until 
after it has been discussed by the works com- 
mittee with the management. 

It is unconstitutional to take any action 
until this is done. 

Where after discussion with the management 
the ruling made is unacceptable, there are 
further fully constitutional methods of reach- 
ing satisfaction by referring the issue to the 
district joint industrial council. 

It is not expected that this reference will 
normally be necessary, since by adequate 
confidence in the machinery of negotiation 
within the department, it ought always to 
be possible to reach an agreement which allows 
for the point of view of both sides. 

In the meantime it is again stressed that no 
action should be taken by the section repre- 
sentative or the works committee (employees’ 
side) to alter the existing practices under 
dispute. 

If action is taken by the employees before 
discussion with the management, the section 
representatives should ensure that they have 
no responsibility in such action and that they 
can attend the meeting with the management 
free of such responsibility. Only by this method 
can confidence be maintained. 

The method of taking unilateral action over 
grievances can only result in the most compli- 
cated difficulties. 

It is only by recognition of the respective 
functions of management and employees each 
in their own sphere that a proper understanding 
can be obtained. 

These functions are set out in Part ITT. 

(iii) Time Allowance for Section Represen- 
tatives and Works Committee (Employee's Side). 
—Section representatives have the right to 
discuss with employees during working hours 
matters for which the works committee has 
been formed, provided such discussions do 
not last more than a few minutes. 

Beyond this the permissions as outlined in 
IV (i) should be obtained. 

In general, no section representatives (other 
than the section representative concerned) 
should require any time allowance to investi- 
gate a case, except the chairman and 
secretary of works committee (employees’ 
side) who, if called upon by the section repre- 
sentative, may obtain permission as outlined 
in IV (i) to leave his work for this purpose. 
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Where a section representative is required 
to be called in for consultation with the man- 
agement, the head of the section will be 
requested to make the arrangement for atten- 
dance at head office and it will not be necessary 
therefore for the section representative to seek 
any special permission himself personally. 

There is no desire on the part of the man- 
agement to restrict in any way the work of 
the section representatives of the works com- 
mittee (employees’ side), but it is very desir- 
able that this work should not improperly 
conflict with the normal duties for which they 
are paid and, furthermore, what is more 
important, by obtaining this prior permission 
they will be armed with proper authority 
to accomplish their tasks and will not be 
subject to the criticism that they are carrying 
out a free lance activity with the appearance 
of wasting time when others are doing their 
legitimate jobs. 

A definite job number is provided for section 
representatives of the works committee (em- 
ployees’ side) to book their time when carry- 
ing out any of the above work or attending 
any meetings of the works committee (em- 
ployees’ side) separately or with the manage- 
ment, in the department’s time and this job 
number must be used on all such occasions. 

(iv) Additional Matters.—It is contended 
by the management that all employees should 
be allowed to carry out without fetter, any 
work they are capable of doing irrespective of 
grade, so that they may qualify themselves 
for upgrading. This right is subject always 
to the correct rates of pay being made for such 
work and the agreement of the works committee 
as to the suitability of men so employed. 

It would seem that without this right to 
such opportunity no self betterment is possible 
to the great majority of employees, and there- 
fore much of the incentive to do better work 
is lost. Furthermore, the hands of the manage- 
ment are securely tied in attempting to meet 
II (7) (d) unless this point is conceded. 

It is urged that pre-war protective rules 
(sometimes called restrictive practices) should 
be relaxed in view of the serious shortage of 
manpower and that it is humanly impossible 
to get a higher output per man if the full 
ability wherever it lies in the department is 
not used fully. 

(v) An employee who has discovered a new 
or improved method of carrying out his work 
or may believe he has spotted some better 
way of handling the business of the depart- 
ment elsewhere will generally prefer to receive 
proper recognition of the fact, and to ensure 
this, all employees are invited to put their 
ideas in writing, and, after signing them, to 
place them in the locked suggestion boxes 
at the gatekeepers’ offices. 

The contents of these boxes will be passed 
direct to the engineer and general manager, 


The British 


Sept. 30, 1949 


who will refer them to the head of tio Sectio, 
for consideration and report. P 

Each suggestion will be acknowledyod imme 
diately and a reply will be sent in duo course 
as to its adoption or otherwise. An;; adopted 
suggestion will be acknowledged also on the 
notice-board and will also be reporiod to the 
electricity committee with the object of attrac. 
ing &@ monetary award. 


V—ConcLUSION 


In the whole of the foregoing it is « require. 
ment both on the side of the Miunagement 
and the representatives of the maiagement 
and the employees that respect to cach and 
to all shall be shown in all dealings and the 
following are suggested : 

(a) To hold a patient regard for the value of 
the negotiating machinery, howevor long. 
winded it may appear in its procedure. 

(6) to carry out discussion and argument in 
a courteous manner and where this is inpossible 
to remember that whatever ill-feelings have to 
be ventilated, that in the end there is no reason 
why understanding should not be reached. 

(c) To remember that no ultimate benoft 
arises from seeking to obtain an unfair advan. 
tage or a result which is an expedient, i.e, 
governed by a self interest motive, viz. : (a) On 
the one side in order to avoid offending the 
management in case one’s job or advancement 
is at stake. (b) On the other side in order to 
avoid the risk of strike action. 

The procedure as set out received a 
favourable reaction but unfortunately the 
intervention of nationalisation prevented 
the matter from proceeding further. The 
writer still holds the view that something 
of this nature is essential before any improve- 
ment in productivity is possible in any 
organisation. The same effect can be pro- 
duced without a set of rules as formulated 
above in an organisation where the team 
spirit really exists. Team spirit, however, 
usually happens as a result of a set of happy 
circumstances. In the first instance it 
requires a manager with a proper outlook 
and, secondly, all section heads with a simi- 
lar outlook and a real endeavour right down 
to the very bottom to.absorb that spirit. 

In the majority of cases this ideal is not 
attained and there are always heads of 
sections, foremen, chargehands, &c., who, 
by temperament or otherwise, interfere 
with the real team spirit in their particular 
sphere. A procedure as outlined above 
ought to assist the flow of ideas and mini- 
mise the effect of the imperfections of the 
individuals making up the corporate body 
of the organisation. 


Association 


No. V—(Continued from page 337, Sept. 23rd) 


ELECTRONICS IN WAR AND PEACE 

N Section G (Engineering) in the afternoon 

of Monday, September 5, Dr. A. L. Whiteley, 
manager of the British Thomson-Houston 
Company’s electronics engineering depart- 
ment, gave a paper in which he dealt with 
electronics in war and peace. 

Before the last war, Dr. Whiteley said, 
there was fairly wide recognition of the fact 
that electronic valves could be used to con- 
trol many industrial processes for achieving 
greater accuracy, for convenience in instru- 
mentation and so on. The industrial user’s 
acceptance of valves in this country was, 
however, low and there were only relatively 
few and generally small scale industrial 
electronic devices in use in 1939. The situa- 
tion in the United States was not materially 
different, and on the Continent and else- 


where the use of electronic valves in manu- 
facturing processes and the like was quite 
negligible. It was therefore relevant to 
enquire whether the peace time commercial 
activities of industry were now making, oF 
were able to make use of the rapid develop- 
ments in electronics which had occurred 
since 1939. 

Radar represented the outstanding elec- 
tronic development of the last war and it 
brought to the attention of physicists, engl 
neers, maintenance personnel and others 4 
new conception of the use of electronics. 
Concurrently with the advances made in 
radar, electronic valve systems were developed 
for performing the computations necessary 
for accurate gun-laying, and electronic servo 
mechanisms were produced which controlled 
electric motors for accurate remote angular 


§ 


pos 
geri 
wer 


of § 
ma 
mal 
wit 
con 
whi 


Wh 
con 
ele 
rea 
see 
fac 


gro 
{10 
sail 
or 

ele 
the 
cul 
ret 
ene 
oul 
tre 
dif 
tre 
ne 
ok 
us 


ee a ae Se SS a a le 





ion 
ne. 
ted 
the 


the 
Ct 


nt 








sept. 30, 1949 


positioning of guns, searchlights, radar 
gerials, &c. Thus many circuit techniques 
were at the disposal of the electronic engineer. 

Discussing the need for accurate control 
of speed of motors in many processes in the 
machine tool, textile and printing and paper 
making industries, the author stated that, 
with some few exceptions, the accuracy of 
control which electronics could give and 
which had been developed for war-time 
urposes was not fully utilised in industry. 
When the potentialities of accurate speed 
control and wide speed-range performance of 
electronic motor control systems were fully 
realised by machinery manufacturers, it 
seemed highly probable that improved manu- 
facturing techniques would evolve. 

Pointing out that a non-electronic back- 
ground in an industry might retard the adop- 
tion of electronic methods, Dr. Whiteley 
said it seemed probable that new industries 
or new industrial processes would adopt 
electronic methods where applicable from 
the outset. There were difficulties in quoting 
current examples owing to commercial 
reticence, but the development of atomic 
energy plants could be quoted. From the 
outset, electronic instrumentation and con- 
trol had been accepted, and while it was 
difficult to visualise means other than elec- 
tronic for carrying out certain functions, 
nevertheless electronics were used where 
older industries would have been forced to 
use some alternative. 

Future progress in electronics was depen- 
dent upon improved valve life ; 10,000-hour 
and even 50,000-hour valves were required. 
Shorter-life valves were acceptable in war 
where the expected life of the complete 
system was often all too short. A new yard- 
stick of performance should be accepted by 
valve engineers. 

On Tuesday morning, September 6, there 
was a series of papers by ‘‘ young engineers.” 
With the exception of Mr. Murphy, they all 
came from King’s College, Newcastle. 


Use or CoKE 

The first was by Mr. E. Murphy of the 
Coke Department of the Gas Council, on 
“Some Recent Developments in the Use of 
Coke.” 

Mr. Murphy pointed out that prior to the 
war the majority of coke-fired installations 
for all purposes were hand-fired. At that 
time very little attention was paid by the 
consumer to anything but capital cost. 
Another requirement was that the unit 
should burn a wide variety of fuels, but high 
and sustained thermal efficiencies were 
inevitably precluded by these conditions. 
Little or no progress was made during and 
immediately after the war. The paper, there- 
fore was concerned with technical advances 
made in the last two or three years in the 
design of automatic appliances for coke 
burning, and it covered central heating, 
small steam raising boilers and process uses. 

After mentioning some of the modifications 
made to recognised existing types of auto- 
matic firing, a description was given of the 
new gravity feed boiler which was now ready 
for production and had been developed to 
burn coke or coke breeze with efficiencies of 
the order of 85 per cent. It operated with a 
deep semi-producer type of bed in which 
combustion temperatures were kept as low 
as possible. A gas mixture containing both 
CO, and CO was evolved from the bed and the 
CO was burnt by secondary air which had 
been pre-heated. From the fuel bed, the 
combustion gases passed to heat exchanger 
tubes which, to improve heat transfer, were 
fitted with spiral gas flow retarders. To 





THE ENGINEER 


enable’ these tubes to be kept perfectly 
clean, means were provided whereby these 
retarders could be revolved periodically if 
required. That scraped the tubes clear of 
deposits, which fell to the ashpit. Owing to 
the relatively low temperature of the fuel 
bed, the ash in the fuel was not fused to solid 
clinker but remained as a powder which was 
removed at intervals by the revolving conical 
grate, according to combustion conditions. 
The operation of the induced draught fan 
was controlled by thermostats in the flue gas 
and in the hot water flow circuit. One of the 
chief features which lead to efficient operation 
and to the prevention of corrosion was the 
method of operation of those controls. 

The author went on to discuss small steam 
raising boilers and a new small chain-grate 
stoker, recently described in the technical 
press, which had been developed to burn, when 
fitted with a hot gas circulation device, not 
only suitably sized coke but also coke breeze. 
He said that some industrial installations of 
shell-type boilers fitted with that stoker had 
recently been completed. Dealing with coke- 
fired process heating and drying plants, the 
author stated that the gravity-feed semi- 
producer furnace was originally designed to 
meet the need for a simple hopper-feed 
furnace for grass drying, which necessitated 
a steady heat output with a minimum of 
labour. In that application the furnace was 
required for two or three months of the year 
only, and therefore the primary requirements 
were low initial cost and simplicity without 
elaborate controls, to allow of operation with 
unskilled labour. That furnace had now been 
re-designed for application to the direct 
drying of many materials. 

Discussing the economics of the problem, 
the author stated that if the efficiency of an 
appliance was reduced due to the necessity for 
low capital cost, a point would be found to 
exist where the saving in capital charges was 
far less than the increased fuel cost. Simiiarly 
it was possible to increase the efficiency, 
and necessarily the capital cost, without 
obtaining a significant reduction in fuel cost. 
Clearly there had to be an optimum point 
at which the sum of fuel and capital 
charges was a minimum. In a mathematical 
discussion of some approximate relationships 
between efficiency and capital cost, the 
capital cost being expressed as cost per unit of 
heat transferred per annum, it was shown 
that the domestic and small central heating 
units cost more than large central heating 
units, while the small industrial units cost 
least of all. That was partly due to the load 
factor normally experienced with the three 


types. 
DISCUSSION 


Professor W. F. K. Wynne-Jones (King’s 
College, Newcastle), referring to the economics 
of the use of domestic coke burning appli- 
ances, suggested that calculation along the 
lines of getting the highest efficiency would 
not really answer the problem at all. There 
was the question of capital cost of the equip- 
ment and also the cost of maintenance. We 
in this country had often been backward 
because of the deplorably low cost of labour 
which had enabled us to do things in an 
inefficient way. The increasing cost of 
labour for maintenance was an important 
factor now which should now make for the 
greater use of automatic control. That had 
been the experience in America, but it 
involved the question of cost. 

Wing-Commander T. R. Cave-Browne- 
Cave emphasised the extreme importance of 
making the cleaning of coke burning appli- 
ances easy and simple. Whilst many com- 
paratively small coke-fired installations might 
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have a high efficiency when first installed the 
efficiency fell very rapidly after they had been 
in use for a short time. Therefore, it was 
essential that the process of cleaning the 
heating surfaces should be made a great 
deal less difficult and less dirty than it now 
was in the majority of cases. 

SETTLEMENT OF STRUCTURES ON CLAY 

The second paper was by Mr. Alan Chis- 
holm, and was entitled ‘‘ Settlement of 
Structures on Clay Foundations.” 

Pointing out that, in general, the behaviour 
of soils was governed by the character of the 
finest fraction and its relation to water, 
the author discussed the chief mineral groups 
found in clay and outlined their general 
characteristics, pointing out that because of 
varying surface activities, the clay minerals 
had very different physical properties. Settle- 
ment of structures on clay foundations 
depended largely on the process of consolida- 
tion and partly on elastic changes. The 
theory of consolidation was explained together 
with the mathematical reasoning applied to 
it and it was emphasised that with the in- 
creasing use of continuous structural frames 
today it was essential that settlements should 
be controlled. To control the settlement 
it was necessary to prove existing theories 
by numerous settlement observations and 
laboratory predictions and, a descripvion was 
given of some methods in use for measuring 
settlement. 

Settlements could be divided into two 
parts ; one part occurred simultaneously with 
the application of the load and the other 
represented the gradual increase of the settle- 
ment after the load had assumed its maximum 
value. The first was due to the elastic com- 
pression, of the material and behaved accord- 
ing to the elastic theory derived by Boussinesq 
and the second was due to the consolidation 
of the clay and behaved according to the 
classical theory of consolidation. Tests were 
described which applied to both those cases, 
and it was emphasised that a single test was 
not sufficient for making a complete esti- 
mate of settlement of a structure on a 
clay foundation. 

There was no discussion. 

JET PROPULSION FOR SHIPS 

In the next paper, Mr. H. Watson dis- 
cussed the possibilities of jet propulsion in 
the marine field and suggested practical 
methods of operation. Since very little 
research had been done on the subject he 
emphasised that the paper was concerned 
with surmise rather than fact, but some com- 
parisons were made with existing machinery 
about which more data is available. 

Commenting on the inefficiency of the 
screw propeller, the efficiency of which, he 
said, rarely exceeded 72 per cent, whilst the 
effect of cavitation and slip losses limited its 
running speed to be as low as about 300 r.p.m., 
he said that if high-speed engines could be 
used, a large saving in weight and size, and 
a slight increase in efficiency would result. 
He pointed out that the Kort external nozzle, 
which was a compromise between screw and 
jet propulsion, had not been universally 
adopted, and suggested that more satisfactory 
results might be gained if the whole of the 
propulsive mechanism was embodied within 
the hull of the ship, thus eliminating flow 
interference and allowing a more suitable 
design of nozzle. Moreover, it was suggested 
that if the propeller were replaced by some 
form of pump, the propulsive efficiency and 
engine speeds might be considerably raised. 
That, he said, constituted a form of water- 
jet propulsion. 

A slide was shown illustrating a water-jet 
propulsive system suitable for propelling 
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a coasting vessel of some 1500 tons dead- 
weight. The two main engines were small, 
high-speed diesel engines, each developing 
about 1300 b.h.p. at 250 r.p.m., and coupled 
directly to multi-throw plunger pumps. The 
pumps drew from a reservoir which was fed 
by ducts leading to the ship’s side. Coarse 
filters were provided. The pump discharge 
was led by pipes to the nozzles which sent 
an issuing stream of water out at the stern of 
the vessel. Reversing was effected by 
separate nozzles and pipes. 

The choice of machinery for the water-jet 
system afforded a good topic for discussion. 
From the point of view of efficiency, nothing 
as yet could equal the oil engine when opera- 
ting in the 2000 h.p. to 8000 h.p. range, but 
for speeds of the order of 100 r.p.m., that is, 
normal mercantile practice, the engine was 
heavy and large. The ideal was to increase 
the speed of the engine and so decrease the 
size. Hitherto, the slow running requirements 
of the screw propeller had limited the attain- 
ment of that ideal, but with jet propulsion 
the only speed limit was that imposed by the 
pump. Pumps, however, could operate 
efficiently at speeds well in advance of the 
300 r.p.m., which was the propeller limit, and 
the use of light, high-speed oil engines was 
thus made possible. For high-powered 
vessels, the total power might be split 
between several small prime movers and so 
make use of jet propulsion for large vessels 
requiring powers above 8000 h.p. 

Leaving the water-jet system and dis- 
cussing briefly the gas-jet system, the author 
referred to the use by the late Sir Malcolm 
Campbell of two aircraft jet units in his 
attempt on the water speed record and the 
considerable difficulty experienced in control. 
From the thermodynamic point of view, the 
gas-jet system was superior to the water-jet 
in that it made use of the expansive and 
thermal] properties of the working fluid. The 
future of the gas-jet system, however, was 
closely allied to that of the marine gas turbine, 
similar problems being involved and, since 
it was becoming clear that the day of the 
marine gas turbine was not far off, equipment 
of future vessels with gas-jet units was con- 
sidered possible. 


DISCUSSION 


Mr. A. W. Jones (King’s College, New- 
castle) said it would obviously be some years 
before the author’s suggestions were tried 
out in a practical way, but he was to be 
congratulated for taxing his courage in both 
hands and giving something for others to 
think about. The water-jet system, which 
appeared to be the most immediately prac- 
ticable, was most likely to find its use in 
connection with particular vessels rather than 
with general cargo vessels. On the question 
of improved efficiency with jet propulsion 
and a consequent reduction in the fuel bill, 
it must be borne in mind that in the case of 
many vessels such as coasters, the fuel bill 
was not the most important item in the total 
cost of running the ship. The fuel bill might 
be less than 25 per cent of the total costs, so 
that any savings made would only be in one 
of the smaller items of cost. It was the case, 
of course, that there were already some vessels 
propelled by jet, for instance, some of the 
firefloats on the Thames were jet-propelled. 
They had huge pumps for pumping water and 
advantage had been taken of them as a means 
of propulsion, but the efficiency of propulsion 
was not as great as might be hoped. It was 
only of the order of 45 per cent. By the use 
of these large jets the wetted surface and 
resistance of the ship was increased and any 
improvement that might be gained in pro- 
pulsive efficiency must be set off against the 
losses entailed by the increased frictional 
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resistance. Despite these few criticisms, 
however, he would not discourage Mr. Watson, 
for his paper was most stimulating. 

Mr. Watson said he did not put forward 
improved efficiency and reduction in the fuel 
bill as the controlling factor in the use of jets. 
He agreed that jet propulsion would be used 
at first in particular vessels rather than 
generally, but in regard to the latter, set 
propulsion, and especially water-jet pro- 
pulsion, would have a definite superiority in 
manoeuvrability and in certain types of 
craft that was extremely important. 

Wing-Commander T, R. Cave-Browne-Cave 
(Southampton) said that a fundamental 
difficulty with jet propulsion was that the 
thrust obtained was a product of the mass 
being dealt with and it was also true to say 
that the energy which was thrown away in 
waste or loss was proportional to the square 
of the thrust divided by the mass. It was 
that which broke down jet propulsion. It 
meant that unless the mass was very large, 
the loss was bound to be very great. He 
agreed that jet propulsion was vastly better 
for manceuvrability, but on the score of 
efficiency it was bound to be a long way 
inferior to propellers. Gas jets would bring 
the author up against the same difficulty. 
Unless he could manage to capture the mass 
of aie which an aircraft did, the thrust of a 
gas jet would be found to be very smali and 
the efficiency very low. 

Professor W. J. Kearton (Liverpool) said 
that jet propulsion had peen used about 
eighty years ago in the propulsion of life- 
boats, the advantage being the absence of 
propellers and the greater ease of manceuvra- 
bility. In the case of water-jet propulsion, 
the author might be on safe ground for certain 
types of vessel, but he wondered whether the 
use of gas-jets had any feasibility whatever. 
The author stated at the end ot the paper 
that “‘ The absence of research on the subject 
makes precise reasoning hazardous and no 
attempt has been made to expound the 
cheories ina mathematical form.” It seemed 
to him that that was rather begging the 
question. A little reading on the gas turbine 
combined with a few simple calculations 
would have given the author a very good 
idea of the possibilities or otherwise of the 
gas-jet scheme which was shown in one of his 
diagrams. In this was shown, as far as he 
could see, a gas turbine plant comprising 
a compressor driven by its gas turbine and 
then the remainder of the energy in the gas 
was used for promoting velocity in the jet 
engine. In considering the most economical 
conditions in a jet engine there was a pressure 
ratio of 4, and approximately half the energy 
was used in the gas turbine for driving the 
compressor, the remaining half being used in 
creating a jet to get velocities of about 1400 
to 1500ft per sec. He believed there was 
a definite relationship between jet velocity 
and the velocity of the object being propelled. 
The velocity of the object being propelled 
must be half the jet velocity for a reasonably 
good efficiency, but, if one considered a cargo 
vessel at, say, 12 knots, or a speed of 20ft per 
sec., and a jet velocity of 1400 or 1500ft per 
sec., obviously the conditions were far 
removed from those which would give a 
reasonably good efficiency. With a cargo 
vessel at 12 knots and with engines developing 
6000 h.p., the thrust would have to be 
165,000 lb with jet engines. Travelling 
at the economic speed the h.p. was approxi- 
mately equal to the thrust and therefore we 
got a comparison of a thrust of 6000 lb as the 
economic thrust and an actual required thrust 
of 165,000 lbs. Clearly there was a very 
serious hiatus somewhere, and he suggested 
that the author got a pencil, paper and a 
slide rule and made some calculations of 
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this scheme. If he did that he would pl obably 
find that the gas-jet scheme was so»: ething 
which was not at all practicable. 

HEATING RESEARCH FOR Hovusis 

The final meeting of Section Gwas !ield op 
Tuesday afternoon, September 6th when 
Dr. J. C. Weston, of the Building Keseareh 
Station of the Department of Scientific and 
Industrial Research, Watford, showod the 
film, ‘* Heating Research for Houses,’’ which 
deals with the experimental work carried oyt 
on heating systems at Abbotts Langley, 
Herts. He also gave some description and 
discussion of results. 

Dr. Weston said that the objective of the 
heating and ventilating investigations at 
the Building Research Station was to obtain 
engineering and physical data in such form 
as to make rational house heating design 
possible. Although it was possible to isolate 
some of the variables and study them in the 
laboratory, any final decisions could only 
be based on studies in actual occupied houses, 
in which all the variables played their rele. 
vant part. 

There were, in all, thirty-two experimental 
houses having a number of different heating 
systems of varying complexity. There were 
open fires with back boilers, open fires with 
domestic boilers, closeable open fires which 
burn overnight and provide convection to 
bedrooms, and so on. All the houses had the 
same amount of insulation and the experi- 
ment aimed to find the system efficiency of 
the different methods of heating, since, owing 
to the complexity of the different heating 
arrangements installed, and the possibility 
of substantial heat gains from flues, it was 
not possible to compute the system efficiency 
with any degree of confidence from the mea- 
sured test bench efficiencies of individual 
appliances. Ventilation experiments had 
been carried out in many of those houses, 
both with the houses unoccupied and with 
the windows closed, and also with the houses 
occupied by tenants who opened the windows 
to suit individual requirements. When there 
were tenants in the houses, the measurements 
had to be done without disturbing the way 
they lived, and to do that a technique had 
been devised which made the measurements 
possible from outside the house. 

Several reports had already been issued 
covering the savings due to insulation and 
the economics and efficiency of house 
heating. 

ee see 

SwEDEN’s TRON AND STEEL TRADE.—-It is stated 
by the Swedish Iron Founders’ Association that 
exports of iron ore from Sweden in the first six 
months of this year amounted to 5,674,000 tons, 
compared with 4,975,000 tons in the corresponding 
period of 1948. Pig iron exports during the first 
half of 1949 were 13,800 tons, and total exports of 
iron and steel were 74,000 tons. Pig iron production 
in Sweden was 416,500 tons in the first six months 
of the year and cast iron production 676,500 tons. 
Production of rolled and forged iron and _ steel 
totalled 463,300 tons. 

GEORGE Kent, Lrp.—Ia order to provide over- 
seas buyers with facilities in London to see the wide 
range of meters, instruments, recorders, &c., it 
manufactures, George Kent, Ltd., has reorganised 
its London offices at 199, High Holborn, and has laid 
down a new demonstration department. In. this 
department the technical literature, data sheets, 
catalogues, &c., on the firm’s products can be 
inspected in a comfortably furnished office which 
also contains a number of popular types of instru- 
ments and models of specialised equipment. A 
fully qualified technical staff attached to the office 
is available at all times to deal with questions and 
direct telephonic communication to the main works 
at Luton, provides ready contact with the produc- 
tion and design departments. In showrooms 
attached to the department the variety of domesti¢ 
equipment handled by the firm is laid out for 
inspection. By introducing this department In 
London the firm will save buyers much of the time 
hitherto spent in journeying to Luton to obtain 
detailed information and inspecting the various 
types of equipment. 
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Liverpool Street—Shenfield Electrification 


No. I 


HE opening of the Liverpool Street- 

Shenfield electrification (British Railways, 
Eastern Region) by the Minister of Transport, 
on September 26, marks an important stage 
in the efforts that have been made by the 
Great Kastern Railway and its successors 
to meet the growing demands on passenger 
transport facilities between London and. its 
N.E. suburbs. Until about 1934 the rail- 
way system was generally able to cope with 
traffic increases by line-widening and other 
improvements without having to resort to 
electrification. As long ago as 1893 quad- 
ruple tracks were provided between Stratford 
and Ilford and quadrupling was extended 
to Seven Kings in 1899 and to Romford 
Junction in 1901. During the next twenty 
years traffic on the Great Eastern suburban 
system expanded rapidly until, when the 
railway was absorbed into the newly-formed 
L.N.E.R., in 1923, it boasted the densest 
steam-operated suburban train service in 
the world. 

Meanwhile, electrification of certain local 
lines had been postponed, after due con- 
sideration, on the grounds that adequate 
services could be maintained by introducing 
signalling and track improvements. Accord- 
ingly the programme of line-widening was 
continued ; in November, 1932, two new 
tracks were completed between Romford 
Junction and Gidea Park, and, by January 
1, 1934, when the Gidea Park-Shenfield 
section had been quadrupled, four tracks 
were available throughout, from Liverpool 
Street to Shenfield. 

Nevertheless, it soon became apparent 
that the passenger handling capacity of the 
steam-operated service was being strained 
to the limit, in the attempt to meet the morn- 
ing and evening peak demands imposed by 
the growing population in the suburbs 
served by the system. The “ bottleneck ”’ 
between Liverpool Street and Stratford 
constituted a particularly serious limitation. 


The second project involved the extension of 
the Central London Tube from Liverpool 
Street to Stratford and Leyton, and its 
projection beyond Leyton over the L.N.E.R. 
lines to Loughton and Ongar, and Newbury 
Park (via Hainault); in addition, a new 
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tube was to be constructed between Newbury 
Park and Leytonstone. 

Although the second of these schemes is 
outside the scope of the present article it is 
mentioned, in passing, because it exercised 
an important influence on the Liverpool 
Street-Shenfield electrification by allowing 
steam services between Liverpool Street and 
Loughton, Ongar and Hainault to be with- 
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single-track miles) and is based on the 
1500-V d.c. system of overhead current 
collection. Power supplies are obtained from 
the British Electricity Authority at sub- 
stations near Fenchurch Street and at 
Chadwell Heath. Six unattended mercury- 
are rectifier sub-stations, sited at convenient 
points along the route, are interconnected 
by 33-kV cable and supply direct current to 
the contact wires. The six sub-stations and 
four track sectioning cabins are remotely 
controlled by means of supervisory equip- 
ment installed at Chadwell Heath. 

The rolling stock consists of ninety-two 
three-coach sets, suitable for operation as 
three, six, or nine-coach trains. Each 
set comprises a motor-coach with two motor 
bogies, a trailer coach and a driving trailer 
coach. Each three-coach set accommodates 
408 passengers (176 seated and 232 standing) ; 
on, this basis, therefore, the carrying capacity 
of a nine-car train is 1224 passengers. 

To take full advantage of the improved 
services to be derived from electrification, it 
was necessary to re-signal the lines from 
Liverpool Street to Gidea Park, whereby a 
headway of 14 minutes between trains will 
be possible. Accordingly four-aspect colour- 
light signalling, complete with continuous 
track circuiting, is installed throughout the 
electrified system. Six of the nine new 
signalling boxes are equipped with control 
panels operating on route-relay interlocking 
principles, while the other signal-boxes are 
equipped with switch panels mounted above 
mechanical lever frames, the individual 
switch control being electrically interlocked 
with the mechanical frames. It should be 
mentioned in passing that the new signalling 
installation links vp at Gidea Park with the 
existing colour-light signalling to Chelms- 
ford and Southend to form a continuous 
413-mile main line stretch of colour-light 
signalling. 

Signalling and other interesting aspects 
of the electrification will be described in 
more detail in the continuation of this article. 
For the purpose of the present summary it 
will suffice to say that the electric train 
services now being [introduced are scheduled 





Eventually, therefore, electrification was de- 
cided upon and a scheme, designed to satisfy 
the suburban traffic needs of north-east and 
east London, was introduced on December 
31, 1936. 

Briefly, the proposals covered two separate 
though closely related projects. The first 
Project. concerned the electrification of the 
L.N.ELR. lines from Liverpool Street to 
Shenfield and from Fenchurch Street to 
Stratford at an estimated cost of £3,500,000. 


CONTROL EQUIPMENT 


drawn. It was possible, therefore, to close 
Coborn Road Station and the ‘“‘up”’ local 
line platform at Bethnal Green, with the 
result that more trains could be passed 
through the Liverpool Street “* bottleneck ”’ 
to Ilford and Shenfield. 


LIVERPOOL STREET - SHENFIELD 
ELECTRIFICATION 
In broad outline, the electrification 
involves 25 route miles (approximately 110 


as replacemenis of steam trains in steam- 
train timings. By the end of the year it is 
intended to sabstitute electric trains, running 
with increased frequency and accelerated 
timings, for the steam train service between, 
Liverpool Street and Shenfield. Ultimately, 
by the spring of 1950, the aim is to operate, 
during peak periods, twenty-one trains per 
hour from Liverpool Street. Of these trains 
six, which stop at Stratford, Seven Kings, 
and all stations to Gidea Park, will be sche- 
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duled to reach Seven Kings in 15} min. 
and Gidea Park in 15 min.; six will be 


[ford non-stop trains, taking 12 min. 
for the journey, and three will be ‘ Romford 
non-stop and all stations to Shenfield,” 
reaching Romford in 17 min., Brentwood 
in 29 min., and Shenfield in 33 min. 


(ivi, ENGINEERING AND CONSTRUCTIONAL 
WorkK 


For the present we propose to refer to the 
civil engineering and constructional work in 
proad outline only, to provide the necessary 
packground for the scheme as a whole. 
Much of this part of the work resulted from 
the decision to interchange the positions of 
the “local” and “‘ through” lines west of 
Ilford, with the object of simplifying inter- 
change facilities at Stratford and of segre- 
gating various classes of traffic on approach- 
ing the connections serving Liverpool Street 
terminus. 

Transposition of the tracks is achieved 
just west of Ilford by a fly-over viaduct, 
bringing the “local” tracks, which are to 
be used mainly for electric trains, from the 
north to the south side of the way, where 
they remain from Manor Park Station 
westwards. Approaching Liverpool Street 
Station on the local lines, the electric trains 
will normally be dealt with at platforms 
Nos. 13 to 18 on the “ east” side of the 
station. However, there is provision for 
platforms Nos. 11 and 12 to be used in 
emergency by electric trains; accordingly 
the whole of the platform roads from Nos. 
ll to 18 carry the necessary overhead equip- 
ment. 

For the reception of main line trains, 
which were previously handled at platforms 
Nos. 15 to 18, at Liverpool Street Station, 
it was necessary to lengthen platforms Nos. 
5,7, 8 and 11 to 15 inclusive, and to remodel 
much of the trackwork. The improved 
terminal arrangements on the “east ”’ side 
of the station involved considerable realign- 
ment and widening, as a result of which the 
retaining wall had to be set back and the 
bridges carrying Shoreditch High Street, 
Worship Street and Primrose Street over 
the railway had to be lengthened. Some 
aspects of the reconstruction are illustrated 
in the accompanying view of Liverpool 
Street Station, east side, showing the 
approach to the electrified line platforms. 

The Ilford fly-over is approached by 1 in 80 
ramps consisting of concrete-cased steel 
joist decks supported upon brick piers. 
Steel portals encased in concrete or brick- 
work support the local lines over that portion 
of the ramp that actually crosses the through 
lines, which remain at ground level. 

Because of the track transposition at the 
fly-over, major reconstruction was necessary 
at Manor Park, Forest Gate,-Maryland and 
Stratford stations. In addition, at Strat- 
ford, where the Central London tube exten- 
sion becomes a surface line, new platforms 
were required with interchange facilities 
between the two systems. The accom- 
panying photographic view of Stratford 
Central Junction was taken just after the 
semaphore signalling had been dismantled. 

To provide the clearances necessary for 
overhead current collection, it was necessary 
to reconstruct the Wheler Street and Brick 
Lane bridges over the cutting adjoining 
Bishopsgate Goods Depot. At other places 
the required headroom was achieved by 
lowering the tracks under existing structures 
and new track drainage was involved. 

Much of the remaining bridge reconstruc- 
tion was associated with the provision of 
an additional rurining-track between Bow 
Junction and Stratford, and included the 
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construction of new spans over Waterworks 
River and City Mill River and the rebuilding 
of Old Ford Road Bridge. 

Civil engineering and constructional work 
was begun in 1937 and stopped in the sum- 
mer of 1940, by which time some of the bridge 
reconstruction and station and signalling 
alterations were in an advanced state; 
the Ilford fly-over had been completed and 
6 miles of overhead structures had been 





INTERIOR OF TRAILER COACH 


erected. When work was resumed in 1946 
two important modifications were made to 
the original scheme. First,the plan to build 
a new station at Crowlands, between Chad- 
well Heath and Romford, was abandoned 
because the area served had become part of 
the Green Belt. Secondly, it was decided 
to electrify all four tracks to Shenfield, 
whereas the original plan envisaged electri- 
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the motor coach and another in the driving 
trailer. Among the photographs repro- 
duced opposite are two showing, respec- 
tively a three-coach unit standing in a 
siding, and a nine-coach train leaving Shen- 
field for Liverpool Street, with the driving 
trailer coach leading. 

In general the coaches are of orthodox 
mechanical construction. Each coach has 
two single bolster bogies and 3ft 7in dia. 
steel disc wheels. The brakegear is electro- 
pneumatic with automatic slack adjusters. 
The underframe, which is of integral con- 
struction with the steel body, comprises 
electrically welded rolled steel sections. 
Short buffers and link and shackle couplings 
are fitted on the close-coupled ends of each 
three-coach unit, while the outer ends are 
fitted with reserve stroke buffers and screw 
couplings. 

The coach body is of all-steel self-support- 
ing construction, welded and riveted to body- 
framing of rolled steel sections and pressings. 


Unloaded Weights 
Tons Cwt Qtrs 
Snail 17 


PONE 5. ase, me. daw “eeae +s 0 3 
Trailer coach... ... ... 26 8 2 
Driving trailer coach ... 27 9 2 
Three-coach set 104 15 3 
Six-car train ... 209 1) 2 
Nine-car train a ag eee 7 1 
ME ass ce ces, pes ese wes, ED 13 0 
Trailer bogie Reales, gisdoe ewe seat a 5 3 


Riveted construction is used for the roof, 
which is built up of rolled steel sections and 
pressings. Ventilation of the space between 
the outside and inside of the body, to prevent 
corrosion, is achieved by torpedo ventilators 
on the roof. 

The motor coach, which is at the “‘ coun- 
try’ end of the unit, is equipped with a 
pneumatically operated pantograph and 
four self-ventilated traction motors, each 
developing 210 h.p. at the one-hour rating. 
Brief particulars of the motors are tabulated 
herewith, together with the main dimensions 


‘ 


Dimensions of Coaching Stock 





Motor coach, 


ft 
Length over body a 60 
Length over underframe ... wae Vises 60 
Commas OF DOGIOR 05 ute ee cee ces cael 41 
Bogie wheelbase MES ggee eke a eae See ssa s 
Cf DS a a a oe 9 
Height over roof ee ee ee ee 12 
Height over pantograph (locked down)... 13 


| 


| 


‘i | hate ‘ 
Trailer coach, | Driving trailer coach, 











Total length : 
Three-coach unit ... 
Six-car train ... 
Nine-car train 


in ft in | ft in 
4} 55 (Ok 55 4} 
0 | 55 (0 55 (0 
3 38 0 38 0 
6 8 0 8 0 
3 9 3 9 3 
23 12 23 12 23 
l pees pare 

ft in 

rt 67 

355 O08 

532 6 


Rating of English Electric Type 504 Traction Motors 











One-hour rating | One-hour full | Continuous Continuous 
weak field | field | weak field full field 
=" | 
eee 210 | 175 | 157 120 
MONE isd case Pea 260 | 220 195 150 
rn a AS 1050 815 1295 1030 
Volts ... wast 675 675 675 675 
| 





fication of four tracks as far as Gidea Park, 
and of the “local” lines only, from Gidea 
Park to Shenfield. 

While much of the work was carried out 
by railway forces, the remainder, comprising 
ninety-six separate contracts, was let to 
twenty-eight contractors. 


ELEcTRIC TRAIN EQUIPMENTS AND ROLLING 
Stock 


As already indicated, trains can be made 
up of one, two or three three-car units, each 
comprising a motor coach, a trailer and a 
driving trailer, with one drivingfposition in 





and weights of the train, and the accommoda- 
tion provided. 

With a gear ratio of 71:17 and a wheel 
diameter of 3ft 7in, the maximum three-train 
speed isspecified as70 m.p.h., with anaccelera- 
tion of 1-25 m.p.h. per second when all seats 
are occupied. A nine-coach train with all 
seats occupied, has a power-to-weight ratio 
of 7:25 h.p. per ton at the hourly rating 
with weak field. 

Two motors are nose-suspended in each 
of the two bogies of the motor coach. Motor 
ventilation is provided by a high capacity 
fan mounted on the armature shaft, cold 
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air being drawn in through louvred openings 
in the coach side and conveyed to the trac- 
tion motors through sheet metal ducts con- 
nected to the motor by flexible bellows. 
Electrically the motors are arranged in 
two groups of two, each pair being perman- 
ently connected in series, while the groups are 


ceed cess, sn Cn TS ee eee Ts 52 
Standing passengers ack Kee, aus wee) eee ‘ 72 


SS ee ere eee 124 


Rested Meaeemmers 4... ce ne sae se 176 
Standing passengers... ... 0... 0... eee eee] 232 





ED Sty cee Toe) “sue. eee label eek ake 408 


arranged for series-parallel control. Electro- 
pneumatic contactors are installed for the 
series-parallel switching of the motors and 
for cutting-out the main starting resistances. 
To give automatic train acceleration, the 
closing of the contactors is controlled by a 
current-limiting relay. There are eleven 
series notches, five parallel notches and one 
weak field notch in the control circuit. Rever- 
sal is carried out by an electro-pneumatic 
reverser. ; 

Overload protection is given by two over- 
load relays (one for each pair of motors), 
which are connected in such a way that, 
if an overload or fault should occur, the line 
contactors will trip in a definite sequence, 
inserting a limiting resistance in the faulty 
motor circuit before finally rupturing the 
current. 

At the “London” end of each unit is a driv- 
ing trailer with driver’s cab. One of our illus- 
trations gives a general view of the driver’s 
cab, showing the master controller and brake 
controller arranged in front of the motor- 
man’s seat. Slightly to the right of the 
master controller is a set of push buttons 
for operating the pantograph, motor, genera- 
tor, &c. 

The controls for whistle and pneumatic 
windscreen wiper are within reach of the 
motorman’s left hand, while the sanding 
pedal is close to his foot. Between the two 
wide windows in the front of the cab there 
are switches for controlling the low-tension 
supply for control gear, for the cab light, 
marker lights and gauge light, as well as 
indicator lamps to show that the electro- 
pneumatic brake has a positive feed, that 
there is high-tension supply at the panto- 
graph and that the motor-generator set 
is giving low-tension supply. On a few of 
the motor coaches an electrical speed indi- 
cator is included, while six of the driving 
trailers have a periscope in the motorman’s 
cab for observation of the overhead equip- 
ment and current collection. The hand- 
brake wheel is in the driver’s cab. 

The guard’s compartment houses the 
usual emergency apparatus, switches for 
control of train heating and lighting, and 
the boxes of push-button switches by which 
the guard controls the operation of pas- 
senger doors throughout the train. There 
is also the emergency brake cock and gauge, 
the compressor governor and a lighting 
change-over switch to enable passenger com- 
partment lights to be supplied from an a.c. 
system while the train is being cleaned at 
Ilford depot. 

All passenger doors are air operated under 
the control of the guard from the rear- 
luggage compartment. There are push 
buttons near each door to allow passengers 
to open individual doors subject to the over- 


Motor coach 


Three-coach set 
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riding control of the guard, who always has 
control of the closing of all doors. Indicator 
lights on each coach are lit up when the 
passenger doors are properly closed—a pro- 
vision which is designed to reduce delays 
in starting. 

A view of one of the coaches showing the 


Accommodation (One Class) 


Trailer coach Driving trailer coach 


| 64 | 60 


82 78 
ee ees ee Sa a! |S eee 2 = 
146 138 





Six-car train 





Nine-car train 


352 | 528 
464 | 696 
1224 


seating arrangement is reproduced herewith. 
Thermostatically controlled heating is pro- 
vided by twenty-one 400-W heaters installed 
under the seats. Each coach, therefore, has 
a heating load of about 8kW in addition to 
the passenger lighting load of about 1-5kW. 

Another of our illustrations shows the 
general arrangement of the control equip- 
ment which is housed in sheet steel cases 
slung from the under-frame, with removable 
covers, giving easy access. On the left of 
the photograph is the 6-1-kW motor-genera- 
tor set, which provides the 52-V supply for 
operating the control equipment, doors, 
brake gear and coach lighting. To the right 
of the motor-generator set are the boxes 
containing the control equipment, including 
electro-pneumatic contactors, fuses and re- 
lays. An emergency supply for the control 
circuits is available from a thirty-four cell 
nickel-iron battery of 125Ah capacity. 
The battery, compressor, starting resistances 
and other items of auxiliary equipment are 
mounted in accessible positions between the 
bogies. 

The main contractor for the rolling stock 
electrical equipment was the Englisn Electric 
Company, Ltd., the contractors for the 
mechanical equipment being Metropolitan 
Cammell Carriage and Wagon Works Com- 
pany, Ltd., and Birmingham Railway Car- 
riage and Wagon Works Company, Ltd. 


ILFORD MAINTENANCE DEPOT 


A new maintenance depot for the electric 
rolling stock has been built between Ilford 
and Seven Kings stations, on the north side 


of the line, to provide facilities for periodical | 


inspection and servicing, repairs and clean- 
ing, as well as storage accommodation for 
some of the trains when not in use. 

Entry to the depot is provided at both 
London and country ends and the lay-out 
has been arranged to enable the work of 
maintenance to be carried out with the 
minimum of movement. There are three 
main sheds: an inspection shed at the 
London end, a cleaning shed and a repair 
shed alongside the inspection shed. Each 
of these sheds has three tracks long enough 
to accommodate a nine-coach train. Beyond 
the country end of the cleaning shed and in 
line with it is the carriage washer. 

The method of working the depot will vary 
according to requirements, but normally 
trains will pass into the inspection shed, 
proceed, after servicing of electrical and 
mechanical equipment, to the cleaning shed 
and thence pass through the carriage washer 
to a shunting neck at the country end of the 
depot. They will then reverse into the 
sidings to stand until required, or will go at 
once into service. 

The inspection shed is equipped with 
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overhead wires on all tracks so that trains 
can enter and leave under their ow: power. 
Pits 4ft 6in deep with fluorescen: lighting 
are provided throughout between the rail, 
to permit detailed examination of te stock 
from below. There are ledges Ift high a 
each side of the bottom of the pits for staff 
to stand on to reach the equipm: it more 
easily. Outside the rails there are pits 
lft 6in deep in which staff can stand to work 
at a convenient level on the und. rframe. 
mounted control and auxiliary equipment, 
Supply points for 50V and 400/230V and for 
100 Ib per square inch air connections ary 
installed at intervals for portable tools and 
testing. Two roads will be used for three. 
daily inspections and one for threc-weekly 
inspections. . 

The cleaning shed is also equipped with 
overhead wires and roller shutter coors at 
each end. Stagings are provided on each 
side of each track at carriage-floor level 
for ease of working ; electricity, compressed 
air, vacuum and hot and cold water supplies 
are provided at intervals. 

The repair shed has two 25-ton overhead 
travelling cranes spanning all three tracks 
for the full length of the building, 550ft, 
and sufficient height is provided to allow a 
coach body to be lifted over the top of another 
coach. Roller shutter doors are fitted at 
each end of the shed and 4ft 6in deep pits 
with incandescent lighting are provided 
between the rails where required. Nor. 
mally one track will be used to deal with 
daily defects requiring lifting and two tracks 
for major overhauls and repairs. Electricity 
and compressed air supplies are provided 
at intervals between tracks. The shed roof 
and walls are heat-insulated and air heaters 
are fitted throughout. A two-storey exten- 
sion to the shed on the north side houses, 
on the ground floor, the stores, oil store, 
with bulk storage below ground and auto. 
matic oil pumps, machine shop, smiths’ 
shop, brake fitters’ shop, compressor room, 
battery room, locker rooms, time offices, 
for drivers and guards, foremen’s offices, 
&c. On the first floor are pantograph shop, 
control fitters’ shop, class room, canteen 
and administrative offices. 

The erection and equipment of the [lford 
carriage shed was the joint responsibility 
of the civil engineer, Eastern Region, British 
Railways, Mr. J. I. Campbell, and the 
electrical engineer, E. and N.E. Regions, 
Mr. H. H. Swift. 

(To be continued) 


—__-—__»—__- 


EncourRAGING FarRM MECHANISATION.—The 
current dollar crisis has re-emphasised the import- 
ance of British food production while the need for 
reduced production costs is greater than ever. The 
proper exploitation of mechanical power on the 
land can probably do more to help in the nation’s 
struggle for economic equilibrium than any other 
single factor. To-day, the scope and diversity of 
farming are unprecedented and, coupled with the 
urgent needs of the times, constitute an unparalleled 
challenge to engineers. Some ten years ago the 
Institution of British Agricultural Engineers was 
founded, one of its main objects being to foster and 
stimulate progress in that essential branch of engi- 
neering on which the food producers of the world 
become increasingly dependent. It is opportune, 
therefore, now to call attention to the Institution 
which now has a membership of over 670. This 
rapid growth in a professional institution indicates 
the useful work that is being done, but the strength 
of such a body lies in its membership. If agricultural 
engineering is to measure up to the present challenge, 
the Institution must be truly representative of all 
agricultural engineers and persons engaged on 
mechanised farming. The Institution believes that 
the agricultural engineer must have a status com- 
mensurate with the importance of his work. 
Information relating to its work and to conditions 
of membership can be obtained from the Secretary, 
Mr. G. D. Betty, Carlisle House, 8, Southampton 
Row, London, W.C.1. 
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Radar Research and Development 
Establishment 


N exhibition of the work of the Ministry of 

Supply’s Radar Research and Development 
Establishment was held at Malvern last week, 
when the Establishment was open, for the 
first time, to scientists and representatives 
from tle Services, universities, Government 
departments, and industry. A Press preview 
on Wednesday, September 21st, gave us the 
opportunity to see something of the activities 
of the R.R.D.E., which had its beginnings in 
a small organisation responsible for scientific 
and development work associated with the 
detection of aircraft by ground defences. 

The forerunner of the present establishment 
was an experimental section of the Royal 
Engineers, which in 1917 was given the task 
of developing searchlights and associated 
devices for locating night-raiding aircraft. 
After the war the section was converted into a 
civil department staffed mainly by the original 
Service personnel and, by 1923, was housed at 
Biggin Hill Aerodrome, under Major (now Colo- 
nel) C. H. S. Evans, O.B.E. Two years later 
it was joined by an acoustic section, and in 
1929 by a gun sound ranging section. 

In spite of the development of automatic 
following systems it was soon apparent that 
acoustic methods of locating aircraft were 
subject to serious fundamental limitations. 
When, therefore, an Air Ministry Group was 
set up at Bawdsey, in 1936, under Mr. (now Sir 
Robert) Watson-Watt, to develop and apply 
the new principles of radar, some of the senior 
staff were seconded from Biggin Hill to Bawd- 
sey to apply the new methods to anti-aircraft 
instruments. As a result, the first anti-air- 
craft radar equipment (GL1) was available, 
although only in limited numbers, for our 
ground defences by 1939. During the first 
winter of the recent war the Establishment 
was moved to Christchurch, Hants, and was 
rejoined there by the staff who had been working 
at Bawdsey. 

Rapid expansion was necessary to meet war- 
time demands, and the Establishment was 
reinforced by scientists from industry and the 
universities ; foremost amongst these was 
Dr. (now Sir John) Cockeroft, who later became 
the first Chief Superintendent. Under the 
impetus of war new types of radar were deve- 
loped for A.A. gun-laying, for directing search- 
lights, for coast defence, and for early warning 
to give advance information of approaching 
air-raids. Among later developments was the 
introduction of automatic following, whereby 
radar automatically followed the movements 
of a target selected by the operator. Another 
development was the “ shell-splash’’ coast 
artillery set, which presented visual data for 
fall-of-shot correction, a device which was 
profitably employed against enemy shipping 
inthe Channel. <A parallel development enabled 
radar to be used for observing movements 
of tanks and vehicles on land. 

In 1942 the Establishment was moved at 
short notice from Christchurch to its present 
site at Malvern. By 1944 its work was almost 
exclusively concerned with radar and accord- 
ingly it was renamed the Radar Research and 
Development Establishment (R.R.D.E.). To- 
day the chief superintendent of the establish- 
ment is Mr. P. E. Pollard, O.B.E., who succeeded 
Professor O. G. Sutton, F.R.S., in 1947. 


A.A. Gun-LAyING RADAR 


The primary purpose of the exhibition was, 
we understand, to show the work of the 
R.R.D.E. (with the obvious reservations on secu- 
rity) to the non-specialised public and to explain 
and demonstrate the uses of radar by the Army. 

One group of exhibits was concerned with 
gun-laying radar and the basic principles of 
radar as a means of determining the position 
of hostile aircraft, and transmitting this infor- 
mation in the form of range, bearing, and height, 
to a predictor, thereby laying the guns 
on the necessary bearing and elevation and 





determining the required fuse-length to produce 
a shell burst on or near the aircraft. 

Early efforts at providing the desired radar 
information to the predictor were demon- 
strated in the form of the GL1 and GL2 anti- 
aircraft equipments. Both of these radars 
used wavelengths of about 4m, and the trans- 
mitters and receivers were in separate cabins. 
With these equipments range could be measured 
more precisely than elevation and bearing. 
However, although these equipments are 
unwieldy and inaccurate they served a very 
useful purpose in the early days of the war. 

The development of the magnetron and the 
consequent use of very short pulses of high 
power marked a big advance in technique, 
which was first applied, in Army radar, in the 
GL3B equipment, an example of which was 
exhibited last week. Not only did the GL3B 
equipment give improved accuracy in finding 
the position of a target, but it was less subject 
to errors caused by ground reflections and it 
simplified the task of discriminating between 
one target and the next. 

Another step forward was the automatic gun- 
laying radar set, whereby, once the target was 
picked up, the job of following the target 
became an automatic function of the equip- 
ment itself, instead of being a manual operation 
in which everything depended upon the human 
element. An ingenious demonstration in the 
R.R.D.E. exhibition illustrated (by means of 
an optical analogy based on photo-electric 
detection) the principle of “‘ scanning ”’ a target 
in such a way that any deviation of the beam 
from the target caused the necessary correction 
to be applied to the beam. A demonstration 
of firing by radar control was given from a 
four-gun troop position manned by 213 Heavy 
A.A. Battery, R.A. 

We have already mentioned the association 
of radar with coast artillery for fall-of-shot 
correction. Similar equipment developed for 
kindred uses by field artillery was also demon- 
strated, as was field artillery radar for warning 
of enemy movement and a plotter used in 
conjunction with gun-laying radar for determin- 
ing the position of enemy mortars. 


RapDAR BALLISTICS MEASUREMENTS 


Radar methods of determining the position 
of aircraft and plotting their course have, more 
recently, been applied to observations and 
measurements on the motion of projectiles 
and, in particular, of rockets. For this purpose 
position finding is done by tracking a trans- 
mitter carried in the rocket or projectile, while 
velocity and spin measurements are made by 
an interesting technique involving the Doppler 
effect at radio frequencies. The principle of 
this method of measurement was demonstrated 
using a model jet-propelled rocket moving 
along a catenary wire. 

Radiation from a ground transmitter is 
reflected from the projectile and the frequency 
of the reflected signal is compared with the orig- 
inal frequency, in a superheterodyne receiver. 
In the full-scale measurements the trans- 
mitters and receiver use a common Yagi 
8-element aerial. The transmitter has a con- 
tinuous wave output of about 1kW at a fre- 
quency of 200 Me/s, and the difference between 
the transmitted and reflected frequencies, due 
to the velocity of the rocket and the Doppler 
effect, is of the order of 400 ¢/s. 

An associated exhibit illustrated the method 
of mounting a repeater unit in the projectile 
to increase the range of the measurement and 
of a trigger unit, similarly mounted, to destroy 
the unit in flight. 


SEARCHLIGHT ConTROL RADAR AND PULSED 
LIGHT 


Radar, as compared with sound-location, 
greatly increased the effectiveness of the search- 
light by enabling the projector to be directed 
at the target before exposing the beam and then 
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by tracking the target. A typical Service 
equipment exhibited was a 150cm_ search- 
light fitted with 10cm director. 

An interesting development of radar prin- 
ciples which may have useful applications in 
meteorology is beiug investigated at R.R.D.E. 
The idea, which formed the basis of a series 
of exhibits, is, briefly, to generate very short 
pulses of very high intensity light and to 
measure the reflection of these pulses from 
atmospheric layers at various heights above 
the earth, the height being determined by 
measuring the time interval between the initial 
pulse and its reflection. The theory of the 
proposed method is that layers of water vapour 
particles will cause a definite proportion of 
light to be reflected, although no comparable 
effect would be observed with electromagnetic 
radiation of normal radar frequencies. 


RapArR LENSES 

In a short review such as this no adequate 
description can be given in detail either of 
development work or fundamental research, 
but reference must be made in passing to work 
on lenses and directional aerials, since all 
practical radar devices depend on the ability 
to direct the radiation in a strictly controlled 
beam, and in some cases to scan the beam. 
Various beam-forming devices were exhibited, 
including lenses based on optical principles 
applied to centimetric waves. One promising 
field of investigation is typified by apparatus 
consisting of a forest of short wires, suitably 
spaced and mounted between, and perpendicular 
to, a pair of parallel plates. This arrangement 
forms, in effect, a prism, when placed in the 
path of centimetric waves. The properties of 
radar lenses and similar apparatus are deter- 
mined largely by computation confirmed by 
field plotting, which is often a lengthy and 
tedious task. This work should be greatly 
simplified by the use of automatic phase- 
plotting gear, which is being developed at 
R.R.D.E. for testing centimetric lenses. 


ENGINEERING LABORATORIES 


To operate satisfactorily a radar set must be 
based on sound physical principles translated 
into good engineering design, and the various 
mechanical and _ electro-mechanical devices 
required to achieve this end are the concern 
of the engineering laboratories at R.R.D.E. 

Servo-mechanisms form an important link 
in radar equipments and on our tour we saw 
an interesting demonstration in the form of a 
comparison between the characteristics of 
four typical servo-systems—the oil motor, the 
frictional torque amplifier, the amplidyne, and 
a more recent device known as the magnetic 
fluid clutch. This clutch originated in the 
U.S.A. and is now under development in British 
Service establishments, including the R.R.D.E. 
It depends for its operation on the magnetic 
friction associated with a suspension of fine 
iron particles in oil, under the influence of an 
electromagnetic field. The suspension, in 
the form of a sludge, fills the space between the 
ferromagnetic driving and driven members, 
the first of which carries the excitation coil. 
When the coil is excited, the two members 
become magnetically locked, the response being 
particularly rapid. Potentially the charac- 
teristics of this device are excellent, but certain 
difficulties, such as no-load fluid friction and 
frictional heat dissipation, must be overcome 
before the device can be considered to have 
passed the development stage. 

Another interesting exhibit was the 200g 
centrifuge, which was designed and built by 
the engineering group and is destined to be 
installed at the R.A.E., Farnborough. The 
function of the centrifuge is to test the ability 
of components and assemblies to withstand 
large acceleration forces. Accordingly, the 
centrifuge itself is designed to sustain a radial 
force of 13 tons, developed by a test object of 
150 Ib when the test rig is rotated at 270 
r.p.m. The test component is mounted in a 
retractable carriage housed in a short aerofoil 
section, which can be rotated in a horizontal 
plane about a vertical axis at one end. Before 
starting up the driving motors the centrifuge 
can be statically balanced by the simple opera- 
tion of a handwheel. 
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GERMAN WARTIME INDUSTRIES 

OwInc to the cessation of normal methods 
of communication during the period 1939 
to 1945, the information available in this 
country, at the end of the war, on wartime 
developments of German industry was very 
incomplete. Much was known of the 
materials and design of German armaments 
and munitions, and of certain types of instru- 
ments; and much could be inferred as to 
the condition of the industries basically 
responsible for their manufacture. The 
economic aspect of certain German industries 
had also been intensively studied. In 1945 
came the opportunity of ascertaining what 
had been going on by the examination of 
State papers, works’ records and unpublished 
scientific reports and by the interrogation of 
German industrialists, engineers and tech- 
nicians. It was also possible to see in actual 
operation some of the plant and processes 
which had been developed in factories and 
works during the war. As is well known, 
every advantage was taken of this oppor- 
tunity. Visits by British and American 
investigators were arranged. An elaborate 
system was organised for collecting, trans- 
lating and sifting the information contained 
in an enormous number of technical docu- 
ments. Committees, both British and Ameri- 
can, were formed to co-ordinate this infor- 
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mation, to assist visiting teams and to 
receive their reports in due course. 

This plan was adopted in the investiga- 
tion of the wartime activities of all types 
of German industry. About 300 small 
teams of varying size, each having a specific 
task, visited the Continent between Novem- 
ber, 1944, and May, 1947, to cover metal- 
lurgical subjects alone. About 120 of these 
were concerned with the iron and steel 
industry in all its aspects, and these teams 
have been responsible for over 400 reports 
published by H.M. Stationery Office. It 
long ago became evident that technical 
matters of importance were in danger of 
being submerged in a mass of detail, which, 
though interesting and indeed necessary to 
complete the description of a particular 
visit, added nothing to common knowledge 
of the subject under discussion. Titles of 
reports were not in themselves sufficient to 
reveal the scope of their contents. To 
overcome the obvious disadvantages of this 
dispersal of information, critical summaries 
have been prepared of the more important 
facts and conclusions relating to a particular 
subject, under the expressive but not very 
elegant title of “Overall Reports.” Of 
these twenty have already been issued, 
many of them of direct interest to engineers, 
such, for example, as No. 2, on Shipbuilding 
and Marine Engineering in Germany; No. 
5, on German Motor Roads ; No. 11, on Elec- 
trical Power Engineering in Germany; No. 
12, on German Gas Turbine Development, 
and No. 16, on the Railways of Germany. 

The report, which prompted these remarks, 
No. 15 in the series, on “The Ferrous 
Metal Industry in Germany during the 
Period 1939-1945,” is reviewed this week 
under Metallurgical Topics. It is the work 
of Mr. George Patchin, formerly Principal 
of the Sir John Cass Technical Institute, 
and Dr. Ernest Brewin, Intelligence Officer 
of the British Iron and Steel Federation. 
They have managed to reduce the mass of 
data at their disposal to a space of 270 
octavo pages and so present a comprehensive 
work of reference on the development and 
progress of German ferrous metallurgy during 
the war years. Each of the nine sections of 
the survey is followed by a list of references 
to the original reports, and by another list 
of printed reports and documents relevant 
to the subject matter of the section but not 
specifically referred to in the survey. Fre- 
quent statements to the effect that “no 
novel or significant features were observed ”’ 
or “‘no advance of outstanding importance 
was encountered’ suggest that the report 
would have been much shorter if it had been 
confined to completely novel developments 
not paralleled elsewhere. It would then, 
however, have failed as a picture of the 
wartime condition of the industry. By far 
the greatest number of wartime expedients 


and innovations were governed by the’ 


necessity for conserving strategic materials 
and making the most efficient use of sub- 
stitutes. Most of the metallurgical research 
carried out in Germany during the war was 
directed to the same primary object. Reports 
on some of this work were published in 
metallurgical journals. Hitherto unpublished 
accounts of a wide range of investigations, 
many of which were carried out in industrial 
research departments and works’ labora- 
tories, are now available for inspection at 
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the Board of Trade, German Division, Teoh. 
nical Information and Documents U,,it. The 
various Overall Reports have brougl: within 
reasonable compass a sufficiently cetailed 
account of each subject to enable experts to 
discover, with minimum effort, all the avail. 
able information on any aspect in which they 

may be interested. The report on md 
Ferrous Metal Industry admirably fulfils 
this function and with the corres ponding 
report, No. 23, on the Non- Ferrous Metal 
Industry in Germany, to be publishe | later, 
will make a permanent record of the activities 


of the German metallurgical industries 
during the war years. 
CARROTS AND SPURS 
INCENTIVES have lost caste. They are no 


longer the bolus for the cure of industrial ills, 
They cost a great deal of money and they 
have not achieved what was expected of 
them. So there has been a switch over to 
“inducement.” The producers are told that 
there are no more prizes and they are 
implored to give of their best for the sake of 
their country and to vindicate their faith in 
Socialism. Socialism, they are told, has 
picked pockets down to the bare bones. The 
rich cannot be “soaked” any more and 
foreign buyers are no longer prepared to pay 
high prices to maintain our standard of 
living. Yet we must export to live. There- 
fore we must produce at the right price and 
in much greater quantity. All this is ex. 
plained to the workers by their own people. 
But explanation and exhortation seem to have 
as little effect as incentive. Damaging 
strikes continue, notably in the nationalised 
industries, and the demands for more wages 
do not cease. 

It is interesting to contrast the lot of the 
young man of the middle classes with the 
young man of the working classes. The 
upper reaches of the professions can absorb 
a relatively small proportion of young men. 
The total number of qualified engineers in the 
country amounts to no more, probably, than 
fifty or sixty thousand—say, 0-1 per cent 
or so of the total population. Medicine, the 
law, the church and the military services— 
conscription neglected—take a few per cent 
between them. The remainder are absorbed 
into the hundred-and-one vocations that are 
essential to a civilised country. They enter 
the distributive industries, become shopmen 
or commercial travellers, enter banks and 
counting-houses and join the vast army of 
people who may be comprised under the 
general title of ‘‘ clerks.” This heterogeneous 
mass of industrious people is but little 
organised. The units of it are—with rare 
exceptions—individuals. Each of them relies 
upon himself and his own kin. If he wants 
to raise himself from that station of life 
which he occupies to a higher station, he must 
do so by his own exertions and often at his 
own risk. Here a man’s personality and 
abilities have full play. They are not sub- 
ordinated to mass rules. That often mis- 
applied sense of loyalty to his fellows that 
inspires a workman to do less than his best, 
or that drives him to take part in acts that 
are distasteful to him does not constrain him. 
He has to find his own incentives ; no one 
offers them to him. They come from his 
wife and his home and the upbringing of his 
children. If he wants to make progress he 
has to be indifferent to hours of work. His 
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tasks follow him to his home and he goes 
hither aud thither at the call of business. 
“Lodging turns” have no meaning to him. 
He may be separated from his family for 
days, weeks and even years. He does not 
complain. His eye is on the future. He is 
relying on himself to make an even pleasanter 
home and to ensure the welfare and future 
of hischildren. That he is a profitable citizen 
cannot be questioned. Often and often his 
work is mere drudgery, but it is the means to 
anend. He is an individualist, but it cannot 
be said that he is more lacking in social sense 
than trades unionists. 

Most of the pioneers of the industries have 
their origins in this social class. Men who 
are spurred on by the will to succeed. Men 
who, without any special opportunities, have 
made a way for themselves and benefited 
their country to an incalculable degree. But 
no Government pampers them and one, at 
jeast, despise and hate them under the name 
of bourgeoisie. Years ago there was an 
effort—the Middle-class League—to co-ordi- 
nate them. Perchance it may some day be 
revived, yet one feels that the real strength 
and value of the class is to be found in the 
individuality, the personal endeavour and the 
reliance on self that characterise it. 





Obituary 
PROFESSOR C. L. FORTESCUE 

Proressor C. L. FortTEscur, Emeritus 
Professor of Electrical Engineering, Imperial 
College, who died on September 22nd, will 
be remembered with affection by more than 
one generation of students and by a host of 
friends made during a lifetime devoted to 
the professional education of electrical 
engineers. 

Born on January 15, 1881, Cecil Lewis 
Fortescue was the eldest son of the late Mr. 
Lewis Fortescue, of Barnock, Northampton- 
shire. He was educated first at Oundle 
School and then at Christ’s College, Cam- 
bridge, where he was a Natural Science 
Scholar and graduated with a first-class in 
the Mechanical Sciences Tripos. After 
serving a two-year post-graduate appren- 
ticeship at what was then the Siemens 
Dynamo Works in Stafford, C. L. Fortescue 
served on the firm’s staff for a year to gain 
further experience. 

His subsequent appointment as an instruc- 
tor in electrotechnics and applied mechanics 
at H.M. Torpedo and Gunnery Schools, 
Portsmouth, marked the beginning of a long 
and distinguished teaching career. He was 
Professor of Electrical Engineering at the 
Royal Naval College, Greenwich, from 1911 
to 1922, apart from a period during the war 
when he volunteered for special duties and 
was engaged on experimental work in wire- 
less telegraphy at H.M. Signals School, 
Portsmouth. 

In 1922 he relinquished his appointment 
at the Royal Naval College, to take the 
Chair of Electrical Engineering at the 
Imperial College of Science and Technology, 
London. There his activities grew in number 
and in breadth: he was a member of many 
academic committees; he served on the 
Senate of the University of London; he 
was Dean of the Faculty of Engineering 
from 1928 to 1933, and chairman of the 
Board of Studies in Electrical Engineering 
from 1927 to 1928, and again from 1941 to 
1943. None of this work prevented him from 
devoting close attention to the duties 
involved in his two terms of office as Dean 
of the City and Guilds College. 
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Nor was Professor Fortescue’s horizon in 
any sense bounded by his academic interests 
within the university. He was an active 
member of the Institution of Electrical 
Engineers, serving as a Member of Council 
from 1925 to 1928, and as Chairman of the 
then Wireless Section during the 1926-27 
session. Again, from 1935 to 1938, he was a 
Member of Council; then from 1938 to 
1941 he served as Vice-Presideni. His 
election as President of the Institution in 
1942 was no more than a fitting tribute to 
his work for the Institution and in particular 
for higher education in electrical engineer- 
ing. 

He was the author of numerous papers 
presented before the Institution of Electrical 
Engineers and the Physical Society. Two 
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of his earlier I.E.E. papers, which earned him 
the Institution’s Wireless Premiums in 1920 
and 1923, were concerned, respectively, with 
the design of multi-stage amplifiers using 
three-electrode thermionic valves, and the 
design of inductances for high frequency 
circuits. Over a considerable period Pro- 
fessor Fortescue has been responsible for 
many contributions to the technical develop- 
ment of wireless telegraphy and radio, par- 
ticularly in the field of high frequency mea- 
surements. This aspect of his work may 
perhaps be appreciated, at least in part, by 
recalling some of Professor Fortescue’s 
I.E.E. papers of the 1930s. For example, in 
1930 he described an ammeter for very high 
frequencies and an instrument for project- 
ing and recording response curves of elec- 
trical circuits. In 1935 as a result of further 
work in the v.hf. band, he described a 
thermionic peak voltmeter for use at very 
high frequencies. In another paper a year 
later he discussed the theory and design of 
hot wire ammeters for frequencies of 25 to 
100 megacycles per second. A resonance 
bridge suitable for frequencies up to 10 
megacycles per second formed the subject 
of a final paper in 1938. 

No recital of Professor Fortescue’s activi- 
ties can, however, do justice to his main 
interests, which were so closely identified 
with Imperial College. Nor were those 
interests confined to narrow academic chan- 
nels. He was an enthusiastic follower of the 
dramatic society, of college athletic activities 
generally, and of rowing in particular, for 
he was a keen oarsman. 

As might be expected, the numerous links 


375 


between Professor Fortescue and many of 
his past students remained unbroken when 
he retired in 1946 and settled at Keyhaven 
to devote his leisure to gardening and sail- 
ing. These agreeable pastimes could not, 
however, absorb the whole interest of a man 
who had given all his energies throughout a 
full working life to raising the standard of 
education of professional engineers. It was 
characteristic, therefore, of the. man that 
Professor Fortescue should volunteer, as 
he did, to devote a portion of his retired life 
to part-time teaching at University College, 
Southampton. 


—__———— 
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Sir Isaac Pitman and Sons, Ltd., Parker Street, 
W.C.2.) Price 15s. net.—This textbook has 
been written to provide a concise and com- 
paratively elementary work on the subject for 
students of aeronautical, automobile and oil 
engineering. It is divided into seven main 
sections—hydrocarbon chemistry; manufac- 
ture of fuels and lubricants from petroleum ; 
combustion ; anti-knock rating of fuels ; chemi- 
cal and physical properties of fuels ; elementary 
principles of engine lubrication, and the mean- 
ing and significance of lubricating oil tests. 
Students will find much useful, practical infor- 
mation ia this book which provides an excellent 
basis to advanced and detailed study of a 
wide subject. 
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Lighting, by R. O. Ackerley. London: E. 
and F. Spon,’ Ltd., 57, Haymarket, S8.W.1. 
Price 12s. 6d. net.—Written expressly for 
architects and engineers, this book is intended 
to give the reader a grasp of the essentials of 
the subject. Having mastered these essentials, 
the architect or engineer should be able to give 
a client general guidance on lighting ; he should 
appreciate his own limitations so that he may 
consult the lighting specialist at the right time ; 
he should understand the lighting engineer’s 
language, appraising any advice he may receive 
and should appreciate external factors (such 
as structure, decoration and lay-out) which 
may affect lighting design. Except for a brief 
reference to the floodlighting of buildings, the 
scope of the book is restricted to general light- 
ing design for interiors and no attempt is made 
to deal with specialised subjects such as stage 
or studio lighting. The text is divided into three 
parts, dealing with the scientific background, 
lighting installation design, and lighting prac- 
tice. Although the basic laws of illumination and 
the principles of design are, of course, common 
to all light sources, some of the more detailed 
aspects of design and practice discussed in the 
book relate specifically to electric light. 
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Steel Founding in America and Britain" 
No. I 


CONCLUSIONS 


(1) Some condensed account of the conclu- 
sions of the Team is now necessary to focus 
attention on what is considered most important 
before proceeding to formulate recommenda- 
tions. The first observation to make is that 
causes of high productivity in U.S.A. comprise 
those which are psychological, general or mana- 
gerial on the one hand, and, on the other, those 
which are specific applications to the industry 
of the fundamental principles. 

(2) Primarily the Team has been aware of a 
widespread degree of productivity-conscious- 
ness. There is more to this than mere produc- 
tion consciousness. The emphasis in America 
appears to be far more upon productivity— 
output per man—than upon total output of the 
plant, which is regarded, logically enough, as a 
corollary to high productivity. Productivity- 
consciousness is to be found among all grades 
of employees, from executives to shop-level. 

(3) Next in importance is the observation 
that achievement of high productivity is advan- 
tageous to everyone employed. At all levels 
incentives are in evidence and monetary incen- 
tives are truly effective for the double reason 
that taxation is not so severe as to nullify, or 
nearly nullify, the extra reward for extra effort, 
and that consumer goods are in supply to absorb 
the extra wages earnable by high rate producers. 

(4) Incentives include not only the high stan- 
dard of living and the pressure exerted upon the 
wage earner by his women-folk to raise his stan- 
dard of living, but also the compulsion of fear. 
In the absence of unemployment benefits com- 
parable with British practice, the consequences 
of falling out of a job can be disastrous to a wage- 
earner. Promotion to a higher rated job acts 
as an insurance against loss of employment. 

(5) Throughout American industry competi- 
tion is a governing factor. Steel castings have 
to compete with weldments and drop forgings, 
as well as with other materials than steel. 
Within the steel foundry geographical groups, 
competition is intense for the business in the 
district. Price-cutting becomes the rule when 
business levels fall. and the inadequacy of 
many of the costing systems suggests that price- 
cutting could readily become cut-throat com- 
petition without benefit to the industry or its 
customers. 

(6) Competition is keen at supervisory levels 
for the jobs which bring the greatest rewards 
both in continuity of employment and in earn- 
ings, and, since entry to the supervisory grade is 
dependent only upon ability and energy, there 
are many would-be entrants ready to take the 
places of those who fail to make the grade. 

(7) This has been described as part of the 
American way of life. It is said to lead to lower 
costs and high productivity, and the principle 
is supported with vigour by the Americans who 
therefore accept, as a part of everyday life, any 
direct result of competitiveness. Opposition 
to a course designed to increase productivity, 
even if it intensifies competition, is rare. 

(8) An aspect of production which follows 
from this attitude is its apparent ruthlessness. 
Managements and executives have a clear aim 
regarding what they will produce, its precise 
quality, application, range and degree of 
standardisation, and even the nature of their 
relations with employees. Towards this aim 
their efforts are bent. Any expenditure of 
effort in other directions is judged unnecessary 
and is eliminated. While one decides to pro- 
duce only standardised articles for a special 
market, and to that end lays out a foundry 
which can be operated by men of low skill, so 
easily trained that he cares not how high his 
labour turnover may be, another may decide 
to concentrate only upon castings difficult to 





* Excerpt from the Productivity Team Report on 
“Steel Founding ’’ to the Anglo-American Council on Pro- 
ductivity. The report (3s. 4d. post free) is obtainable 
from the Anglo-American Council, 21, Tothill Street, 
London, 8.W.1, or British Steel Founders’ Association, 
301, Glossop Road, Sheffield 10. 





make, requiring a high measure of under- 
standing between his executives and the men 
on the floor. The one may employ a high calibre 
sales staff, while the other depends upon a few 
satisfied customers who rely on this one source 
of supply. Each is driven by competition to 
conduct his business in the way by which his 
products can be produced and marketed in 
the least costly manner. 

(9) Understanding of the psychological back- 
ground comprised in the American way of life 
explains why, in a period of recession of busi- 
ness, such as that during which the Team visited 
the U.S.A., there is no slackening of the tempo 
of working. At these times, indeed, the spirit 
of competitiveness appears to gain fresh 
strength. 

(10) Productivity in terms of man-hours per 
ton is undoubtedly higher in the U.S.A. than it 
is in Britain, by something between 50 and 90 
per cent. In the view of the Team the ideas 
expressed above constitute the driving force to 
compel American steel foundrymen to work 
towards ever greater productivity. 

(11) There is no. suggestion that these are the 
only forces which can act on the spirit of man 
to spur him to greater endeavour, but fear and 
self-interest have always wrought powerfully, 
and require no pre-conditioning of human 
nature to enhance their effectiveness. Nor is 
it within the terms of reference of the First 
Productivity Team to propound a substitute. 

(12) The means through which these psycho- 
logical forces are able to act in effecting high 
productivity may now be generalised. 

(13) The physical basis of high productivity is 
the use of machines. Factory lay-outs are based 
upon the economical space relations of machines 
and the men to work them so as to simplify the 
flow of materials, reduce the movement of 
workers from their place of work, and reduce 
the call upon labour not directly engaged in 
productive processes. Lay-outs are conditioned 
by the repetitiveness of much of the work, 
and promote a tidy method of working exempli- 
fied in good housekeeping. 

(14) High productivity can be maintained only 
if the products are in sufficient numbers to jus- 
tify the use of machines for making them. ‘“‘ We 
cannot have large productivity without large 
production runs.” 

(15) This circumstance is provided by the 
American market, which has grown up with, 
and been formed by the American competitive 
and mass-production-conditioned mentality. 
Acceptance of standardised units, even as parts 
of varied individual assemblies, is characteristic 
of the market. Once the habit of machine 
production is established, however, the ability 
grows to put quite short runs into production 
though with noticeable decrease in productivity. 
(16) The use of machines presupposes the use of 
more power per man. This involves elimination 
of a great deal of hand operation of processes, 
provision of mechanical means of handling, and 
process designing to make the maximum use of 
machines. The readiness of the American wor- 
ker to accept new machines, new methods and 
the use of new materials is most evident. 
There are no outworn prejudices to be over- 
come but rather an over-enthusiasm for what is 
novel. 

(17) Since labour is expensive, the best possible 
use is made of it. Jobs are organised in such a 
way that men are kept at a steady pace of pro- 
duction throughout the working day, skilled 
men being confined to skilled work and fully ser- 
viced by lower-grade men. Similarly, skill is 
taken away from the operators of machines, 
who are required instead to develop deftness. 
The type of labour best adapted to serve ma- 

chines is that which thinks not how the product 
ought to be made, but only how the movements 
of production can be fitted into a pattern or 
rhythm. Skill of a high order is retained as 
knowledge which may be entirely divorced 
from performance of any manual operation. 
(18) Castings are required to be functionally 
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adequate. Perfection is no desiderat im, wher 
it has no functional significance, a: defects 
segregated to unimportant parts do not mm 
objectionable to the users. Tolerances rom 
limits are no closer than necessary to moet the 
duty required. ‘‘ Good enough” is precisely 


that. 

(19) Greensand moulding isregularly «ried oy 
on large moulds. The operative wori js ‘ 
larly.” Greensand developments j:; Britain 
have reached the stage of producin: Castings 
as large as the largest seen in America, but the 
process is neither regular nor as s'mple as 
American practice has become. This is made 
possible there by the availability of cheap 
Bentonite and of high quality silica sands well 
adapted to synthetic sand practice, ard to the 
tendency to use finer-grain sands, yielding 
better strip and reduced fettling. 

(20) The melting scrap available in A moericg jg 
low in sulphur and phosphorus, making jt 
possible to melt in acid furnaces and yet moet 
the S. and P. specifications. 

(21) Power is to be obtained as required. No 
company need delay installing equipment for 
fear of power cuts. Machinery, too. can be 
bought on short delivery times. 

(22) There is free interchange of ideas and jn. 
formation within the trade, and amony super- 
visory grades, intense interest in the growing 
science of steel-founding. 

(23) In all matters of technical knowledge and 
its propagation throughout the industry, the 
importance of the part played by the Steel 
Founders’ Society of America must be rated 
very highly. The results of research are reported 
to members as soon as available, but the process 
does not stop at that stage. The results are 
expressed in a way which can be understood 
by all steel founders, not only by highly trained 
technicians, and they are often in the form of 
definite recommendations, which are given 
wide trial without waiting for confirmation 
from a number of sources. In this respect the 
American steel founders display an adventurous- 
ness that is good to see, and they gain thereby. 
Many methods known in Britain but only 
hesitantly being tried out are already widely 
used in U.S. foundries. 

(24) An influence upon productivity, not 
assessable in its effect, is the emphasis laid upon 
safety, especially from silicosis. The universal 
practice of X-raying foundrymen who are 
exposed to dust hazard ensures that no man 
will remain so exposed long enough to become 
incapacitated. 

(25) Coloured labour constitutes a valuable aid 
to foundry production, especially in the repe- 
tition processes calling for deftness combined 
with severe muscular effort, but coloured super- 
visors are rather a rarity. 

(26) The effect of labour unions on productivity 
is in line with the American viewpoint. There 
appears to be little tendency to press any policy 
which would act in restriction of production. 
Membership is open to all who sell their labour 
for wages, and the main objects of the unions 
are to see that their members get a good price 
for their labour, and work in good conditions, 

(27) Despite these positive statements, investi- 
gators of conditions in the U.S. must confess to 
meeting continual contradictions which are 
traceable to the co-existence in American life 
of two warring motives. 

(28) The one is a fiercely self-conscious indivi- 
dualism, finding its expression in the com; 
petitive spirit—the right of every man to fight 
his own way towards his self-appointed goal. 

(29) But this competitiveness has produced the 
compulsion to standardise products, leading in 
turn to standardisation of consumer goods, of 
habits of living and modes of thought, in violent 
opposition to the principles of individualism. 
The more the second motive, that of achieving 
a high standard of comfort and of freedom 
from heavy labour, is given expression, the 
more is individual choice confined to standar- 
dised means of satisfaction. 

(30) It would be strange if there were not 
violent contradictions to be found among 4 
people who at one and the same time hiteh 
their wagons to the stars of individualism and 
uniformity. 


: regu. 


(Tio be continued) 
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THE ENGINEER 


Motor Exhibition 


No. I 


AST Wednesday, September 28th, the 

Jgecond post-war motor show opened at 
Earls Court, and, once again, the latest pro- 
ducts from the motor industries of four 
nations were On view under one roof, in what 
is acknowledged to be the greatest motor 
exhibition in the world. This year’s exhibi- 
tion is significant in so far as for the first 
time it is scheduled ahead of the Paris Salon, 
which means that. the Society of Motor 
Manufacturers and Traders is providing the 
first international ‘‘ shop window ” for com- 
mercial buyers, 8000 of whom are coming to 
London with order books in their hands. 

It is hardly necessary to stress the import- 
ance of the motor-car industry in relation 
to the general export drive and, in par- 
ticular, its capacity of earning hard currency. 
It is well known that after a very promising 
start our sales to Canada and U.S.A. have 
dropped quite considerably, and it can be 
expected that now, after the devaluation 
of the pound, the volume of our trade will 
in all probability greatly increase. Our 
motor industry has been enjoying for the 
last two years a considerable amount of pro- 
tection, partly because of the world-wide 
shortage of hard currency and, further, 
because of lack of competition from the 
Continent. Although it is not to be expected 
that these conditions will last for ever, they 
have, so far, given the industry time and 
opportunity to make some of their overseas 
markets quite secure. It is too early yet to 
go into detail regarding new models to be 
shown this year. Opportunity was taken 
by the manufacturers at the last show to 
introduce new models, and the last twelve 
months’ period has been mainly one of con- 
solidation to increase production and to 
maintain the maximum of export sales. The 
success of the new models introduced last 
autumn undoubtedly contributed to the 





BRITISH LUXURY CAR—ROLLS- ROYCE 


record-breaking export figures of the motor 
industry for the first six months of this year. 

So far as British motors are concerned, 
although there are some entirely new models, 
many show only minor alterations, very 
often consisting of nothing but modifications 
of the gearbox ratios, improvements in 
trim and upholstery or such alterations as 
separate parking lamps, different positions 
of the rear lights and number plate, which, 


in some cases, had to be introduced to comply 
with legal requirements in certain export 
territories. The independent front-wheel 


suspension which was almost generally intro- 
duced last year has undoubtedly presented the 
designer with a number of technical problems, 
but it must be emphasised that they have 
The 


all been solved very satisfactorily. 
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done properly, really requires a close study 
of drawings and actual road tests. 

In these circumstances it might be useful 
to consider this year’s show less from a 
purely technical point of view and, owing 
to the enormous economic importance of the 
Exhibition, more from the point of view of a 
prospective buyer, in particular of an over- 
seas agent. The ordinary man who ordered 
his car maybe three or four years ago might 
have had some hope of an increased alloca- 
tion to the home market next year, especially 
as the motoring industry had hit their export 
targets six months ahead of schedule. The 
devaluation of the pound may again curb 





AMERICAN LUXURY CAR—CADILLAC SEDAN 


steering column control, a problem which 
appears to be very much simpler than the 
lay-out for an independent front-wheel steer- 
ing gear proved to be more difficult, however, 
and some time elapsed before certain imper- 
fections of some of last year’s models were 
overcome. 

xenerally speaking, the public will have 
very little opportunity of seeing ‘‘ exploded ” 


Trek near’ 


“SILVER WRAITH" 


models and chassis, and will have to be con- 
tent to admire the car as a whole. And, 
apparently, the public does not mind; they 
get less and less interested in finding out how 
one particular problem is solved by one or 
the other designer; they have confidence 
in the reputation of the makers to do so. 
That applies just as well to the expert who 
finds it exceedingly difficult to assess the 
technical quality of a car which, if it is to be 


this hope, of course, and it is only poor 
consolation to be told by the manufacturers 
that many of the new models, introduced last 
year, have already earned high praise in 
overseas markets. But there is one real 
item which should interest the ordinary man, 
namely, that the paintwork and the rust- 
proofing of cars reaching the home market 
now are very much better than one or two 
years ago, when they often left much to be 
desired. Furthermore, such useful acces- 
sories as external oii filters and air filters, 
which a year ago were frequently fitted only 
to export models (although the actual cost 
of these parts is negligible compared to the 
total cost), are now also available for the 
home market. 

Now let us consider the position of the 
buyer from the Continent or overseas, i.e., 
some country other than of the dollar area. 
Owing to the fact that the motor industries 
in France and Italy have not yet got into 
their full stride, our British cars have con- 
quered markets in Europe which in pre-war 
days were mainly supplied by those countries, 
as well as by Germany. It is imperative 
that these markets should be held and made 
secure by producing models still better suited 
to satisfy the demands of these foreign 
customers. It must be emphasised, however, 
that the skill and the resources of our foreign 
competitors should not be underestimated, 
and we have to anticipate strong competition 
from firms like Reynault, Citroen and, last 
and not least, from Fiat, who only recently 
negotiated a big dollar loan. Although all 
the countries of the sterling area are doing 
their utmost to limit their dollar expenditure, 
the influence of the American car in many 
Continental countries is still growing, in 
spite of the fact that the American car is 
so typically ““ American,” almost tailored to 
American conditions and not those of the 
particular export country. We do not 
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propose to deal fully with this point, however, 
at this stage. 


The overseas buyer will have plenty of 


opportunity to compare our models with 
American, French and Italian exhibits, 
because U.S.A. firms to whom the British 
show has been more or less a courtesy visit 
since the war will be competing in earnest 
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than British or Continental engines, fre- 
quently fitted with ordinary side valves, very 
silent, and give a satisfactory torque. As 
far as fuel consumption goes, they are much 
better than generally assumed, and the 
majority of American cars can easily do 25 
miles to the gallon. In spite of their massive 
appearance these cars are by no means very 





SPORTS CAR OF PRE-WAR DESIGN—M.G. 


now that their own markets show signs of 


drying up. They will have sixteen models 
on view—more than all the other foreign 
countries put together. France has eight 
and Italy three. 

What then are the characteristics of the 
American car? Their own outstanding 
feature is their almost uniform appearance 
which sometimes makes it difficult even for 
the expert to distinguish between the various 
makes. All of them seem to be alike in their 
roominess, their lavish equipment with low- 


heavy, their weight rarely exceeding 35 ewt. 
The gearbox is generally of the three-speed 
type, with steering wheel control, but, as a 
rule, fitted with some automatic or semi- 
automatic overdrive. The latter is extremely 
useful on these cars with their suitable 
power-to-weight ratios, particularly in coun- 
tries having long, straight and comparatively 
flat roads. It goes without saying that all 
American cars are fitted with independent 
front-wheel suspension, mainly of the wish- 
bone-coil spring type, and there is a definite 





SPORTS CAR OF POST-WAR_(DESIGN—JAGUAR 


swept bonnets, recessed headlamps and low- 
placed louvres for the air intake on top of a 
massive bumper with overriders. Much has 
been said and written in favour as well as 
against the American body style, but the 
fact that this styling has been adopted by 
all American firms seems to indicate that 
“ streamlining ” is not just a passing phase, 
but a very important matter to improve the 
drag coefficient of a fast-running car. The 
engines, as a rule six or eight cylinders in 
line of about 34 to 44 litres capacity, develop 
about 100 h.p. at a speed not exceeding 
3500 r.p.m. They are thermally less stressed 


tendency to replace the orthodox leaf spring 
of the rear axle by coil spring suspension. 
From this short description it would not 
seem that the American car embodies any 
startling technical innovation and, as a rule, 
it does not, apart from the fact that the 
automatic gearboxes of some types are most 
ingenious. Indeed, the secret of the highly 
developed American automobile industry is 
less to be found in ingenuity of design than 
in two other factors. One is the application 
of scientific methods for the improvement of 
design, for the standardisation of products 
and for the simplification of work, and the 
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second the intensive use of scientific research 
in industry. In the latter field particularly 
the co-operation between the ‘echnical 
laboratories of American universities and 
industry is so close that the results of 
successful ad hoc experiments can quickly 
be applied in practice. F 
(Z'o be continued) 





Science in Industry 


Ten years of development in industrial 
science is reviewed in the Departiment of 
Scientific and Industrial Research’s * Report 
for the Year 1947-48,” published to-day by 
H.M.S.O., price 2s. by post 2s. 2d. The report 
covers the change to war conditions and briefly 
outlines the researches undertaken by the 
D.S.1.R. during the war, including the British 
work on the atomic bomb. The decision to 
keep the D.S.I.R. stations and the Research 
Associations in being as teams is stated to have 
paid most handsomely after the war as well as 
being of value during the war itself. 

The origin and early history of the Research 
Association movement are briefly mentioned, 
as a preliminary to an account of searching 
examinations conducted by the Industria] 
Grants Committee in 1943 and again at later 
dates. The Committee was in no doubt at all 
that the general shape of the scheme was funda. 
mentally sound and had been proved so by 
experience, but recommended a number of 
ways in which it could be improved. Most of 
the recommendations have been announced and 
implemented—for example, the permanent 
collaboration between the State, represented 
by the D.S.I.R., and the Research Associations, 
and the making of capital grants for major 
expenses, such as buildings or unusually expen. 
sive equipment. There are, however, several 
points of principle which are firmly declared ; 
for instance, the high degree of autonomy 
essential to the success of a Research Associa- 
tion, the importance of contact between 
D.S.I.R. stations and Associations, the bridging 
of the gulf between development of a new tech- 
nique and its adoption in works practice, and 
the importance of leaders of the highest scien- 
tific ability being on the staff of the Research 
Associations. With regard to the latter the 
report says that freedom from routine duties, 
visits to centres of research, both at home and 
abroad, and freedom to choose their own line 
of investigation, should not be considered as 
taking them away from their work, but as proper 
contributions to the work of the Research 
Association. 

The position of Development Councils in 
industry is also mentioned and the report states 
that contributions made to a Research Associa- 
tion, either by a Development Council or as 
proceeds of an industrial levy, will be regarded 
as grant-earning industrial income. In several 
of the nationalised industries there are flourish- 
ing Research Associations. The Boards of the 
nationalised industries are invited to study with 
the D.S.I.R. and the Research Associations the 
best means of providing themselves with 
scientific services. 

The chief factors limiting the development 
of the Department’s plans, it is pointed out, 
have been shortage of staff and lack of suitable 
buildings. In consequence, the Department 
has not been able to work upon many projects 
which are worthy of attention. In general, 
these are investigations of longer range. It has 
had to be the policy of the Department to con- 
centrate its efforts on short-term investigations 
of obvious utility and on advisory work using 
its stock of knowledge at the expense of longer 
range and more fundamental researches. But, 
it is pointed out, it is from such fundamental 
researches that the day-to-day information 
will be drawn a few years hence. The major 

problem of policy is the balancing of the need 
for giving assistance on problems of immediate 
and pressing importance and the need for pro- 
viding the basis for more far-reaching advances 
in industrial technique and practice on which 
the continued prosperity of the country must 
ultimately_depend. 
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Education for Agricultural Engineering 


HE mechanisation of agriculture continues 
to be « matter not only of interest but of 


considerable importance to engineers. During 
the Jast ton years or s0 its progress has been 
speeded up, and it has become more evident 
than ever that the success of mechanised 
agriculture depends to a large extent upon 


improved training methods for tractor and 


placed machine tools and other equipment 
similar to that in use in the trade school, and 
also a cut-away demonstration engine mounted 
in a tractor. The visitors were thus enabled 
to see Ford students at work, as well as hear 
details of the methods of instruction. The trade 
school itself is a self-contained department, 
occupying 11,000 square feet of floor space 

















FACILITIES SCHOOL—HYDRAULIC LIFT DIVISION 


implement makers and users. The creation of 
educational schemes designed to assist agri- 
cultural engineering has been by no means an 
easy task in this country, although much useful 
work in this direction has been done by such 
bodies as the National Institute of Agricultural 
Engineering. The Institution of British Agri- 
cultural Engineers—a professional society, 
whose status is rapidly rising—is also perform- 
ing a notable service by encouraging the pro- 
vision of better facilities for training technicians 
and operatives in the agricultural industry. 

There are, however, several firms specialising 
in the production of tractors and implements 
which are alive to this need for education in 
the various aspects of agricultural engineering. 
Among them, the Ford Motor Company, Ltd., 
Dagenham, Essex, may be regarded as a pioneer, 
for as long ago as 1930 it established a trade 
school in Manchester, and a year later trans- 
ferred it to the site it now occupies in the 
company’s Dagenham works. Throughout 
the years, the work of the school has developed 
considerably, and a recent addition to the firm’s 
educational activities has been the establish- 
ment, in March last, of a new Facilities School, 
which is also situated at Dagenham. The 
work of these schools was the principal feature 
of a somewhat unusual and spectacular demon- 
8 ration which the Ford Motor Company, Ltd., 
staged last week at Cranham, Essex. In a 
large marquee, in one corner of a twenty-acre 
field, there was presented an exhibition depict- 
ing the work of the trade school and the facilities 
school, the arrangements now made for train- 
ing by “mobile schools,” methods of instruc- 
tion for tractor and implement dealers, and 
training schemes for equipment servicing and 
export packaging. Visitors to the demonstra- 
tion included British and overseas government 
officials, implement dealers and many agricul- 
tural and industrial experts from home and 
overseas. By means of a broadcast commentary 
—in which several of the students very 
creditably participated—they were given a 
useful insight into the painstaking way 
in which the Ford Company is tackling the 
problem of technical education. 

The exhibition was staged in a series of 
cubicles erected in the marquee, in which were 


at the Dagenham works, and including an 
engineering shop, class-rooms, dining-room, 
library and mechanics’ library. Approximately 
one hundred students are trained at a time 
and the staff of the school consists of the 
Principal, two class teachers, a shop foreman, 
and ten engineering instructors. The company 
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Entrants to the school are carefully selected 
and only local schoolboys between the ages of 
fifteen and fifteen years and eight months are 
permitted to compete in the entrance examina- 
tion. Boys remain in the trade school for four 
years, those in the junior half of the school 
spending two days a week in the class-rooms 
and three days in the machine shops. Most of 
the senior students spend one day in the Ford 
class-rooms and one day at the local technical 
college, where they study for the National 
Certificate, but some senior students, for whom 
the National Certificate is not considered a 
suitable course, spend one day a week in the 
class-rooms and four days at practical work. 
The students are paid on an hourly basis for 
all time spent in the school whether in class 
or shop. They begin at 1s. 3d. an hour, a sum 
which is increased each succeeding birthday 
to 2s. 5d. an hour at the age of nineteen. 
As last week’s exhibition revealed, the class- 
room curriculum at the Ford trade school 
closely resembles that of a junior technical 
institute and is designed to give each boy a 
sound basic training with emphasis on technical 
subjects. Throughout the four years, instruc- 
tion is continued in English, machine drawing, 
workshop theory and practice, mathematics 
and mechanics. Science is approached from 
the historical and cultural angles, whilst the 
study of geography is undertaken mainly from 
the commercial aspect. 

Towards the end of their second year students 
begin a one-year course in civics, and later, 
simple metallurgy and elementary electrical 
engineering are added, and by the aid of a 
well-equipped laboratory they are encouraged to 
appreciate the value and importance of experi- 
mental methods. Another valuable feature of 
the trade school’s curriculum is that frequent 
visits are arranged to other works and indus- 
tries, and with the co-operation of the local 
education authority, occasional week-end con- 
ferences for the students are organised. Here, 
again, the desirability of a liberal education 
is kept in mind, the lectures and discussions 
covering a wide variety of subjects, such as 
psychology, economics, history and agricul- 
ture. 

Since the inception of its trade school, the Ford 
Motor Company, Ltd., has found that by the 
time students have completed their four years’ 
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claims that the methods of the school are direct 
and practical, although this does not mean 
that its curriculum is devoted simply to the 
acquisition of knowledge of immediate prac- 
tical value or the development of skill in the 
shortest possible time. The aim of the school 
is rather more liberal and on that account a 
comprehensive technical training is combined 
with a continuation of general educational 
studies which all too frequently come to an 
end when a boy leaves school. 


training they usually have a good idea of the 
direction in which their interests lie. As far 
as possible they are then transferred to depart- 
ments of the factory where their capabilities 
may be best utilised. The most popular depart- 
ments, we were informed, are the drawing- 
office, inspection departments, laboratories, 
machine repair departments, and tool-room, 
but as we were also told last week, there are 
now many other sections of the company’s 
organisation in which old students are hold- 
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ing positions of considerable responsibility. 

But as we have already stated, the Ford 
Motor Company’s educational scheme is not 
restricted to its trade school. Mechanised 
farming, especially, requires that implements 
shall be efficiently maintained and serviced and 
parts of the exhibition at Cranham demon- 
strated very ably the work of the Ford ‘‘ Dealer 
Development School,” which has been organised 
to keep tractor and implement dealers abreast 
of all production developments, and which 
gives training to dealers’ spares managers and 
staffs. The Facilities School, which has been 
established at Dagenham, is not only available 
for initial training but also provides refresher 
courses for implement-dealers’ works managers 
and mechanics. The self-contained instruction 
rooms at the school house a complete range of 
components and assemblies, while an adjacent 
garage accommodates current vehicle and 
tractor models. These latter, of course, are 
used by instructors for such purposes as fault 
diagnosis, engine tune-up, maintenance opera- 
tions and minor and major repair sequences. 
There is also a cinema, provided with sound 
equipment, for showing educational films and 
film-strips. A typical course at present being 
operated at the Facilities School occupies 
three weeks and includes a study of the Fordson 
‘“* Major” engine and transmission, single and 
double-lever hydraulic lifts, and implements, 
the latter part of the course consisting chiefly 
of field work. To cover those parts of the 
country, however, which are not easily access- 
ible to Dagenham, the company has built and 
equipped three mobile schools, one of which 
has been specially designed for tractor and 
implement instruction. The equipment carried 
by these mobile schools can easily be set up 
in @ main dealer’s premises and the courses 
of instruction given are exactly the same as 
those available at the Dagenham school. 

The educational schemes described in the 
foregoing were the more prominent features 
of the Ford Motor Company’s exhibition at 
Cranham. As Lord Airedale, chairman of the 
company, said when opening the exhibition, 
they are schemes which are devoted to training 
the firm’s own employees to ensure a regular 
flow of engineers and executives, and which 
enable useful instruction to be given to trac- 
tor and implement dealers and their staffs in 
order that more efficient service may be avail- 
able to the farming community. But another 
educational scheme, now being set on foot by 
the company, is worthy of mention. In the 
field outside the exhibition marquee a series 
of demonstrations was given showing, under 
working conditions, many of the implements 
now being produced for use with the Fordson 
‘** Major” tractor. It is the company’s inten- 
tion to repeat these demonstrations in various 
parts of the country for the benefit of farm 
workers, not merely to show the tractors 
and implements supplied by the Ford organisa- 
tion and the various agricultural engineering 
concerns collaborating with it, but to indicate 
the most effective method of working them— 
a matter of the highest importance in mecha- 
nised farming. Among the many items thus 
shown were the recently-introduced Ford- 
Ransome mounted reversible ploughs, and two 
new implements about to go into production. 
They were a single-furrow deep digger plough 
and a root harvester, which can be adapted 
to deal with sugar beet. 


————_>——___—_ 


THE TECHNIQUES OF DistRIBUTION.—The Incor- 
porated Sales Managers’ Association announces that 
National Sales Executives (an American association) 
has accepted an invitation to hold, in London 
next February, a joint conference on the techniques 
of distribution. Sales managers in Britain believe 
that the attempt to double the sales of British goods 
in U.S.A. cannot succeed until many sections of 
industry here are prepared to relate their production 
planning to the requirements of doilar markets. It 
is hoped that this exchange of views on distribution 
practices will indicate a way into dollar markets 
and American techniques for organising mass dis- 
tribution to match large-scale, low-cost production. 
The conference will be an open one and all organisa- 
tions which are actively interested in the sale of 
British goods in dollar markets will be invited to 
co-operate. . 
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Bridge Construction for the North of 
Scotland Hydro-Electric Board 


Tue North of Scotland Hydro-Electric Board 


will shortly hand over to the County Councils 


concerned three new bridges which have been 
built in connection with 
the Tummel-Garry, 
Loch Sloy and Loch 
Fannich projects. 

In Perthshire, near 
Pitlochry, the Aldour 
Bridge has been built 
across the Tummel to 
replace the old Clunie 
Bridge, which will be 
submerged by the loch 
formed by the Pitlochry 


dam. This bridge is 
built im the modern 
style, similar to 


Waterloo Bridge, Lon- 
don. It is a three-span, 
reinforced concrete 
structure with an over- 
all length of 301ft 6in, 
the two end spans each 
being 77ft 6in long and 
the centre span 94ft 
long, including a freely 
supported centre sec- 
tion 50ft in length. 

In Dunbartonshire a 
bridge was needed to 
carry the trunk road 
from Balloch to Crian- 
larich over the tailrace 
channel of the Loch Sloy 
power station. The op- 
portunity was taken to 
improve the alignment 
of this trunk road, so 
that approach roads 
about 400 yards in 
length, constituting the 
first major realignment 
of the Loch Lomondside 
road, were constructed 
to give access to the 
new bridge. The bridge 
has two spans and is 
built of reinforced 
concrete. The parapet walls are of rubble mas- 
onry, from stone obtained from the Coitegrogain 
quarry, opened by the Board to supply the 
Sloy works. A facing with the same stone has 
been used on the side of the bridge facing Loch 
Lomond. On the power station side the face 
has been finished in concrete to match the lower 
parts of the power station structure. 

In Ross-shire a new bridge was required to 
carry the main road from Garve to Gairloch 





over the tailrace of the Grudie Brides power 


station of the Loch Fannich projec!. This 
bridge, too, is in the modern tradition 


vith one 


APPROACH TO ALDOUR BRIDGE 


low arch constructed in reinforced concrete. 
The parapets for this bridge are solid, as at 
Sloy, and are built in Tarradale stone. 

The engineers for the Aldour and Grudie 
bridges were Sir Alexander Gibb and Partner’, 
and for the bridge at Loch Sloy, James William- 
son and Partners. The architects for the Aldour 
and Sloy bridges were Messrs. Tarbolton and 
Ochterlony, Edinburgh, and for the Grudie 
Bridge the architect was Mr. Shearer. 





ALDOUR BRIDGE, PITLOCHRY 
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PARTY of about sixty British civil engi- 
| sou were recently given the opportunity 
of visiting Belgium to inspect various structures 
constructed in pre-stressed concrete, the tech- 
nique of which has been developed in Belgium 
chiefly by Professor Magnel. The tour was 
arranged by the Pre-Stressed Concrete Develop- 
ment Group of the Cement and Concrete Asso- 
ciation, 52, Grosvenor Gardens, 8.W.1, and took 
place between September 18th and 22nd. A 
number of sites were visited near Tournai, 
(jhent, Charleroi, Namur and Brussels. 












TTOURNAI 





On Monday, September 19th, the first struc- 
tures inspected by the group were at Tournai, 
where four cement silos constructed during the 
occupation at Dapsen’s works, and the medieval 
Pont-des-T'rous were seen. 

The four cement silos are each about 55ft 
high with an internal diameter of 25ft 5in, and 
a storage depth of 34ft. They were built from 
prefabricated blocks, each block being 4 fin 














thick and about 20in long by 18in deep, laid in 
courses with mortar joints. Each block was 
provided with a longitudinal groove running 
along its external surface, and horizontal pre- 
stressing wires were placed round the periphery 
of the silo, two in each groove. The joints in 
the pre-stressing wires were situated on four 
equally spaced vertical lines to reduce losses of 
pre-stress due to friction as much as possible, 
and were afterwards incorporated in four 
reinforced concrete pilasters built on the outside 
of the silo. 

Special sandwich plates were used to anchor 
the wires at the pilasters. No vertical pre-stress 
was required since the silos carry a reinforced 
concrete gantry which provides an adequate 
vertical force. This gantry spans a distance of 
about 60ft between the four pre-stressed silos 
and four older reinforced concrete silos, on 
four pre-stressed beams. These beams were 
each fabricated on the ground from pre-cast 
blocks, pre-stressed, and then hoisted into 
position. During 1944 the Canadian Royal 
Engineers utilised an existing stock of these pre- 
cast blocks to construct an emergency bridge 
carrying a pipe-line over a canal. 

The underpinning of the two towers of the 
medieval Pont des Trous was carried out in 
connection with a scheme for increasing the 
capacity of the canal which the bridge spans. 
Each tower weighs about 2800 tons and was 
lifted 8ft. Two tiers of beams, one 8in above 
the other, were constructed in the lower part 
of each tower, each tier comprising a series 
of beams placed at right angles. The beams 
could be built into the existing structure only 
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Pre-stressed Concrete Structures in 


Belgium 


No. I 


in portions, but by leaving holes in each portion 
as it was constructed for pre-stressing cables, 
it was possible to unite the portions into a single 
beam by pre-stressing. In the upper set of 
beams twenty-six jacks were embedded in the 
concrete, their rams projecting downwards 
and bearing on a steel plate on the lower tier 
of beams. Two motor-driven pumps with 
manometers and valves were installed in the 
tower, which was lifted 8in at atime by the jacks. 
After each lift concrete blocks were placed 
beside the jacks and the tower allowed to rest 
on them. The rams of the jacks were then 
released and raised, concrete blocks were placed 
beneath the steel plate and a fresh lifting 
operation started. 


Factory BUILDINGS 


Two textile factories, one at Roulers and the 
other near Ghent, were also seen on Monday, 
together with the road bridge at De Smet. 
The day was completed by a film show in Pro- 
fessor Magnel’s laboratory at Ghent. 


On the 


SCLAYN BRIDGE UNDER CONSTRUCTION 





following morning a building comprising part 
of a steelworks at Longtain was inspected. 

The textile factory at Roulers is a single- 
storey structure with main columns spaced at 
72ft by 40ft centres. The superstructure 
consists of singly supported main beams with 
secondary beams of 40ft span at 4ft 8in centres. 
The main beams were pre-stressed with straight 
and parabolic cables, and also contained longi- 
tudinal mild steel reinforcing bars as a precau- 
tion against overload. 

The second textile factory is also a single- 
storey structure, but is considerably larger, 
covering an area of 375,000 square feet. The 
columns are spaced at 70ft and 47ft centres, 
and the main and secondary roof beams were 
pre-cast immediately below their final positions 
in the structure. They were then pre-stressed 
and hoisted into position. One steel mould 
only was used for the 100 main beams required, 
and three steel moulds for the 600 secondary 
beams. Thus one main beam was cast every 
two days and one secondary beam was cast in 
each mould daily. 

The main beams each weigh about 40 tons 
and are supported on concrete brackets formed 
monolithically with the columns; they are 
5ft 9in deep and are provided with brackets 
to carry the secondary beams. The secondary 
beams are 3ft 3in deep with a web thickness of 
4in. They are positioned at 12ft centres and 
carry reinforced concrete tertiary beams, which 
are I-shaped and support a double insulated 
ceiling, thus facilitating the air-conditioning 
requirements of the factory. 

The building at Longtain was constructed 
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with main beams in _ pre-stressed concrete 
spanning 57ft 5in and 65ft Tin, over a 
length of 740ft. Each beam spanning the wider 
bay is reinforced by two cables formed of sixty- 
four wires of 0-2in diameter, and the shorter by 
one cable of forty-eight wires. In the former 
case one of the cables is parabolic. In order to 
ensure that the columns were centrally loaded 
the beams were constructed with a steel bearing 
plate positioned vertically just inside the end 
anchorages. This plate is lin thick, and pro- 
trudes slightly below the bottom of the beam 
to rest upon a horizontal steel plate embedded 
in the top of the column. 

The De Smet road bridge at Ghent consists 
of a number of singly supported beams spanning 
a distance of 94ft and pre-stressed together 
transversely. The structural depth in the 
centre of the span is 3ft 8in. The design was 
one of some difficulty, since the total depth 
allowed at the centre of the span was only 
3ft llin, and solutions in steel and reinforced 
concrete required a framed structure. Erection 
time was also reduced by the use of the pre- 
stressed design, the abutments being con- 
structed simultaneously with the prefabrication 
of the pre-stressed beams on the adjacent bank. 


Roap BRIDGE aT SCLAYN 


On the afternoon of Tuesday, the party 
visited the site of a two-span, continuous-beam 
bridge, which is in the course of construction 
over the River Meuse at Sclayn, between 






Andenne and Namur. The bridge was designed 
to replace a structure demolished during the 
war, and it was necessary to utilise the support 
provided by the existing central pier. 

The bridge carries a 7m (23ft) carriageway 
and two cantilevered footways, each 1-65m 
(5ft 5in) wide, and has two continuous spans, 
each 62:7m (206ft) long. There is also a 
third simply supported approach span of 16-0m 
(52ft 6in), consisting of seventeen pre-cast, 
pre-stressed beams. The cross section of the 
two main beams is of box form with three com- 
partments, as may be seen from the accompany- 
ing diagrams. The overall concrete depths at 
the abutments, midspan and the central support 
are 1-409m (4ft 7in), 1-936m (6ft 4in) and 
4-748m (l5ft Tin) respectively. The upper 
flange of the box girder has a constant depth of 
about 30cm (12in), and the lower flange varies 
from a thickness of 26cm (10}in) at the abut- 
ments to 12cm (4}in) at midspan and 100cm 
(3ft 34in) at the central supports. At each abut- 
ment there are solid end blocks 3-1m (LOft) 
wide and there is a diaphragm 40cm (15}in) 
thick above the central supports; there are 
two additional diaphragms, each 22cm (8#in) 
thick in each of the two spans. Each dia- 
phragm is provided with holes for the passage 
of the cables and for access. The vertical walls 
of the box girder are 22cm (8}in) thick. 

Pre-stressing was obtained from thirty-six 
cables, each containing forty-eight wires of 
7mm (0-276in) diameter. The wires were 
stressed to about 120,000 lb per square inch, 
thus giving 3} tons force in each wire, and a 
total pre-stressing force of 5655 tons. The loss 
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of pre-stress was estimated at 15 per cent. The 
cables run the entire length of the two con- 
tinuous spans, thus requiring anchorages only 
at the two ends 126-6m (415ft) apart. The 
elongation over this length was of the order of 
60cm (2ft), and in order to produce this large 
displacement it was necessary to stretch the 
wires from both ends simultaneously. The 
well-known Belgian sandwich plates were used 
for anchoring the cables, and the wires were 
stretched in pairs, with a jack of about 10 tons 
capacity at each end of the bridge. The 
operators of the two jacks communicated by 
telephone, the selection of each pair of wires 
being rendered simple by the rectangular 
manner in which the wires of the cables are 
fixed in the sandwich plates. The cables are 
not quite straight, but the bend produced at 
the centre is very small. 

After pre-stressing has been completed, each 
cable is shuttered and encased in grout to 
protect it from subsequent corrosion. In the 
case of the bridge at Sclayn, however, it was 
decided to incorporate test cables in the con- 
struction. These cables will not be grouted, 
and measurements of the stress in their wires 
will be made from time to time. The position 
of these cables may be seen from the diagrams. 

The seventeen pre-fabricated beams, com- 
prising the simply supported side span, each 
contain two cables of twenty-four wires of 
7mm diameter, and after placing in position will 
be stressed together transversely by six cables, 
each consisting of eight wires of 7mm diameter. 

The two main spans of the bridge were built 
on a centering made of tubular steel scaffolding 
bearing on wooden piles. The lower flanges and 
part of the side walls were first cast. Then the 
cables were laid in position and the remainder 
of the concreting was completed, subsidiary 
mild steel reinforcement being incorporated in 
all the various elements. Pre-stressing was 
begun immediately afterwards. The centering 
may be seen in the accompanying illustration, 
which also shows the clear span supported on 
rolled steel joists, which was left for navigation. 
During the concreting operations, the deflection 
of these joists produced cracks in the top con- 
crete over the central support, but when the 
pre-stress was applied the cracks closed up and 
disappeared. 

The design of the bridge was based on the 
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Letters to the Editor 
(We do not hold rp len? the opinions Py 


THE PLACE OF IMAGINATION IN 
SCIENCE 


Smr,—The leading article in your issue of 
September 16th would have been mor incisive 
if it had mentioned a few concrete exampleg 
of the beneficial application of the im; sinative 
faculty in the development of scientifi theory 
and engineering practice. Without such men. 
tion I, at least, among your readers, must 
remain somewhat sceptical about y: 
tention. 

My experience as a_ practical engineer 
teaches me that while the unimaginative man 
is apt to be inert to anything for which he 
cannot find a precedent, he who is highly 
imaginative is liable to be an equal menace to 
sound progress. 

In the less restricted field of scientific 
advancement in general there are a!nundant 
instances which illustrate the hampering effect 
which the play of unrestrained imagination 
has exercised. Phlogiston and caloric were 
the products of pure imagination, but they 
became articles of scientific faith and for many 
years blinded many eminent men—including 
James Watt—to the truth regarding combu. 
tion and the nature of heat. Newton’s imagina- 
tion led him to believe that the pressure exerted 
by a gas was caused by the existence of repul- 
sions between its atoms. Obsessed with that 
idea he made no progress in understanding the 
subject. Two centuries elapsed before Clark 
Maxwell, rigorously excluding all preconceived 
imaginative suggestions and relying solely on 
the theory of pure chance, established the 
dynamical theory of gases. 

Even Faraday, the self-avowed opponent 
of the exercise of the imagination in scientific 
matters, succumbed—aunconsciously perhaps— 
to its temptations. Witness his conception 
of what he called the ‘ electro-tonia ”’ state of 
matter and the delay which occurred in his 
discovery of electro-magnetic induction be- 
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buted load of 400kg per square metre (270 Ib 
per square foot), with permissible stresses of 
150kg per square centimetre (21301lb per 
square inch) compression for concrete and 
54 tons per square inch tension for the steel. 
The design problem for this type of structure 
is complicated by the fact that the pre-stress 
itself sets up external reactions and hence 
external bending. The magnitude of this 
effect cannot be calculated until the line of the 
cable and the tension to which it is subjected 
have also been determined. The problem can 
be readily solved, but for beams of variable 
moment of inertia the method of solution used 
so far is one of trial and error. However, for 
beams of uniform cross section covering three 
equal spans a direct solution can be obtained. 

The design of the bridge at Sclayn was pre- 
ceded by experimental work in Professor 
Magnel’s laboratory on a pre-stressed con- 
tinuous beam. This beam consisted of three 
equal spans, each of 6-67m (22ft) and was pre- 
stressed with one cable containing thirty-two 
5mm diameter wires. Examination is said to 
have shown that the beam behaved according to 
theory, more satisfactorily, in fact, than a 
similar beam in ordinary reinforced concrete 
would have done. 

The design of the bridge at Sclayn was sub- 
mitted to tender in competition with designs 
in steel and reinforced concrete. These latter 
designs were submitted as bowstring girder 
bridges which, it is said, in addition to providing 
a less pleasing elevation, were more expensive 
than the pre-stressed bridge, by about 20 per 
cent in the case of the steel and about 10 per 
cent in the case of reinforced concrete. Sclayn 
bridge was designed by Professor Magnel and 
the construction, is being carried out by 
Entreprises Blaton-Aubert, Brussels. 


(To be continued) 


electricity and magnetism, a relationship which 
for a long time blinded him to the essential 
factor of motion. 

But of all the warnings which the history 
of science provides against the too free inter- 
vention of imagination, none is stronger or 
more enduring than that presented by the 
conception of the “ether.” From Newton’s 
time to this very day the idea of this mysterious, 
all-pervading fluid has exercised its hold over 
men’s minds. Even when the _ ether-drift 
experiments failed emphatically to prove the 
existence of the ether many people refused 
to abandon their belief in its reality. Einstein's 
theory of relativity—a theory which is itself 
a supreme example of the results obtained by 
the exclusion of pure imagination from scienti- 
fic studies—provided a way out of the diffi- 
culty. But how many even to this day 
have shaken themselves entirely free from the 
thraldom of the ether? Have you done s0 
yet or have any of your readers while sitting 
beside their wireless sets? Have I? 

And yet we know, all of us, that the whole 
of modern nuclear physics is founded on a 
fundamental disbelief in the existence of the 
ether. The atom bomb would never have 
become a reality if Newton had been right and 
Einstein wrong. 

Perhaps, after all, this last remark is more 
in favour of encouraging the play of the imagi- 
nation in scientific matters than against it. 
It may be more pleasant and less hurtful to 
allow ourselves to be led away by our imagina- 
tions than to face up to stark reality. 

7. W. C. 

Oxshott, Surrey, 
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Metallurgical Topics 


The Ferrous Metal Industry in 
Germany, 1939 to 1945 


Tue B.1.0.8. Overall Reports on various fields 
of German wartime activity are said, among 
their other objectives, to attempt to answer 
the question i What can Britain Learn from 
Germany ?”” It is of interest to examine the 
recently published Overall Report No. 15 on 
the Ferrous Metal Industry in Germany during 
the period 1939 to 1945, by G. Patchin and E. 
Brewin,* with the object of discovering an 
answer to this question, not in detail which may 
be left to the expert metallurgist in each par- 
ticular field, but in a general way as appropriate 
to a user of metals. 

The first thing that strikes the general reader 
is the fact that the greater part of the metal- 
lurgical research and development work in 
the ferrous industries in Germany during the 
war years was directed to the conservation of 
strategic materials and the economic utilisation 
of all the resources of the industry. The same 
principles governed the efforts of British 
industry, but the circumstances were not the 
same and the lines of development were there- 
fore inevitably very different. These differences 
are exemplified in methods of steel production, 
in the steels used and in their mechanical and 
heat treatment. 

STEELMAKING 

The three main steelmaking processes in 
Germany are the basic Bessemer, the basic 
open-hearth and the electric furnace processes, 
by far the highest tonnage being produced by 
the basic Bessemer (Thomas) process. The 
greatly increased demand for special carbon 
and alloy steels revealed a shortage of open- 
hearth and electric furnace capacity which 
was met by the development of duplex pro- 
cesses, by the increased use of blown metal in 
open-hearth and electric furnaces, and by the 
practice of mixing steels. In making a 
chromium-manganese steel, for example, a 
charge of chromium steel scrap would be melted 
in a 60-ton electric furnace, and the chromium 
and manganese content adjusted by additions 
of low-cost ferro-chrome and spiegel. Simul- 
taneously, in an open-hearth furnace of, say, 
180-ton capacity, a straight carbon steel heat 
would be made of very low sulphur and phos- 
phorus content (sulphur under 0-02 per cent, 
phosphorus under 0-01 per cent) by double 
slagging if necessary. The two heats thus 
produced would then be mixed in the ladles 
in varying proportions according to the quality 
required. Steel for certain armour-piercing 
shell was made from a mixture of one part of 
electric steel and two parts of soft-blown 
Thomas steel. When large tonnages of alloy 
steel were in demand, the electric furnace 
charge might consist of 60 to 100 per cent cof 
soft-blown Thomas steel. As in this country 
increased use was made of basic open-hearth 
furnaces for the production of high-quality 
carbon and alloy steels. There were outstand- 
ing improvements in basic Bessemer steels, 
the pre-war quality of which was in many cases 
none too high, to enable it to be used for shell 
and similar material, and to reduce its tendency 
to strain-age-hardening and embrittlement. 
Parallel developments in the production of low- 
nitrogen, low-phosphorus basic Bessemer steels 
were taking place in this country. Utilisation 
of oxygenated blast and attempts at the con- 
tinuous casting of steel ingots were at only an 
experimental stage. 


ForGincs 


With minor exceptions forging procedure 
seems to have been normal. It was claimed 
that twisting, combined with direct forging, 
gave improved results. This was carried out 
on crankshafts and also on small gun barrels. 
It was found that transverse properties were 
improved if the barrel had been twisted when 
hot. Forgings of alloy steels were always given 
& precautionary treatment against the ten- 





‘ “ Published by H.M. Stationery Office, price 4s. 6d. 
et. 


dency to hairline crack formation. Stress 
was laid on melting procedure; every effort 
was made to eliminate hydrogen in the manu- 
facture of the steel by reducing the time spent 
under deoxidising conditions, heating all ferro- 
alloys (especially ferro-silicon) before addition, 
and keeping out all moisture by adequate 
drying of all material charged, especially burnt 
lime. These precautions were well understood 
in this country, though perhaps not invariably 
observed. 


STEEL CASTINGS 


The steel foundries played an important 
part in the war effort, undertaking the manu- 
facture of many items which would not 
normally be made in the foundry, as they were 
more economically suited to forging practice ; 
but the deciding factor appeared to be limitation 
of forging equipment. Lack of sufficient forging 
capacity probably also accounts for the con- 
siderable use made of centrifugally cast gun 
tubes. These are said to have been made from 
chromium-vanadium steel containing carbon 
0-44 to 0-52, chromium 1:3 to 1-5, vanadium 
0-10 to 0-15 per cent. They were subjected to 
a diffusion anneal at 1000 deg. to 1100 deg. Cent. 
for six to eighteen hours, according to wall 
thickness, normalised and softened for rough 
machining. The final treatment consisted of 
heating to 900 deg. Cent., cooling to 860 deg. 
in the furnace, quenching in oil to 150 deg. 
tempering at 610 deg. to 640 deg., and quench- 
ing in water to obviate temper-brittleness. 
Centrifugally cast tubes had properties equal 
to those of forged tubes. The centrifugal cast- 
ing of steel was said to minimise the danger 
of hair-line cracking, as degasification can occur 
through the axial hollow space. It is an 
economic process with many applications, 
including the casting of bi-metal cylinders, 
and it deserves—and, indeed, is receiving— 
increased attention in this country. 


STEELS 


Very considerable economy of alloy elements 
was made in all engineering constructional steels. 
From the first, the outstandingly scarce alloy 
element was nickel. Chromium-molybdenum 
and chromium-molybdenum-vanadium steels 
were, therefore, used in place of nickel-chromium 
and nickel-chromium-molybdenum steels. Next, 
as the molybdenum supply became more diffi- 
cult, these steels were largely replaced by 
chromium-vanadium and manganese-vanadium 
steels. Then chromium became scarce and 
manganese steels were put to greater use, some- 
times with a higher silicon content and some- 
times with manganese up to 2-4 per cent to 
replace chromium. These substitutes repre- 
sented a policy not of choice but of necessity, 
which would have been gladly reversed if 
nickel and molybdenum had been available. 
The lack of molybdenum had a serious effect 
on the characteristics of the constructional 
steels available. The molybdenum-free 
chromium and manganese steels, with perhaps 
a little vanadium, were inferior to steels con- 
taining molybdenum in hardenability, and, 
being subject to temper-brittleness, they had 
to be quenched from the tempering tempera- 
ture. Nickel and molybdenum were strictly 
reserved for special purposes. In plant for the 
synthetic oil industry high-grade chromium- 
molybdenum steels were still used, but molyb- 
denum was not in such demand for high-speed 
tool steels as it became even more scarce than 
tungsten. Tungsten was also favoured as an 
alloying element for hot-work die steels. High- 
grade transformer steels, permanent magnets 
and high-permeability alloys were produced ; 
but gas turbine steels and alloys were outclassed 
by those available in Great Britain. 

For major gun forgings, the standard nickel- 
chromium-molybdenum steel continued to be 
used throughout ; but towards the end of the 
war gun tubes, 2lem and under (except the 
17cm barrel), contained only about 1 per cent 
of nickel and no molybdenum. Gun tubes, 
10-5cem and under (except the 8-8cm anti-tank 
gun), contained neither nickel nor molybdenum. 


This degradation of gun steels led to the adop- 
tion of some curious expedients, since the 
method of up-grading the strength of a low- 
alloy steel gun tube by autofrettage had not 
been developed beyond the experimental 
stage. One was the reintroduction of a modified 
method of wire winding. Steel strip, electrically 
heated to a temperature of about 1000 deg. 
Cent. was wound hot on to the tube, and cooled 
by water as soon as it was wound. This har- 
dened the wire and was said at the same time to 
produce a tension which causes the inner layers 
of the bore of the tube to be in compression. 
It would seem that stresses produced in this 
way would be of very uncertain magnitude. 
Another expedient was the production of gun 
tubes in two or more sections, each made from 
a centrifugal casting, and only the breech-end 
portion of the inner tube being made from the 
more highly alloyed steel. Water quenching 
of the low-alloy gun steels does not seem to have 
been attempted. 

Laminated and hot-coiled springs were 
usually made from silico-manganese steel, cold- 
coiled springs from plain carbon steel, either 
patented hard-drawn wire or oil-hardened and 
tempered wire. Torsion bar suspension found 
wide use in Germany, both in large armoured 
fighting vehicles and in civilian cars. Great 
attention was given to this product. The 
material was usually chromium-vanadium steel, 
but even more important was the production 
technique, which included (i) the oscillating 
centreless grinding of the torsional length of 
the bar after heat-treatment, and (ii) roller 
peening as a method of inducing surface com- 
pressional stresses. 


CoNcLUDING REMARKS 


The foregoing account of the contents of the 
report is almost wholly confined to materials. 
The work done and experience gained will, 
almost certainly, influence future applications 
of low-alloy and economy steels, but there are 
very few among the wartime expedients which 
it would be desirable to standardise in more 
normal circumstances and under peacetime 
conditions. There is also in the report a large 
amount of information about blast-furnace and 
steelworks plant and practice, welding equip- 
ment and technique, protective coatings, 
routine testing and research. An important 
feature only occasionally referred to is design. 
It must be borne in mind that the use of lower- 
grade materials was often made possible by 
strict attention to the details of design, even 
such features as the provision of smooth, 
polished surfaces on fillets of generous radii. 

The 270 pages of this excellent survey con- 
stitute a very complete guide to the information 
now available in this country on German war- 
time activity in the iron and steel industry. 


Dynamic Yield Strength 


A Group of papers was published last year 
on “The Use of Flat-Ended Projectiles for 
Determining Dynamic Yield Stress,” describing 
results of experiments instituted by Sir. G. I. 
Taylor, with the object of investigating the 
effect of high rates of strain on the resistance of 
materials to plastic deformation’. Results 
obtained by another method, also suggested 
by Sir Geoffrey Taylor and referred to by him 
in the James Forrest Lecture of the Institution 
of Civil Engineers, 1946, are now more fully 
described in a paper on the ‘‘ Determination of 
Static and Dynamic Yield Stress Using a Steel 
Ball,”’ by R. M. Davies.? 

The yield strength of the material of a thick 
plate may be estimated statically by pressing, 
and dynamically by dropping, a hard steel 
ball on to the plane surface of the ground and 
polished plate. The first appearance of an 
impression on the polished surface can be 
detected optically by an interference method 
or @ reflection method. In the statical experi- 
ments the least force required to produce a 
permanent indentation when applied to a hard 
steel ball in contact with the plate was deter- 
mined. The dynamical experiments consisted 
in finding the least normal velocity of impact 
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which similarly gave a permanent indentation. 
The paper describes how the maximum normal 
pressure in the area of contact and hence the 
appropriate yield stress, can be calculated 
from the experimental data, by the use of the 
Guest-Mohr principal-stress difference or the 
von Mises shear strain energy hypothesis as 
the criterion of failure, combined with an 
analysis of the stresses in the plate. In the 
static tests the test piece was supported on 
rubber on a firm foundation and the ball, 
resting on the surface of the plate, was loaded 
through a stirrup by dead weights. In the 
dynamic tests the specimen of plate was held 
vertically and the ball, supported by a thread 
to form a pendulum, was allowed to fall against 
the surface. In this way the ball could be 
caught on rebound before it made a second 
impact. Both ball and plate were degreased 
by washing in carbon tetrachloride before each 
test. 

Tests were made on a specimen of mild steel, 
two specimens of homogeneous armour plate 
and on a very hard nickel-chromium steel of 
the type used for roller bearings. Results are 
given in Tables I and II. 


Taste I.—Static and Dynamic Ball-Tests on Armour 
Steel, TN 





| 
Ball diameter (inch)... .../ 





Static 





Smallest load giving a per-; 
manent impression, kg ...| 
Largest load “eee no| 
impression, kg ads a 
Mean. Pmin(kg) ... -..| 
Maximum normal pressure} 
on area of contact when| 
load is Pmin (=pPmin) 
Yield stress (=0-63pmin),| 
tons persquareinch —...| 





Dynamic 





Least height giving a per-| 
manent impression,cm | 
Greatest height producing) 
no impression, cm ... so] 
Mean. Amin(em) ... ...| 
Maximum normal pressure! 
on area of contact when 
height ishmin(=pmin) — | 
Yield stress (=0-63pmin),| 
tons persquareinch  ... 


135-5 129- 
85-5 81- 








Ratio dynamic /static yield) 


stress 1-16 





1-01 | 1-03 
\ 





Taste Il.—Ratio of Dynamic to Static Yield Stress for 
Different Steels 





| 

| Mild | Homogeneous | Ni-Cr 

| steel | armour Roller 

| bearing 
steel 





WTM | WTN 


Brinell hardness 
number... ...| 125 
Vickers Diamond) 
H =e 


351 321 


| 
| 
| 


| 

| — | 341 314 771 

Static yield stress, 

tons /square | 
inch : 

By testing | 

| 74(b) 


Dynamic yield 
stress, tons/ 
square inch : 

By ball 
method 
(average) 

Ratio dynamic/ 
static yield 
stress x 


82-7 





2-04 1-18 1-06 | 











(a) Compression. (b) Tension. 


It may be noted that there is some incon- 
sistency between the recorded Brinell and 
Vickers hardness numbers for the specimen 
of armour. The V.D.H. numbers given are 
equivalent to 325 and 306 Brinell, compared 
with recorded Brinell numbers of 351 and 
321, showing that the outer layers of the plates 
were softer than the interior since the Vickers 
diamond tests a smaller depth of metal than 
the Brinell ball. On the other hand, the static 
yields by the ball method, which tests only a 
minute depth below the surface, were higher 
than those obtained by ordinary tests. A 
possible explanation in the case of armour 
would be a decarburised surface layer with a 
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hardened skin due to grinding. This, however, 
would not account for the fact that the static 
yield strength of the mild steel, determined by 
the ball method, was exceptionally high and 
almost equal to the ultimate tensile strength 
(not more than 30 tons per square inch) to be 
expected from the Brinell hardness of 125. 
These discrepancies are attributed by Mr. 
Davies to three possible causes, the inaccuracy 
of the criteria of plastic flow, the difference in 
work-hardening in the two types of measure- 
ment and changes in the surface due to polish- 
ing. He points out that these factors are 
without effect on the ratio of dynamic to static 
yield strength as determined by the ball method, 
since the stress distribution in the static and 
dynamic experiments are identical. 

The results are in general agreement with, 
but lower than, those obtained by the pro- 
jectile method, in which, it may be recalled, 
the ratio varied from 2-61 for mild steel with 
a yield strength of 18 tons per square inch, to 
1-11 for nickel-chromium steel of yield strength 
120 tons per square inch!. It would appear 
that only in steels of low tensile strength is it 
justifiable to reckon on a substantial increase 
in yield strength under impact loading. In 
high-tensile steels the increase in yield stress 
due to impact loading is very much less, and 
may best be regarded as providing an additional 
small but positive factor of safety. 

1 “ Proceedings,” Royal Society, September 2, 1948, 
Vol. 194, page 289; THe ENGINEER, November 26, 
1948, pages 544-545, 

* “ Proceedings,” Royal Society, June 22, 1949, Vol. 
197, page 416. 


Temper-Brittleness of Low-Alloy Steels 


Tzsts have been made at the Battelle Memo- 
rial Institute to investigate in a systematic, 
manner the influence of small additions of 
alloy elements, singly or in certain combina- 
tions, on the temper-brittleness of steel having 
a basis analysis of carbon 0-25, manganese 
0-20, silicon 0-20, phosphorus 0-02, and sul- 
phur 0-02 per cent. The object was to remedy 
the lack of reliable data on the influence of 
individual elements on susceptibility to temper- 
brittleness. 

Twenty experimental steels were made in an 
induction furnace and cast into 50 lb ingots. 
These were rolled to plate 4in wide by about 
4in thick. Charpy impact test pieces were 
cut longitudinally from the plate, ground to 
4in square, and notched with a V-notch in 
the direction of the thickness of the plate. 
Determinations of susceptibility to temper- 
brittleness were made by comparing the notched 
bar impact values of the steels at 23-8 deg. 
Cent. (75 deg. Fah.) and at —40 deg. Cent. 
of specimens hardened by quenching from 
885 deg. Cent. (or in some instances 1038 
deg. Cent.), tempering at 650 deg. Cent., and 
cooling (a) in water, or (b) in the furnace at a 
rate, between 593 deg. and 370 deg., of 30 
deg. Fah. per hour, or about } deg. Cent. per 
minute. 

The usual methods of expressing suscept- 
ibility were replaced by an assessment on the 
basis of the actual difference in the impact 
values in ft-lb at —40 deg. Cent. between the 
quickly and the slowly cooled specimens. 

No embrittlement was apparent for nickel 
additions of 3 and 5 per cent to the basis com- 
position. A combination of 1-5 per cent 
chromium or 0-1 per cent vanadium or 0-1 
per cent titanium with 2 per cent nickel 
caused a slight tendency to embrittlement. 
In the light of previous investigations the effect 
of 1-5 per cent chromium is unexpectedly 
small. A manganese content of 1-5 or 1 per 
cent manganese with 0-75 per cent chromium 
caused extreme embrittlement, shown by a 
fall of impact value, due to slow cooling, of 
90ft-lb at —40 deg. Cent. This was reduced 
to nil by the addition of 0-5 per cent molyb- 
denum. Judging from recorded results, the 
influence of molybdenum is complex. A small 
amount, e.g., 0-2 per cent, has a beneficial 
result in reducing the embrittlement of sus- 
ceptible steels. Kishkin® reported that addi- 
tions which were effective in steels quenched 
from 920 deg. Cent. were ineffective or even 
increased the embrittlement if the steel were 
quenched from 1300 deg. Cent., the difference 
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being attributed to the greater Solubility of 
molybdenum carbide at the higher tompery 
ture. Pellini and Queneau? found tha; tem . 
brittleness was developed in high-molyibdenum 
steels by long holding at temperaturos, which 
might be as high as 650 deg. Cent. Maumee 
Wilms and Kiessler* supported tho general 
conclusion that molybdenum decreased temper. 
brittleness and could even prevent. it alto. 
gether, but they found that there was a certain 
molybdenum content that produced the opti 
mum effect. In the present paper, by Herres 
and Elsea' there are not enough res lt on 
molybdenum-bearing steels to lead to any 
definite conclusion on the matter. ’ 

There is rather more evidence about the 
effect of phosphorus. Increasing the pho sphorus 
content of the 3 per cent nickel steel to 0.] 
per cent produced susceptibility to embrittle. 
ment, thus confirming an effect which was 
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Fics. 1 AND 2—Effect of Phosphorus on the Impact 
Values of Steels Quenched in Brine from 885 deg. Cent., 
then tempered for two hours at 650 deg. Cent, and cooled 
(a) by quenching in water, or (b) in the furnace at about 
+ deg. per minute 


exhibited in rather more detail by the series 
of six nickel steels containing from 0-018 to 
0-152 per cent phosphorus, investigated by 
Andrew and Green® in 1920, and by several 
series of steels studied by Bennek® in 1935. 

Nothing novel has come out of this examina- 
tion of twenty experimental steels, produced 
mostly by the addition of one amount only 
of the element whose influence was to be 
studied. A single composition cannot reveal 
as much as a series. The impression is gained 
that if this work was worth doing it was worth 
doing more thoroughly on @ more extensive 
range of compositions. The effect of phos- 
phorus was examined in rather more detail, 
and the results lead to the interesting con- 
clusion that a reduction in phosphorus content 
of the susceptible manganese and chromium- 
manganese steels from 0-02 to 0-005 per cent 
greatly decreased susceptibility. Impact value/ 
temperature curves shown in Figs. 1 and 2 
indicate the considerable influence of this 
change in phosphorus content. This is in line 
with what was already well-known in relation 
to other susceptible alloy steels. Phosphorus 
has a solubility in iron of about 1 per cent and 
iron phosphide is therefore not expected to be 
a direct cause of temper brittleness, but the 
authors, in the absence of further data, wisely 
decline to comment on the mechanism of its 
influence. 
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South African Engineering 
Notes 
(From our South African Correapondent) 


Progress of Standardisation in South Africa 


In the third annual report of the §.A. 
standards Council, it is reported that the 
Council has pursued with considerable success 
its policy of securing and maintaining the fullest 
vossible liaison with all organisations interested 
in or affected by standardisation, both at home 
and overseas. In many instances, not only 
liaison, but very close co-operation was secured, 
particularly with South African organisations 
such as those representing industry and com- 
merce, Which are directly affected by the issue 
or promulgation of standards. Special mention 
js made of arrangements completed during the 
year to secure the co-operation of organised 
industry and commerce, which are now in 
direct touch with the Council through two 
special liaison committees, namely, the 
Standards Industrial Liaison Committee 
appointed by the South African Federated 
Chamber of Industries (S.A.F.C.1.) jointly with 
the Steel and Engineering Industries Federation 
of South Africa (S.E.1.F.S.A.), and the Cham- 
bers of Commerce Standards Liaison Com- 
mittee, appointed by the Association of 
Chambers of Commerce of South Africa. 

On the question of liaison special reference 
is made in the report to the Council for Scientific 
and Industrial Research (C.8.I.R.). Every 
effort is made to ensure that there is no unneces- 
sary duplication of equipment as between the 
two bodies. In particular, a special liaison 
committee, representing both organisations, 
meets regularly to discuss the work being under- 
taken in the various laboratories, and future 
staff and apparatus requirements. The 
Standards Bureau, as the instrument of the 
Standards Council, undertakes no research 
work as such, but confines itself to standardisa- 
tion matters. In cases in which it has been 
found that research has been necessary to 
prepare a standard or has appeared desirable as 
a result of laboratory investigations at the 
Bureau, the matter has been referred to the 
C.S.1.R. for further attention. 

The Council, as representative of the Union’s 
national standards organisations, is a member 
of the International Organisation for Standard- 
isation (I.S.0.), Geneva, Switzerland; the 
International Electrochemical Commission 
(L.E.C.), Geneva, Switzerland, and the Inter- 
national Federation of Documentation (F.I.D.), 
The Hague, the Netherlands. 

The Council considers membership of these 
organisations to be of the utmost value, since 
through them the Union is kept fully informed 
of the latest developments in the field of inter- 
national standardisation. Numerous technical 
documents containing information of great 
value and assistance in the preparation of 
South African standards are received from these 
organisations. Every such document is imme- 
diately allocated by the Standards Joint Com- 
mittee to a suitable person or group of persons 
for study, such as committees of the Council 
or of the South African Standards Institution, 
while in special cases they are sent to organisa- 
tions such as the South African Railways 
Administration or the South African Iron and 
Steel Corporation (1.8.C.O.R.). 

In its early days, one of the Council’s greatest 
problems was that of obtaining satisfactory 
Afrikaans translations of its technical docu- 
ments, such as specifications and codes of 
practice. To assist the Council, Die Fakultect 
vir Natuurwetenskep en Tegniek van die Suid- 
Afrikaanse Akademie vir Wetenskap en Kuns 
established a bureau to translate such docu- 
ments and to edit translations prepared by 
members of the Bureau’s staff. This Bureau 
has functioned with success and, in the light 
of two years’ experience, the procedure to be 
adopted was finally agreed at a conference on 
September 6, 1948, between representatives 
of the Akademie and of the Bureau, in the 
following terms :— 

(a) When a document is forwarded to the 
Akademie for translation, the name of the 
compiler of the English document will be 
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supplied, so that the Akademie’s translator 
may consult him in regard to the exact meaning 
of the technical terms which may be employed 
in special senses in the document. 

(6) When the translation has been prepared 
and submitted to the Bureau, the latter will 
similarly be furnished with the name of the 
Akademie’s translator, to enable the compiler 
to discuss a particular translation matter with 
the translator. 

(c) In the event of disagreement between 
compiler and translator regarding the transla- 
tion of a particular technical term, the matter 
will be referred to an expert committee 
appointed specially for the purpose by the 
Akademie. 

(d) In nominating representatives to serve 
on any particular technical committee of the 
Council, the Akademie will as far as possible 
nominate persons who will in due course be 
available to undertake the translation of the 
standard which that committee is preparing. 

(e) The Bureau of Standards will collate the 
translations of technical terms which have been 
evolved and which represent a definite addition 
to the language, for the future use of the 
Akademie. 

As more and more of its specifications are 
completed and published, the Council con- 
fidently expects that a large number of manu- 
facturers will start to use its standardisation 
marks, and has appointed a Permit Committee 
to examine applications from manufacturers 
for permits to use the standardisation marks, 
and, where necessary, to inspect their factories 
and premises. 


ComPpuLsoRy STANDARDISATION 


Frequently a technical committee preparing 
@ particular specification has asked that 
it be declared compulsory. The Council, 
however, has seen no immediate reason to 
depart from its previously declared policy of 
recommending such a step to the Minister of 
Economic Affairs only in very exceptional 
circumstances, such as on the grounds of public 
health or safety. A further reason for recom- 
mending that a specification be declared com- 
pulsory emerged during 1948, namely, where 
the export of an inferior product would have a 
detrimental effect on South Africa’s reputation. 
The Council feels that, where an efficient manu- 
facturer has spent years establishing a sound 
overseas reputation, some precautions should 
be taken to prevent an unscrupulous producer, 
seeking quick profits by exporting grossly 
inferior goods, from robbing the reputable 
manufacturer of his reputation and from 
damaging the good name of South Africa. 
Not only does the reputable exporter suffer, 
but the bad name gained by one particular 
inferior product is liable to be transferred to 
totally different classes of goods, which are 
shunned by the consumer merely because they 
come from the same country as the inferior 
article. 


Koedoespoort Railway Workshops 


To provide adequate workshop facili- 
ties to enable the Railway Administration to 
cope with all its rolling stock repairs, extensive 
operations are going on at Koedoespoort, near 
Pretoria, where within the next few years the 
railways will have the biggest mechanical 
workshops in the country. A stretch of land, 
1000 acres in extent, has been made available 
for the purpose, and the workshops alone will 
occupy 300 acres. The estimated cost of the 
Koedoespoort workshops is £5,500,000, but 
that figure does not include the cost of the 
machinery and equipment, for which at least 
£1,250,000 will be required. When the work- 
shops are completed, employment will be pro- 
vided for 5000 Europeans and 500 non- 
Europeans. Nineteen miles of track and 3 
miles of road will be laid in the workshop area. 
The Koedoespoort scheme is part of an overall 
plan recommended to the Railway Administra- 
tion by a special committee in 1941. The com- 
mittee investigated the whole question of rolling 
stock repairs and suggested Koedoespoort 
to replace Pretoria, Rossburgh to replace 
Durban’s mechanical workshops, Cambridge to 
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replace East London’s, entirely new shops at 
Uitenhage near the existing workshops, recon- 
struction of workshops at Germiston, Salt 
River and Pietermaritzburg, and rebuilding 
those at Bloemfontein. As it was impossible 
to cope with such a comprehensive scheme in 
its entirety, a priority rating was determined, 
and Koedoespoort was placed first on the list. 
On this site, more than 1,000,000 cubic yards of 
soil have already been excavated to level the 
workshop area and workmen are now engaged 
on the drainage system. The subsidiary drains 
alone cover @ distance of 5 miles, while the 
main outfall drain, which will lead accumulated 
water from the area, will be a mile long. So 
far as the actual workshop facilities are con- 
cerned, the locomotive section will be tackled 
first, the machine shop block taking preference. 
This part of the work, which should be completed 
in the next two years, is estimated to cost more 
than £300,000. The carriage repair section will 
be tackled after completion of the locomotive 
block, and eventually the Koedoespoort work- 
shops will be equipped to undertake all classes 
of repairs for fifty locomotives and 150 coaches 
* month. 


Railway Contracts 


On December 31, 1943, a contract for 
the manufecture of twenty-eight class ‘‘ 3-E ” 
electric locomotives was placed by the S8.A.R. 
in the United Kingdom. The order was com- 
pleted in February of this year, more than 
five years after it was placed, indicating the 
difficulties under which British manufacturers 
are working and explaining the slow progress 
made by the South African Railways in bringing 
equipment to the required standard. The 
electrical part of the job was done by Metro- 
politan-Vickers Electrical Export Company, 
Ltd., and the mechanical portion by Robert 
Stephenson and Hawthorns, Ltd. Twenty-two 
of the locomotives are working on the Reef- 
Pretoria electrified system and six on the Natal 
system. Another big order completed in 
February was for fifty-four electric motor 
coaches, this order having been placed in 
February, 1944. The Metropolitan-Vickers 
Company manufactured the electric equipment, 
while the balance of the work was done by the 
Metropolitan-Cammell Carriage and Wagon 
Company, Ltd., and the Birmingham Railway 
Carriage and Wagon Company, Ltd. Another 
big railway contract has been placed in South 
Africa, involving the expenditure of £5,293,100 
on 4000 trucks for the S.A.R. The successful 
tender was submitted by Dorman Long (Africa), 
Ltd., Johannesburg. The trucks included 2000 
type “‘ DZ-7 ” drop-sided bogies, 1500 “‘ B-22 ” 
high-sided bogies, and 500 “ FB-8” covered 
bogie wagons with timber bodies. 


Vaaldam Capacity to be Increased 


Part of the town of Deneysville will 
be submerged when the Vaaldam is raised 
shortly by another 18ft to enable the Free 
State goldfields and the additional industrial 
undertakings on the Rand and the developing 
mines in the Western Transvaal to obtain 
sufficient water from this reservoir. The 
Department of Irrigation is at present engaged 
on a survey of the additional land which will 
be submerged when the dam is raised. The 
work of raising the dam is to be started shortly, 
and the owners of the land which will become 
submerged will have to be compensated, hence 
the necessity for the survey. When the dam is 
raised an additional strip along the present 
outer perimeter of the Vaaldam, which is 
about 400 miles long, will become submerged. 
Most of this land already belongs to the Govern- 
ment and only in respect of a small portion 
will compensation have to be paid. In this 
portion a small portion of the town of Deneys- 
ville is included, and storage servitudes have 
been held over this land for a long time. The 
Rand Water Board takes about 90,000,000 
gallons a day from the dam, although it has the 
right under the Act to draw 215,000,000 gallons 
a day. The present capacity of the Vaaldam 
is 870,000 acre-feet, but once the dam wall 
has been raised by 18ft the capacity will be 
increased to 2,000,000 acre-feet. 














Non-Ferrous Metal Prices 


Following the news of devaluation of 
the pound sterling, the Ministry of Supply 
announced that sales of copper, lead, zinc, tin 
and aluminium had been temporarily suspended 
pending the fixing of new prices. With the 
exception of tin, trading in these metals was 
resumed on September 22nd, on which day 
particulars were given of the revised prices. 
The Ministry’s new selling prices per ton are 
as follows, the old prices being quoted in 
parentheses: electrolytic copper, £140 (£107 
10s.); good soft pig lead, £122 (£87 5s.) ; 
good ordinary brand zinc, £87 10s. (£63 10s.) ; 
and aluminium, £112 (£93). In most cases 
discounts and premiums and additional charges 
on orders booked for forward deliveries of 
copper, lead and zinc, remain unchanged. 
The Ministry’s buying price for rough copper 
is now £110 per ton. 

Tin sales were resumed on Monday last, 
September 26th, when it was stated that the 
price of Straits tin for sale in the U.S.A. would 
be reduced from 1-03 dollars to 95 cents per 
pound c.i.f. New York, and that the price to 
other customers would be the equivalent price 
in sterling, viz., £739 per ton ex smelter (Penang 
or Singapore). The selling price in the United 
Kingdom of tin of minimum 99 per cent and 
less than 99-75 per cent tin content is ‘now 
£750 a ton (f.o.b. U.K. port or delivered con- 
sumers’ works). Prices for other grades in the 
United Kingdom are as follows: refined 
tin 99-75 per cent minimum, £757 a ton; 
refined tin 99-9 per cent minimum in 28 Ib 
ingots, £760 a ton; grain bar tin, £770 a ton ; 
and granulated tin, £775 a ton. The customary 
extras for small lots, packing, &c., will apply. 
The Ministry of Supply has also announced its 
intention to discontinue the bulk purchase of 
tin as soon as alternative arrangements can be 
made. Discussions are proceeding between the 
Government and the committee of the London 
Metal Exchange with a view to the reopening 
of the Exchange for dealings in tin at the earliest 
practicable date and the determination of the 
condition in which it will operate. It is 
expected that the Singapore market will also 
reopen. 


British Overseas Trade 


The final figures relating to Britain’s 
overseas trade in the month of August have 
now been published in the Trade and Naviga- 
tion Accounts (H.M. Stationery Office, price 
6s. 6d.). They show that the month’s exports 
were valued at £137,099,471—the lowest total 
recorded this year. Imports were valued at 
£200,039,968, and re-exports at £4,237,189, 
so that the adverse visible trade balance at the 
end of August stood at £58,703,308, compared 
with £40,471,614 at the end of July. The volume 
of August exports has been provisionally esti- 
mated at 138 per cent of the 1938 monthly 
average compared with 143 per cent in July 
and 146 per cent for the second quarter of this 
year. The value of exports of manufactured 
goods in August was £122,065,642, a sum 
approximately £1,600,000 below the July 
total and £5,200,000 below the second quarter 
average. 

In view of the new sterling-dollar exchange 
rate, the Board of Trade last week issued some 
guidance for United Kingdom exporters. It 
suggested that the exchange adjustment created 
a greatly increased and direct incentive for 
firms which were exporting or which should be 
exporting to the dollar markets, and urged that 
the exporting industries should act swiftly 
to take full advantage of the new situation. 
If, the Board of Trade stated, by making use 
of the new exchange rate exporters found that 
they could greatly increase their dollar sales, 
“they must go all out for that objective and 
there should be no holding back because of 
losing ground in other markets.” 

The Board’s statement went on to say that 
there was nothing to prevent our exporters 
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from raising their sterling prices where they 
already held an assured dollar market, which 
could not easily be expanded, as for example, 
because of production limitations. It might 
well be appropriate in fact for a number of 
exporters to raise their prices in terms of 
sterling so as to earn something like the same 
amount in dollars as formerly. But, it was 
added, buyers in the U.S.A. and Canada would 
probably expect some cut in prices to them, 
and in certain ranges of goods competitive 
conditions in North America would, of course, 
require reductions in dollar prices, especially 
where reduction in the dollar price of sterling 
area raw materials led to lower manufacturing 
costs in North America. 


Anglo-American Trade 


The president of the Federation of 
British Industries, Sir Robert Sinclair, spoke 
last week at the luncheon of the American 
Chamber of Commerce in London, and devoted 
parts of his address to the subject of Anglo- 
American economic relations. It was, he 
said, all too true that, in the past, there had 
been grounds for the assertion that everything 
possible was not being done in the United 
Kingdom to maximise exports to dollar coun- 
tries. For many British products the American 
market looked a doubtful proposition, but for 
some of those, Sir Robert observed, the out- 
look had certainly been improved by devalua- 
tion. For a time the goal had been increase 
in total exports and by and large that had 
been achieved. Yet for a variety of reasons, 
Sir Robert continued, the building up of total 
exports was really a secondary objective, the 
primary objective being the earning of hard 
currency. 

Sir Robert then went on to say that there 
were some United Kingdom products which 
had an appeal irrespective of price, because 
of their unique, or at least highly specialised, 
character. There were, however, many more 
for which competitive price and availability 
and skilled marketing were essentials, and 
essentials that were not impossible of achieve- 
ment. The potential British exports were a 
mere fraction of the American consumption, 
and, Sir Robert added, the provision of fair 
and even favourable conditions for their admis- 
sion might well be for the general good. It 
was not unreasonable to hope, Sir Robert 
thought, that the Americans would give a 
fair wind to the British exporter who could 
show that he was competitive in every sense 
of the word and had vigorously tackled the 
marketing problem. 


British Trade Unions and the U.S.A. 


The Trades Union Congress has 
announced this week that eleven representa- 
tives of some of its affiliated unions are to visit 
the U.S.A. in October, and will spend about six 
weeks there studying production efficiency 
schemes operated by American trade unions. 

It is the team’s intention to consult with 
production engineers and other specialists and 
technicians employed by American unions. 
Its members will also have opportunities of 
seeing, through visits to various works, how 
trade union advisers in the U.S.A. collaborate 
with shop stewards. Schemes of training and 
education for trade unionists in the techniques 
of management, payment systems, and motion 
study are to be examined. When the team 
returns, the T.U.C. states, it will compile a 
report on all these matters, which will be 
available to the trade union movement as a 
whole. 

It will be recalled that representatives of the 
T.U.C. have been included in the productivity 
teams investigating various American indus- 
tries under the direction of the Anglo-American 
Productivity Council. The latest of these 
specialist teams sailed for the U.S.A. on Thurs- 
day of last week, its purpose being to study the 
use of mechanical aids in American industry. 
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Industrial Safety 


Speaking on the subject of industrial 
safety at a conference last week-end of the 
Chartered Institute of Secretaries, Mr. J. R, 
W. Alexander emphasised that factory ac¢j. 
dents decreased the national wealth and in. 
creased production costs. That, he said, was 
particularly to be deplored at a time when 
the financial stability of the country was so 
largely dependent upon more and cheaper 
goods. 

Mr. Alexander went on to suggest that, by 
almost completely absolving the employee from 
the consequences of his negligence or (is. 
obedience, or even of his failure to exercise 
the reasonable skill and care attaching to his 
employment, the law had increased the accident 
risk. The deterrent of financial loss to the 
employee and his family had been largely 
removed. Without the greatest possible co. 
operation between employer and employee, 
Mr. Alexander urged, the steady overall de. 
crease in industrial accidents, particularly 
fatal accidents, could not be maintained, 
That decrease, he considered, had been brought 
about largely by the appointment of accident 
committees, representing employers and em. 
ployees, and accident officers in factories and 
other large units of employment. The com. 
mendable activities of the Royal Society for 
the Prevention of Accidents, he added, had 
also been of great assistance. 


‘¢ Pilferage ”’ 


A problem which causes no small 
concern to industrialists not only in this 
country but in most others, is the theft and 
pilferage of goods in store and in transit. More 
than a year ago the London Chamber of Com- 
merce convened a conference to discuss the 
matter, and, as a result, set up a ‘‘ Co-ordinat- 
ing Committee on Theft and Pilferage.”’ That 
committee has now produced a booklet which 
explains how simple precautions taken by 
manufacturers, merchants and traders can 
reduce both the opportunity for, and the likeli- 
hood of thefts. The advice contained in the 
booklet is based upon the accumulated experi- 
ence of all connected with the handling of goods 
on the railways and roads and at the docks. 

It is acknowledged that many of the sug- 
gestions made are elementary, but by being 
so simple are easily overlooked or taken for 
granted. As an example, the booklet empha- 
sises the need for good packaging and points 
out that the practice of ‘“ making do” with 
unsuitable packaging should be discouraged. 
Even if packing materials are in short supply, 
the booklet says, every effort should be made 
to ensure that the material used is adequate 
for the purpose. The committee believes that 
whatever trouble is taken in an organisation to 
secure compliance with every small detail of 
packing and despatching procedure, it is never 
wasted. 


The Profits Tax 


Both Houses of Parliament reassembled 
for a special sitting on Tuesday last to debate 
a Government motion seeking approval of 
devaluation of the pound sterling. In the House 
of Commons the Chancellor of the Exchequer, 
Sir Stafford Cripps, opened the debate, and in 
the course of his speech said that, as a special 
measure, he proposed to increase by legislation 
the rate of the profits tax on distributed profits 
by one fifth, i.e., from 25 to 30 per cent. In 
making this announcement the Chancellor 
stated that a few companies had deliberately 
broken away from the voluntary understanding 
as to the limitation of dividends, which had 
been observed by the great majority. He 
warned industry generally, however, that ~ if 
there was any further breaking away,” he 
would consider himself at liberty to introduce, 
in the next Finance Bill, legislation restricting 
dividends. 
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French Engineering News 
(From our French Oorrespondent) 


Ina recent statement on the present situation 
of the French aircraft industry, Monsieur Paul 
Ramadier, Minister of National Defence, has 
painted gloomy picture of the country’s 
resources. Out of 295 Marcel Dassault “ 315” 
machines ordered, he stated, only ten would be 
completed this year, and for other types the 
position was even worse. Regarding proto- 
types, some had been tested by constructors 
put not in flight, while those which had been 
thoroughly tested required modification. The 
fnancial situation of the nationalised companies 
was also poor. Remedies envisaged included 
the reduction of types to be produced to fifteen, 
of which five would be for the Air Force. 
The number of factories would be reduced and 
measures taken to cut down personnel. That 
would be done by cutting out other. work, 
such as production of trolleybuses and tractors, 
which are at present also produced by air- 


craft plants. 
* * 


Orders for steel products inside France have 
dropped considerably, but have been partially 
compensated by increased sales abroad. From 
May to June, French orders for fine plating 
dropped by 46 per cent, but the total reduction 
was only 29 per cent, thanks to exports. Stocks 
in certain plants have been rapidly increased by 
several thousand tons. The main cause of the 
reduced orders was the suspension of 8.N.C.F. 
orders following blocking of 15 milliard francs 
credits. The reduction of credits is likely to 
be reduced to 1} milliard franes, which will 
enable the 8.N.C.F. to revise its programme and 
reallocate orders. That, in turn, will have 
favourable repercussions on the demand for 
steel products. 

* * * 

Authorisation has been granted under the 
Marshall Plan to acquire locomotives and 
trucks valued at 4,447,000 dollars for French 
West Africa. Under this scheme sixteen diesel- 
electric locomotives with spare parts will be 
delivered in the first half of 1950 and 330 goods 
trucks during the fourth quarter of 1949. 
Orders for this equipment, which will be used 
on the Congo-Ocean, Cameroon and Dakar- 
Niger railways, were placed directly by the 
Colonial governments, without reference to 
Paris, so that American credits could be used 
without delay. French constructors are pro- 
testing that better use could have been made 
of the credits than the purchase of rolling stock 
which might have been delivered just as quickly 
by French manufacturers. It is further pointed 
out that American firms do not keep to their 
delivery dates and there is already some delay. 
Feeling is particularly high as French firms 
are now obliged to search for foreign orders 
because they do not receive sufficient from 
France and the French Union. Closer liaison 
between French production facilities and needs 
in the French Union is being urged in order 
to avoid possible unemployment. 

* * * 


According to the planned agricultural pro- 
gramme, Algeria will require 15,000 agricul- 
tural tractors by 1952 and at present it has 
just half that number. In the course of the 
next three years, therefore, an additional 
7500 machines will have to be acquired. The 
2500 machines needed annually consist of 
2000 wheeled tractors and 500 caterpillar trac- 
tors. Since France can produce 22,060 tractors 
annually, of which 2000 (1300 wheeled and 
700 caterpillar) are destined for Algeria, 
there will be no need to seek the material out- 
side the French Union. Both for quality and 
price French constructors claim to equal 
foreign equipment and point out that main- 
tenance and the obtaining of spare parts will 
be easier if French machines are used. Manu- 
facturers are asking, therefore, that orders 
placed with America should be confined to small 
tractors of under 10 h.p., which are not manu- 
factured in France, and the heavy machines 
of over 70 h.p. used for levelling purposes. 
The Assembly of the French Union has asked 
for a 5-million dollar credit to be used. for 
plant which cannot be supplied by France. 
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Notes and Memoranda 


Rail and Road 


ToTton MARSHALLING YaRD.—The London Mid- 
land Region of British Railways states that a new 
all-brick signal-box with 115 levers has been brought 
into use at Stapleford and Sandiacre on the main 
line from Trent to Clay Cross. It replaces an old 
timber box of sixty-four levers and has been pro- 
vided in connection with the mechanisation of 
Toton up yard, to which it controls access at the 
north end. 


RatLway WorKERS’ EDUCATIONAL CLASSES.—A 
25ft miniature railway, with double track, workable 
junction, crossover roads, running loops and signal- 
ling appliances is included in the equipment of 
British Railways, Western Region, Signalling School 
at Paddington which reopens next month. A course 
of lectures on signalling and the safe working of 
railways will be given at the school on two evenings 
each week to classes consisting of all grades of rail- 
way staff. The course is one of a series being 
arranged by the Western Region during the coming 
winter, others being station accountancy, goods 
rates and station working, salesmanship and per- 
manent way maintenance. These educational 
facilities are free and are available to all members 
of the staff throughout the Region, similar classes 
being held at principal provincial centres. Members 
of the Chief Mechanical Engineer’s Department at 
Swindon will be provided with technica! classes 
throughout the season. 


Miscellanea 
Ow TEcHNOLOGY INSTITUTE FoR Mapras.—It is 
reported that the Government of Madras proposes 
to establish an oil technological institute to carry 
out research on improvements in oil milling and 
refining processes. Modern laboratory equipment 
is to be installed at a cost of about 300,000 rupees. 


Sugar Breet HARVESTER DEMONSTRATION.—The 
British Sugar Corporation, Ltd., announces that a 
demonstration of sugar beet harvesting machinery 
will be held at Mereside, Ramsey, Huntingdonshire, 
on October 20th and 21st. One part of the demon- 
stration will include harvesters which are now in 
production, and about fifteen different machines are 
expected to be shown under working conditions. 
The second part of the demonstration will be con- 
fined to harvesting machinery at present in the 
development and prototype stages. 

Nort oF ScoTtanD Hypro-ELEctRIc Boarp.— 
The North of Scotland Hydro-Electric Board has 
been presented with a library of technical books by 
Mr. and Mrs. John Hathaway, of Buntingford, Herts, 
in memory of their son, Mr. Henry Hathaway, a 
chemical engineer. Mr. Henry Hathaway, who was 
killed in 1944, had been engaged on experimental 
work on metals. His parents felt that the Board’s 
programme of developing the water power resources 
of the Highlands was work in which their son would 
have been interested. 


ScortisH NEEDS IN BuiLtpinc REsEARCH.—A 
conference arranged by the Building Research 
Station is to be held at the Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank Crescent, 
Glasgow, C.2, on Thursday, October 6th, at 10.30 
a.m., on ‘‘ Scottish Needs in Building Research.”’ 
Lord Morrison, Parliamentary Secretary to the 
Ministry of Works, will preside, and the speakers 
include Mr. W. K. Wallace, M.I.C.E., chairman of 
the Building Research Board, and Dr. F. M. Lea, 
Director of Building Research. 


Maayan Trin Mrntne.—At the recent annval 
general meeting of the Malayan Chamber of Mines, 
the chairman, Mr. A. G. Glenister, said that during 
the year ended June 30th steady progress had con- 
tinued in the work of rehabilitation. The number 
of mines and dredge units operating had increased 
from 560 (61 dredges) at the end of June, 1948, to 
643 (70 dredges) at the end of June, 1949. Tin 
output from Malaya increased from’ 26,380 tons in 
1947 to 44,792 tons metal in 1948. In the first half 
of 1949, Mr. Glenister reported, output amounted to 
26,375 tons metal. 

Tue Newcomen Socrety.—The Newcomen 
Society announces that members who attended this 
year’s summer meeting in Holland—and also those 
who were not able to do so—are invited to meet in 
the Lecture Theatre of the Science Museum, South 
Kensington, S.W.7, on Wednesday, October 12th, 
at 3.30 p.m., when films and photographs will be 
shown. After tea, at 5.30 p.m., Dr. A. P. Thurston 
will deliver his Presidential Address, which is to 
be followed by a paper entitled “‘ Sir Cornelius 
Vermuyden: An Evaluation and Appreciation,” 
by: Mr. L. E. Harris, A.M.I.Mech.E. 


Inp14’s MANGANESE ORE Deposits.—According 
to Indian Trade and Industry, twelve new deposits 
of manganese ore have been discovered in the 
Balaghat District of the Central Provinces by the 
Geological Survey. The Survey has also under- 
taken the examination of sites for oil refineries in 
the Thana District of Bombay and near Vizaga- 
patam in Madras. In addition, investigations are 
in progress for copper, gypsum and other minerals. 
It is proposed to double the strength of the Geo- 
logical Survey by 195] in order to cope with the 
increasing pace of industrial, waterways and mineral 
projects in India. 


E.I.A. Exursrtion.—For the second successive 
year the London Region of the Engineering Indus- 
tries Association is to hold a display of mem- 
bers’ products, which will include finished goods 
and also demonstrate actual manufacturing pro- 
cesses. The display will be held at the Royal 
Horticultural Society’s New Hall, Greycoat Street, 
Westminster, 8.W.1, on Wednesday, November 
23rd. The underlying idea is to show individual 
firms the type of work done by their neighbours, 
the services available in their area, and the avail- 
ability of components. A further point is that the 
display enables official departments to form an 
opinion of the engineering capacity of the Region. 


WoMENn’s ENGINEERING SocieTy.—The twenty- 
seventh annual conference of the Women’s Engi- 
neering Society was held in London last week-end 
under the presidency of Mrs. F. D. Heywood, Ph.D., 
whose address, delivered on Friday evening, was 
entitled “‘ Metallurgy as a Career.’”’ Members of 
the Society visited the Metallurgy Division of the 
National Physical Laboratory on Saturday morning, 
and in the evening the annual dinner took place at 
St. Ermin’s Hotel, the guests including Dr. H. J. 
Gough, President of the Institution of Mechanical 
Engineers ; Mr. W. A. C. Newman, President of the 
Institution of Mining and Metallurgy, and Miss D. 
Pile, President of the Birmingham Metallurgical 
Society. A visit on Sunday to the President’s home 
at Sidcup concluded a successful week-end. The 
members had an opportunity to see at Sidcup an 
exhibition of research work on antimony-tin-lead 
alloys, which had been arranged by Mrs. Heywood, 
and some antique microscopes and other scientific 
instruments which were displayed by her husband, 
Dr. H. Heywood. 


RECREATION IN INDUsSTRY.—For the benefit of 
firms running or contemplating the formation of 
works social and recreation clubs, the Industrial 
Welfare Society has published a revised edition of 
‘* Recreation in Industry,” which was first issued in 
1938. Although opinions differ as to the extent to 
which leisure activities should be organised around 
the industrial unit, there is no doubt that the many 
flourishing works social clubs are successful because * 
they fill an existing need of workpeople. It is to the 
problem of the relationship between the social club 
and the firm, on which the healthy growth of a club 
so often depends, that the opening chapter of the 
book is devoted. Subsequent chapters deal with 
the wide range of activities which can be undertaken, 
including physical, manual, cultural and educational 
activities. The legal position of the works club is 
discussed, and four appendices include a list of 
national sports associations, a model club constitu- 
tion, rules for exhibitions, and a short list of con- 
tractors and equipment suppliers. Copies of the 
book, price 3s., are available from the Industrial 
Welfare Society, 48, Bryanston Square, London, 
W.1. 


B.I.F. CaTaLoGuEs.—Because of the paramount 
importance of dollar exports, the organisers of the 
British Industries Fair have decided to increase the 
circulation of both the London and Birmingham 
sections of the 1950 B.I.F. Catalogue and to divert 
extra supplies to North American markets. No set 
limit has yet been fixed on the circulation increase 
in the hope that all additional demands from trade 
buyers, particularly in the U.S.A., which may be 
made known in the next few months, will be 
adequately met. It is stated that the catalogue, 
which will number over 1000 pages, will be published 
in two editions—advance and final—and will be 
distributed through 180 United Kingdom govern- 
ment posts in sixty-three countries. Distribution of 
the advance edition will take place a month earlier 
than in previous years, and first consignments will 
be flown overseas at the end of January. Bulk dis- 


.tribution will take place in February so that overseas 


trade buyers will be able to plan their tour of the 
B.I.F. in advance of departure for this country. 
The final edition of the 1950 B.1.F. catalogue will be 
published in the third week of April, and will be 
presented free to overseas buyers at the entrance to 
the Fair. 
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Forthcoming Engagements 

Seoretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Mon., Oct. 3rd.—LxEEDs Brancu : Great Northern Hotel, 
Wellington Street, Leeds, 1, ‘ Refrigeration,” E. 
Hargreaves, 7.30 p.m.—SHEFFIELD BRANCH: Royal 
Victoria Station Hotel, Sheffield, “‘ Electrical Measur- 
ing Instruments for Works Use,” E. R. Davies, 
7.30 p.m. ; 

Tues., Oct. 4th—W. Lonpon BrancH: Town Hall, 
Hammersmith, ‘‘Company Partnership and Profit 
Sharing Schemes in Industry,””’ Hugo O. Hear, 7.30 
p-.m.—S.E. Lonpon BRancu: Mawney’s Arms, 
Mawneys Road, Romford, Essex, “‘ Suppression of 
Radio Interference,” 8 p.m. 

Wed., Oct. 5th— York Brancu: Royal Station Hotel, 
York, ‘“‘ Modern Fixing Practice,” R. P. Dunn, 7.30 
p-m.—N. Lonpon Brancu: St. John’s Hall, Hop 
Road, Palmers Green, ‘‘ Stud Welding As a Modern 
Production Tool,” C. C. Henderson, 8.15 p.m. 

Thurs., Oct. 6th.—S. LonpoN Brancu: The Cafe Royal, 
North End, Croydon, Surrey, ‘“‘ A.C. Motor Control, 
Including Reference to Electronic Control,’ 8, H. 
Harding, 8 p.m. 

British Institution of Radio Engineers 

Wed., Oct. 5th—MERSEYSIDE SECTION: Accountants’ 
Hall, Derby Square, Live 1, ‘“‘ The Sensitivity and 
Other Properties of Television Camera Tubes,” L. H. 
Bedford, 7 p.m. Scorrisu Section: The Univer- 
sity, Glasgow, ‘“‘ Electronics in Aircraft Design,” A. 
L. Whitwell, 6.30 p.m. 

Incorporated Plant Engineers 

Tues., Oct. 4th-—S. Wastes BrancH: Grand Hotel, 
Cardiff, ‘‘ Pumping Machinery,” 7.30 p.m. 

Fri., Oct. 7th—BiRMINGHAM BrancH: Imperial ‘Hotel, 
Temple Street, Birmingham, ‘ Mechanisation of 
Small Building Jobs,” J. N. Eden, 7.30 p.m. 

Institute of Metals 

Mon., Oct. 3rd, to Wed., Oct. 12th.—Autumn meeting in 

Paris. 








Institute of Petroleum 
Wed., Oct. 12th.—Manson House, 26, Portland Place, 
W.1, “ Bitumen Horizons,” A. W. Jarman, 5.30 p.m. 


Institute of Road Transport Engineers 
Mon., Oct. 3rd.—Lonpon CENTRE: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.1, fourth Annual 
General Meeting, 6.30 p.m.——Scorrisn CENTRE : 
Institution of Engi s and Shipbuilders in Scotland, 
39, Elmbank Crescent, Glasgow, “ Air Pressure Brake 
Equipment,” and “ Automatic Adjusters,” J. Rodway, 
7.30 p.m. 
Institution of Chemical Engineers 
Sat., Oct. 8th—College of Technology, Manchester, 
“Special Features in the Design, Construction and 
Operation of Plants for the Manufacture of Toxic 
Substances,” 8S. B. Cormack, 3 p.m. 


Institution of Electrical Engineers 

Tues., Oct. 4th—N. Miptanps CENTRE: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, 1, 
Chairman’s Address, J. R. Rylands, 6.30 p.m. 

Thurs., Oct. 6th.—Savoy Place, Victoria Embankment, 
W.C.2, Presidential Address, Professor E. B. Moullin. 
5.30 p.m. 

Sat., Ont. 8th.—Lonpon StupEnts’ SECTION : 
Beckton Gasworks, E.6, 10 a.m. 

Mon., Oct. 10th—N. EasteERN CENTRE: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne, Chairman’s 
Address, T. E. Daniel, 6.15 p.m.——SoutH Miptanps 
CrentrE: Grosvenor Room, Grand Hotel, Birming- 
ham, Chairman’s Address, J. W. Donovan, 6 p.m. 

Tues., Oct. 1lth--MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2, Inaugural 
Address as Chairman, J. Greig, 5.30 p.m. 


Institution of Engineering Draughtsmen and Designers 
Tues., Oct. 4th—M1pDLESEX, HERTs anD Essex Brancu: 
St. Andrew’s School, Sydney Road, Enfield, “‘ Form in 
Engineering Design,” J. Beresford-Evans, 7.30 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tues., Oct. 4th—39, Elmbank Crescent, Glasgow, Presi- 
dential Address, Professor Gilbert Cook, F.R.S., 
6.30 p.m. 
Institution of Locomotive Engineers 
Wed., Oct. 12th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, Joint 
Meeting with the Institution of Railway Signal 
Engineers, “‘ The Relationship of Signalling and Brake 
Power in the Handling of Modern Traffic,” O.8. Nock, 
6 p.m. 
Institution of Mechanical Engineers 
Mon., Oct. 3rd.—Neville Hall, Westgate Road, Newcastle- 
upon-Tyne, “‘ Rotary and Oscillating Seals,” T. E. 
Beacham, and “ Reciprocating Seals,” F. H. Towler, 





Visit to 


6 p.m. 

peda Oct. 4th.—South Wales Institute of Engineers, 
Cardiff, Address by Chairman, J. M. Reynolds, 6 p.m. 

Thurs., Oct. 6th—N.W. BrancH: Engineers’ Club, 
Albert Square, Manchester, ‘‘ Some Operating Experi- 
ences with High-Pressure Steam Power Plant,’’ W. 
N. C. Clinch, 6.45 p.m. 

Fri., Oct. 7th—N.E. Branch GrapvatsEs’ SECTION : 
Newcastle and Gateshead Gas Company, Grainger 
Street, Newcastle-upon-Tyne, “‘ Drop Forging Prac- 
tice and Technique,” R. 8. Waller, 7 p.m. 

Sat., Oct. 8th—N.W. BrRaNcH GRADUATES’ SECTION : 
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Engineers’ Club, Albert Square, Manchester, Annual 
Lecture on “ The Institution,” E. Johnson, 2.30 p.m. 

Tues., Oct. 1lth—AvutomosiLte Division:  Storey’s 
Gate, St. James’s Park, 8.W.1, Annual General Meet- 
ing. Address by the Chairman, 5.30 p.m, 


Institution of Production Engineers 

Sat., Oct. 1st—YoRKsHTRE GRADUATE SECTION: Tech- 
nical College, Bradford, documentary film, ‘* Mecha- 
nical Handling,” 2.30 p.m. 

Mon., Oct. 3rd.—Hautrrax GrapvuaTe Section: Tech- 
nical College, Huddersfield, film, ‘‘ Distinguished Com- 
pany ”’; “Some Observations on Factory Lay-Out,” 
G. H. Brook, 7 p.m. YORKSHIRE SEcTION: Hotel 
Metropole, King Street, Leeds, 1, ‘‘ The Adaptability 
of the Jig Bore Machine for Use as a Production 
Machine,” V. J. Sayers, 7 p.m. 

Tues., Oct. 4th_—DUNDEE Seen : Mathers Hotel, 
Whitehall Crescent, Dundee, Inaugural Meeting, 
7.45 p.m. 

Wed., Oct. 5th—Nott1ncHaM Section : Victoria Station 
Hotel, Milton Street, Nottingham, ‘“ The Education 
of the Production Engineer,” T. B. Worth, 7 p.m. 
PRESTON SECTION : Clayton Goodfellow and Co., Ltd., 
Atlas Iron Works, Park Road, Blackburn, ‘* Mecha- 
nical Handling,” F. T. Dean, 7,15 p.m.——WOLVER- 
HAMPTON SEcTION: County Technical College, Wed- 
nesbury, ‘‘ Metallurgical Aspects of Production Weld- 
ing Processes,’’ A. R. E. Singer, 7 p.m. 

Fri., Oct. 7th—CoventrY Section: The Geisha Cafe, 
Hertford Street, Coventry, ‘‘ Induction Hardening 
Heat Treatment,” R. H. Barfield, 7 p.m. 

Mon., Oct. 10th._-SHEFFIELD Section: Royal Victoria 
Station Hotel, Sheffield, Inaugural Meeting, Address 
by M. A. Fiennes, 6.30 p.m. 


Institution of Works Managers 
Fri., Oct. 7th to Sun., Oct. 9th.—Second National Con- 
ference, Prince of Wales Hotel, Harrogate. 


Junior Institution of Engineers 

To-day, Sept. 30th.—39, Victoria Street, S.W.1, film even- 
ing, ‘Cornish Engine,” “Cracking,” “Octane Num- 
ber,” “A Tall Order,” ‘‘ Air Screw,” introduced by 
8. G. Clark, 6.30 p.m. 

Fri., Oct. 7th—39, Victoria Street, S.W.1, ‘“‘ Henry 
Maudslay and the Maudslay Scholarship,” J, Foster 
Petree, 6.30 p.m. 

Mon., Oct. 10th.—N.W. 








Section: The Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester, Annual General Meeting, Presidential 
Address, John Grayston, 7.30 p.m. 


Keighley Association of Engineers 
To-day, Sept. 30th.—Devonshire Buildings, Devonshire 
Street, Keighley, Ladies’ Night, ‘‘ Yorkshire Caves 
and Potholes,” A. Mitchell. 
Manchester Association of Engineers 
Fri., Oct. 7th.—Engineers’ Club, Albert Square, Man- 
chester, Presidential Address, W. Redfern, 6.45 p.m. 


National Smoke Abatement Society 
To-day, Sept. 30th, and Sat., Oct. 1st.—Sixteenth annual 
conference, Harrogate. 
Newcomer Society 
Wed., Oct. 12th.—Science Museum, South Kensington, 
8.W.7, Presidential Address, Dr. Thurston, followed 
by a paper “ Sir Cornelius Vermuyden, An Evaluation 
and Appreciation,” L. E. Harris, 5.30 p.m. 


Royal Aeronautical Society 

Thurs., Oct. 6th.—Institution of Civil Engineers, Great 
George Street, 8.W.1, “Aircraft Design Analysis: 
Methods as Employed by the Research Division of the 
Bureau of Aeronautics, U.S. Navy Department,” I. 
Driggs, 6 p.m. 

Royal Statistical Society 

Fri., Oct. 7th—E.L.M.A. Lighting Service Bureau, 2, 
Savoy Hill, W.C.2, “‘ The Control of Quality in Elec- 
tronic Tube Manufacture,” E. A, G. Knowles, 6 p.m. 


Society of Engineers 
Mon., Oct. 3rd.—Geological Society, Burlington House, 
Piccadilly, W.1, “Scientists v. Engineers,” George 
Constantinesco, 5.30 p.m. 


Stephenson Locomotive Society 
Sat., Oct. 1st.—British Railways Offices, Buchanan Street, 
Glasgow, “Continental Locomotives Through the 
Lens,” C. L. Kerr, 3.15 p.m, 
Sat., Oct. 8th.—Heriot-Watt College, Edinburgh, 1, 
‘* Behind the Scene on an Indian Railway,” J. Thomas, 
3 p.m. 
Women’s Engineering Society 
Wed., Oct, 12th.—35, Grosvenor Place, 8.W.1, ‘‘ Women 
and Housing,” 7 p.m. 





Contracts 


Str ALFRED MCALPINE AND Son, Ltd., Hooton, 
Cheshire, has been awarded the contract for the 
Manchester Ship Canal Company’s £4,000,000 new 
oil dock. The new oil dock, work on which is to 
start immediately, is to be built at the entrance to 
the Ship Canal on the River Mersey at Eastham. 
It is to be completed by the middle of 1952, when 
the imported oil will be pumped through 7 miles of 
pipe-lines to the oil! refineries situated alongside 
the Ship Canal at Stanlow. The work includes the 
construction of an entrance lock 800ft long by 100ft 
wide, and a wet dock with a depth of water of 40ft, 
and berths equipped with modern facilities for dis- 
charging oil from large oil tankers. 


Sept. 30, 1949 


Personal and Business 


Mr. W. A. MoNEILL, B.Sc., M.L.E.E., has been 
appointed chief engineer of Cooke and | rguson 
Ltd., Manchester. ‘ 

Mr. R. H. Rowss, B.Se., F.Inst.P., has 
appointed director of research of Smith and Wel}. 
stood, Ltd., Bonnybridge. 

Str Orro NreMEYER has been elected « director 
of the International Nickel Company of Canada 
Ltd., in place of the late Lord Melchett. ‘ 

Mr. W. A. Smytu, M.1.Mech.E., director and 
general manager of Henry Meadows, Ltd., |iis been 
elected a director of W. G. Bagnall, Ltd., Staiford, 

Ericsson TELEPHONES, Ltd. and Pye, Ltu., have 
completed a working agreement under which their 
respective technical, engineering and manufix turing 
resources will be pooled. 

METROPOLITAN-CAMMELL CARRIAGE AND Wacon 
Company, Ltd., Saltley, Birmingham, states that 
Mr. Harry Green, chief engineer (designs) has been 
appointed a special director. 

Macrome, Ltd., announces that its Manchester 
office has been removed to Transport House, |, The 
Crescent, Salford, 5 (telephone, Pendleton 3656), 
Mr. P. W. D. Winkley continues as the firm’s 
Manchester branch manager. 

Mr. D. B. CoLLetTT, general works manager of the 
Dunlop factory at Speke, Liverpool, has been 
appointed vice-president and general manager of the 
Dunlop Tire and Rubber Goods Company, Ltd, 
Toronto. His successor at Speke is Mr. FE. BR, 
Quinton, formerly works director of Dunlop South 
Africa, Ltd. 

Mr. N. F. AstBury has been appointed to the 
Foundation Chair of Applied Physics in the New 
South Wales University of Technology, Sydney, 
and will therefore shortly relinquish his position ag 
director of research of Guest, Keen and Nettlefolds, 
Ltd. Mr. Astbury expects to leave for Australia 
early in December. 

METROPOLITAN-VICKERS ELECTRICAL Company, 
Ltd., announces the retirement of Mr. H. G. 
Leivesley, M.I.Mar.E., after twenty-seven years’ 
service. Since 1935 Mr. Leivesley has been liaison 
officer between the company and Vickers-Arm- 
strongs, Ltd. His duties are being taken over by 
Mr. A. Walton, of the marine and special contracts 
department. Metropolitan-Vickers Electrical Com- 
pany, Ltd., also announces the appointment of 
Mr. R. R. Whyte, B.Sc.(Eng.), as superintendent of 
its gas turbine department. 





Codes of Practice 


The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the agis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, S.W.1. 


PAINTING IRON AND STEEL 


The Council for Codes of Practice for Buildings 
has now issued Code 231.301, ‘‘ Painting Iron and 
Steel,’’which was prepared on their behalf by a com- 
mittee convened by the Royal Institute of British 
Architects. It is a sub-code of Code 231, ‘‘ Painting,” 
in conjunction with which it should be read. The 
sub-code deals with the painting of ferrous metals 
in the forms commonly used in buildings, such as 
structural steelwork, sheet iron and steel, gutters, 
railings, radiators and pipes. Various methods of 
cleaning metal surfaces preparatory to painting are 
described and the code lays stress on the importance 
of the quality and proper application of the priming 
coat. Throughout the code attention is drawn to a 
number of points of detail which need special care 
in the cleaning of surfaces and the application of 
primers and paint. The appendix to the code deals 
briefly with the painting of light gauge steel and 
wrought iron used for permanent building 
construction. 

The code is in draft form and subject, before final 
publication, to revision in the light of comments 
received. Comments, which are invited, should be 
submitted by October 26, 1949. Copies may be 
obtained from the British Standards Institution, 
Sales and Distribution Department, 24, Gillingham 
Street, S.W.1, price 2s. post free, proof reference 
CP (B) 895. 





ALUMINIUM Patnt.—The Atlas Preservative 
Company, Ltd., Fraser Road, Erith, Kent, has 
introduced a high temperature resisting aluminium 
paint, which is claimed to withstand temperatures 
up to 600 deg. Cent. without damage to the film, 
loss of adhesion or marked loss of decorative value. 
This paint is applied when the surfaces are cold or 
only moderately warm and no primer or under- 
coat is needed on the metal before it is used. It 
can be applied by brush or spray gun and its cover- 
ing capacity is said to be 800 square feet per 
gallon, 
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Scientists for Atomic Research 


Ag the beginning of this week the Ministry 
of Supply announced that it was anxious to 
recruit men and women scientists, with experi- 
ence of inorganic analysis, for work in the 
atomic energy establishments at Harwell, 
Windscalo and Springfields. Those appointed 
are to be trained to work on new problems and 
undeveloped lines in atomic energy research. 
The salaries offered for the posts range from 
500 to £900 a year, and the Ministry’s 
announcement added that there were prospects 
of promotion for exceptional men and women. 
The announcement has led to some comments 
py the Institution of Professional Civil Servants, 
yhich points out that the salaries paid to 
scientists in the Civil Service are below those 
paid to people of similar standing in the 
“ordinary ’’ Civil Service. In the scientific 
grade, for instance, starting at £500, the com- 
arable officer in the ‘‘ ordinary ”’ Civil Service 
would get £675, and for the grade which, in the 
scientific field, rises to a maximum of £935, the 
comparable executive officer grade starts at 
$350 and rises to £1000. The Institution” 
asserts that ‘‘ because of this consistent under- 
payment of the scientist in the Civil Service ”’ 
men and women with attainments that might 
equally lead them into the scientific field and 
the “ ordinary ”’ service sit for the executive 
class examinations instead of the experimental 
officer examinations. If, the Institution 
observes, the Government really intends to 
encourage scientists in the Civil Service, it 
will put an end to this differentiation when it 
comes to drawing up salary scales. 


Manchester Ship Canal Company 
Staff Changes 


On Friday, September 30th, Mr. R. D. Brown, 
M.1L.C.E., the chief engineer of the Manchester 
Ship Canal Company, retired, as also did Mr. 
J.C. Martin, M.I.C.E., the deputy chief engineer. 
Mr. Brown, joined the company in 1922 and was 
appointed chief engineer in 1945. During his 
period of office Mr. Brown gave invaluable 
service to the company in connection with its 
various development schemes, and in the past 
year was actively engaged on the oil dock 
scheme at Eastham. During the last war Mr. 
Brown was a member of the panel of consulting 
engineers appointed by the War Office to design 
and prepare works for the invasion of Europe. 
He was chairman of the Institution of Civil Engi- 
neers, North-Western Branch for five years, and 
chairman of the Professional Advisory Com- 
mittee set up by the Home Office in 1939. Mr. 
Brown is the author of several technical papers 
and was awarded the Telford Premium in 
1928. He will be succeeded by Mr. D. C. Milne, 
B.Se., M.1.C.E., who joined the company in 
1941. Mr. Milne is a graduate of Glasgow 
University, and gained wide experience in 
the design and construction of harbour works 
in Australia and New Zealand. Since 1939 
he has been in charge of a number of civil engi- 
neering contracts in this country. Mr. Milne 
has been in charge of the dredging department 
of the company, but as chief engineer he will be 
responsible for the construction of the new oil 
lock at Eastham, on which work is to start ‘ 
shortly. Mr. Martin, who has been deputy 
chief engineer since 1945, has spent his whole 
engineering career with the company. He has 
been responsible for most of the development 
work, including the Stanlow oil docks. Recently 
he has been engaged on the design of the new 
Eastham oil dock and will act after his retire- 
ment as constructional engineer under the 
chief engineer for the building of the dock. 
Mr. Oswald Hardie, M.I.C.E., who succeeds 
Mr. Martin as deputy chief engineer, joined the 
company in 1949 and has had wide experience 
im dock and harbour work, both in this country 
and in many parts of the world. The position 
of assistant engineer, held by Mr. Milne until 
his appointment as chief engineer, will be filled 
by Mr. A. E. Blyth, O.B.E., A.M.1.C.E., who 
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joined the company in 1948. He received his 
engineering training at Southampton Docks 
and served in the Royal Engineers during the 
war as an officer on military harbour works, 
both in this country and on the Continent. 


The Retirement of Mr. O. V. S. Bulleid 


On Friday last, September 30th, Mr. O. V. 8. 
Bulleid, the Chief Mechanical Engineer of the 
Southern Region, British Railways, retired 
from that office. He is taking up a new appoint- 
ment as consulting mechanical engineer to 
Coras Iompair Eireann, the Irish transport 
company. Mr. Bulleid received his early rail- 
way training with the late Great Northern 
Railway Company, which he joined as a 
premium apprentice at Doncaster in 1901. In 
1906 he was appointed assistant to the loco- 
motive running superintendent, and the next 
year assistant to the works manager. In 1908 
he left the G.N.R. to take up the position of 
assistant works manager at the Freinville 
works of the French Westinghouse Company. 
Two years later he was made mechanical engi- 
neer to the Exhibitions Branch of the Board of 
Trade for the Brussels and Turin Exhibitions 
of 1910 and 1911. In 1912 he returned to 
Doncaster as personal assistant to the late 
Sir Nigel Gresley. During the 1914-1918 war 
Mr. Bulleid was commissioned in the Army 
Service Corps and served G.H.Q. and Army 
Headquarters in France. He was promoted to 
major in 1917. On his return in 1918 he was 
transferred to Richborough as works manager. 
He then went to Doncaster in 1919, and the 
following year was appointed assistant carriage 
and wagon superintendent. In April, 1923, he 
became assistant to the Chief Mechanical Engi- 
neer, L.N.E.R., which position he continued to 
hold until 1937, when he was appointed the Chief 
Mechanical Engineer of the Southern Railway 
Company. He was responsible for the design 
and construction of the ‘‘ Merchant Navy ” 
and ‘‘ West Country ” classes of locomotive, 
and more recently the “‘ Leader” class now on 
trial. Mr. Bulleid is a member of the Permanent 
Commission of the International Railway Con- 
gress Association. He was President of the 
Institution of Mechanical Engineers in 1946, 
and President of the Institution of Loco- 
motive Engineers from 1939 to 1944. He 
is also President of the Institute of Welding. 
His work on locomotive design was recognised 
by the bestowal of the C.B.E. in the New 
Year’s Honours of 1949. 


The Loss of the Royal Mail Liner 
* Magdalena ” 


Tue result of the Ministry of Transport 
inquiry into the loss of the Royal Mail liner 
‘* Magdalena,” which, we may recall, was 
wrecked near Rio de Janeiro in April last, was 
given on Monday, October 3rd, at the Law 
Courts, London, when the findings of the Court 
were delivered by the Wreck Commissioner, 
Mr. J. V. Naisby, K.C., who sat with three 
assessors. The report, he said, was unanimous. 
The Court found that the casualty was caused 
by the fault of the ship’s master, Captain D. R. 
Lee, and of her first officer, Mr. C. J. Senior. 
The Court suspended the certificate of Captain 
Lee for two years, and that of Mr. Senior for 
one year, both periods dating from Monday 
last. No penalty was imposed on Mr. A. M. 
Ferguson, the second officer, who handed over 
something over half an hour before the vessel 
struck. The opinion of the Court was that 
Captain Lee’s failure, especially in view of the 
fact that he had under his care a new vessel, 
was a grave dereliction of duty. 


Mechanical and Electrical Engineer, 
Southern Region 


Ir is announced by Southern Region, British 
Railways, that on Monday, October 10th, 
Mr. S. B. Warder, M.I.Mech.E., M.I.E.E., 
M.Amer.I.E.E., will take up his appointment as 
mechanical and electrical engineer, Southern 
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Region. Mr. Warder was born at Portsmouth 
in 1901, and was educated at the Glasgow High 
School, and at the University of London. 
After serving an apprenticeship with Johnson 
and Phillips, Ltd., he gained further experience 
with Ferguson Pailin, Ltd., and later as an 
engineer with the General Electric Company, 
Ltd. In 1927 he joined the Swedish General 
Electric Company (later Asea Electric, Ltd.) 
as an engineer in the export department, and 
eventually succeeded to the position of chief 
engineer and manager of that department, in 
which he was actively associated with contracts 
not only for railways in this country, but for 
railways in many other lands. He joined the 
Southern Railway in March, 1936, as technical 
assistant to Mr. Alfred Raworth, who was then 
electrical engineer for new works, and while 
in that position he represented the railways 
on many Government technical committees. 
Mr. Warder was appointed new works assistant 
to the chief electrical engineer in August, 
1943, and was primarily concerned with the 
plans for the future development and recon- 
struction of the electrified system. In 1946 
he was one of a delegation who visited North 
America to study and report on the develop- 
ment of diesel-electric traction and the poss- 
ibility of its application in this country. He 
was appointed assistant to the Chief Electrical 
Engineer in January, 1947, and became electrical 
engineer, Southern Region, in January, 1948. 


The Retirement of Mr. Oswald Wans 


Ir is announced by Ruston and Hornsby, 
Ltd., of Lincoln, that Mr. Oswald Wans, who 
for nearly twenty years has served his company 
as chief engineer, retired from his executive 
position on September 30th, but will retain his 
seat on the board. Mr. Wans received his 
education at Banff Academy and Dulwich 
College and his technical training at King’s 
College, London. He served his apprenticeship 
with Bryan Donkin and Co., Ltd., of London, 
and afterwards spent three and a half years in 
India. Returning to England he joined John I. 
Thornycroft and Co., Ltd., with whom he 
remained for four years. In 1910 he joined 
Ruston Proctor and Co., Ltd., of Lincoln, and 
in 1922 was appointed technical manager. He 
became chief engineer of Ruston and Hornsby, 
Ltd., in 1930, and was made a director of the 
firm in 1937. Mr. Wans was responsible for the 
design and development of the Ruston cold- 
starting horizontal engine and the vertical 
cold-starting airless-injection engine, ranging 
from small powers for fishing boat propulsion 
and marine auxiliary uses to the larger engines 
for marine propulsion up to 2500 b.h.p. Recently 
he introduced the multi-engine propulsion 
system raising powers up to 12,000 b.h.p. for 
marine work. He sponsored and developed 
since the war the Ruston gas turbine. As 
from October Ist, Mr. Ian Wans will succeed 
his father as chief engineer, engine department, 
with Mr. G. B. R. Feilden as chief engineer, 
turbine department. Mr. Ian Wans was 
educated at Dulwich College, and after a 
Ruston apprenticeship he studied turbo-super- 
charging and oil-operated marine reverse gears 
in Switzerland. He spent some time with 
William Doxford and Son, Ltd., at Sunderland, 
and returned to Lincoln in 1939 as test engineer. 
He was chief draughtsman in 1940 and in 1944 
was appointed engineer-in-charge and became 
assistant chief engineer in 1949. Mr. G. B. R. 
Feilden, who becomes chief engineer of the 
turbine department, was educated at Bedford 
College and graduated with First-Class Honours 
at Cambridge. He saw service with the 
B.T-H. Company at Rugby, and with Lever 
Brothers and Unilever, Ltd., and in the early 
part of the war was transferred to Power Jets, 
Ltd. He has studied gas turbine development 
in Switzerland and Germany, and joined Ruston 
and Hornsby in 1946, since when he has 
been engineer-in-charge of the gas turbine 
department. 
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Liverpool Street—Shenfield Electrification 


No. II—({Continued from page 372, Sept. 30th) 


of 30,000kW. In all there are fifteen rectify- 
ing units, each comprising two cylinders 
arranged for twelve-phase operation. 

Apart from certain modifications the 
rectifiers are of the company’s standard 


PowER SUPPLIES AND DISTRIBUTION 

WER supplies for the Liverpool Street-— 
Shenfield line electrification are derived 
fom British Electricity Authority feeders 
delivering electricity to the railway’s dis- 
tribution system at a sub-station at Chadwell 
Heath and another, known as Crosswall, near 
Fenchurch Street. Distribution of the power 
involves 33-kV cables interconnecting six 
mercury-are rectifier sub-stations on the 
ac. side and four track-sectioning cabins on 
tne d.c. side. At these cabins the overnead 
line is paralleled through high-speed circuit 
breakers and a bus-bar with the objecv of 
providing sectionalising facilities to allow 
track faults to be cleared quickly and to 
limit the volt drop on the d.c. supply system. 
Indoor high-tension switchgear is installed 
at two of the sub-stations, while the other 
four embody outdoor switchgear. Local 
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control boards are provided at each of the Supply from B.E.A. 
sub-stations and track-sectioning cabins, (sear vaneend 


although all are normally unattended and 
are controlled by supervisory equipment 
from the main control room adjoining Chad- 
well Heath sub-station. The main items of 
electrical equipment in each suh-station and 
track-sectioning cabin are summarised in 
the table below. 

As indicated in the accompanying diagram, 
which shows the general arrangement of 
power supplies and distribution, two feeders 
from the B.E.A. 22-kV network enter the 
Crosswall sub-station, where the voltage is 
stepped up to 33kV. At Chadwell Heath, 
which is situated at approximately the mid- 
point of the system, there are four 33-kV 
feeders from the Barking power station. It 
will be seen that a single interconnecting 
cable is provided between Crosswall, Bethnal 
Green, Stratford and Chadwell Heath, while 
two interconnecting cables run between 
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design. As illustrated herewith, each recti- 
fier cylinder, with its cooling fan, is housed ina 
sheet steel cubicle, arrangements being made 
for the cooling air to be drawn either from the 
interior of the sub-station or directly from 
outside through air filters. 

The transformers associated with the 
rectifiers are provided with off-circuit tapping 
switches and are designed for natural oil 
cooling. They are situated in bays outside 
the sub-station buildings, the arrangement 


Electrical Equipment for Sub-Stations and Track Signalling Cabins 





| | 
| Total rectifier | No. of outdoor | Indoor heavy- | No. of high- 













































































Location Description | capacity | oilcireuit | duty metal- speed d.c. 
is | breakers clad circuit 
| | switchgear | breakers 
—E _———E—————EEEE | i cadiniabientsiih ee pene | 
Crosswall, near Fen-| Sub-station with indoor} 2000kW _— 6 units } 3 
church Street | 33-kV switchgear 
LE einai aaa a: ae AY ee Se : foe ores 4 
Liverpool Street... | Track sectioning cabin...| - — | — 8 
Bethnal Green ... .| Sub-station with indoor| 6000kW — 8 units 11 and 1 spare 
33-kV switchgear | 
Bow Junction ... al Track sectioning cabin...| - -— -— | 11 
Stratford a Sub-station with outdoor, 8000kW 6 | 12 and 1 spare 
| 33-kV switchgear 
a —es - |—_________ ee ee ee 
Ilford... ... ...| Track sectioning cabin...| — — | — 8 
Chadwell Heath... ...| Sub-station with outdoor! 6000kW | 10 | 11 and 1 spare 
|  33-kV switchgear | 
Gidea Park... ‘ol Sub-station with outdoor] 4000kW | 8 = | 10 and 1 spare 
|  33-kV switchgear 
Brook Street sel Track sectioning cabin...| — -~ = 8 
Shenfield ...| Sub-station with outdoor,  4000kW | 4 a | 10 
33-kV switchgear 
Brentwood ... ...| B.E.A. sub-station with| — | 4 Ss = 
outdoor 33-kV switch-} 
| gear | | 
| 








Chadwell Heath, Gidea Park and Shenfield 
with a loop to the B.E.A. sub-station at 
Brentwood. 


at Chadwell Heath sub-station, which is 
typical, being shown in one of the illustra- 
tions on the opposite page. 


Sus-STATIONS WITH OUTDOOR 33-KV 
SWITCHGEAR 


The lay-out and equipment of the four 
outdoor sub-stations—Stratford, Chadwell 
Heath, Gidea Park and Shenfield—are similar, 


D.C. Power SUPPLY TO THE 
RaILwaYy 

The 33-kV supply is converted to 1500V 

direct current by G.E.C. air-cooled, steel-clad, 

mercury-are rectifiers with a total capacity 
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although their rectifier capacities differ. It 
is therefore proposed to describe only the 
6000-kW sub-station at Chadwell Heath, for 
which a single-line circuit diagram is repro- 
duced overleaf. 

A single-storey building houses the 
mercury-are rectifiers, the 1500-V rectifier 
circuit preakers and track feeder high 
speed circuit breakers and track isolators, 
as well as the battery room and control room 
for the local main control board. The high- 
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SINGLE-LINE DIAGRAM OF POWER SUPPLIES AND DISTRIBUTION 


speed circuit breakers and control gear are 
situated in an annexe, into which the warm 
air, dispersed by the rectifier cooling fans, is 
exhausted to provide the necessary space 
heating. The control board is equipped with 
an e.h.t. mimic diagram, protective relays, 
local control switches and all necessary super- 
visory gear for remote control, as described 
more fally below. 

An illustration opposite shows the general 
lay-out of the 33-kV outdoor switchgear, 
which is built up on a raft adjoining the 
building, provision being made for future 
extensions. Included in this illustration are 
the overhead tubular ring main bus-bars, and 
isolators of the horn air-break switch type, 
mounted on pre-cast concrete structures. 
Another photograph reproduced opposite 
shows one of the maia 33-kV, 500-MVA low- 
oil-content circuit breakers, in which each 
phase is contained in a separate tank, the 
three phases being supported in a fabricated 
steel frame. These circuit breakers are 
solenoid-operated and are characterised by 
easy accessibility, to simplify inspection and 
maintenance. Auxiliary transformers, which 
reduce the voltage to 415/240V for power and 
lighting at the sub-station, are also provided 
and are connected to the 33-kV supply 
through outdoor high-tension fuses, as are 
also the metering voltage transformers. 
Metering transformers are not included in 
the equipment at the Stratford sub-station. 

A 500-KVA transformer with off-circuit 
tapping switch is installed on the Chadwell 
Heath sits for stepping down the voltage 
to 6-3kV for general power and lighting 
supplies to the railway, the supply from this 
transformer being controlled from a switch 
kiosk. 


SuB-STATIONS WITH INDOOR 33-KV 
SWITCHGEAR 


The two indoor sub-stations differ con- 
siderably in their design. That at Bethnal 
Green is a single-storey building, the lay-out 
being similar in many respects to the sub- 
stations already described, except that addi- 
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tional space is provided in the building to 
accommodate the 33-kV switchgear, and open 
bays for the auxiliary transformers. 

The 33-kV switchgeer consists of G.E.C. 
low-oil-content, heavy-duty, metal-clad 
equipments incorporating solenoid-operated 
circuit breakers of 500-MVA_ breaking 


ONE OF TWO CYLINDERS OF A 1500V, 3000KW RECTIFIER 


capacity, the complete switchboard being 
illustrated herewith. Owing to the very small 
full-load current taken by the auxiliary trans- 
formers at 33kV and the consequent imposs- 
ibility of affording efficient over-current relay 
protection, the oil switches controlling these 
circuits are of the fuse-tripped type. 

A different lay-out is used at the Crosswall 
sub-station, although the electrical equip- 
ment is similar to that at Bethnal Green. The 
very restricted site conditions and the addi- 
tional space required for the two B.E.A. 
22/33-kV transformers and 22-kV_ switch- 
gear made it necessary to resort to a two- 
storey building with a cable basement. All 
the 33-kV and 22-kV switchgear and trans- 
formers are accommodated on the ground 
floor, the rectifier, 1500-V d.c. high-speed 
circuit breakers and main local control board 
being on the floor above. 

The four track sectioning cabins situated 
between the sub-stations are single-storey 
buildings and house the 1500-V d.c. high- 
speed circuit breakers for the track feeders, 
the local control panels, and all necessary 
supervisory equipment for remote control 
from the main control room at Chadwell 
Heath. 


PROVISION FOR FUTURE DEVELOPMENTS 


In the lay-out of the sub-stations and 
track sectioning canins careful consideration 
has been given to the importance of allowing 
for future extensions. For example, the 
rafts on which the 33-kV switchgear is 
mounted will permit equipment for addi- 
tional feeders to be added at a future date, 
while the metal-clad switchgear rooms at 
the Bethnal Green and Crosswall sub-stations 
are already arranged to accommodate further 
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33-kV circuits. The sub-station buildings 
themselves can easily be extended to accom- 
modate additional rectifying units as the 
need arises. 

In passing, we should mention that the 
estimated values of high-tension maximum 
demand and annual consumption at two of 








the sub-stations are as follows :—At Chadwell 
Heath, approximately 12,000kW and 30 
million units, and at Crosswall, approximately 
4000kW and 10 million units. 


CONTRACTORS 


The main contractor for the supply and 
installation of the sub-station equipment 
was the General Electric Company, Ltd., 
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Ltd., is the first to be installed in this country 
for the control and indication of 1500.y de 
overhead traction supply. This su pervigory 
equipment, which operates on what is known 
as the ‘‘common equipment system.” 
standardised in design and may be ; 


to any traction distribution networ, With 


SOOMVA METALCLAD SWITCHGEAR AT BETHNAL GREEN 


only minor modifications as determined by 
local conditions. 

The control station occupies a separate 
building at Chadwell Heath. The control 
desk and diagram are in the main control 
room and the associated relay and switching 
apparatus and batteries are housed in two 
separate adjacent rooms. For supervisory 
signalling the remote stations are connected 

to the control station 





by light-current multi- 





core cables which are 
run alongside the track 
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SINGLE-LINE DIAGRAM OF CHADWELL HEATH SuUB- STATION 


while the supervisory remote-control equip- 
ment was the responsibility ot Standard 
Telephones and Cables, Ltd., acting as sub- 
contractors. 


REMOTE-CONTROL EQUIPMENT 


The supervisory remote-control system 
installed by Standard Telephones and Cables, 


a standby. In addi- 
tion to these net- 
works, two metering 
pilots (one pair each) 
serve all stations to the 
east, and two similar channels serve all 
stations to the west. 

At present the supervisory system is 
equipped to handle eleven remote stations 
(seven sub-stations and four track-sectioning 
cabins), but the control desk and common 
equipment has capacity for up to thirty-six 
such stations, which is as many as may be 
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required on this section in the future. 

Unlike previous remote-control systems 
in which one set of contiul station equip- 
ment Was provided for each sub-station, the 
modern common equipment system needs 
only one set of control room equipment, no 
matter how many sub-stations are controlled. 
This common equipment is switched, as 
required, to any pilot network and so to 
any remote station which may then be con- 
trolled from, and indicated at, a master 

contro! panel. Thus one operator is able 
to control and supervise the whole distribu- 
tion network, It is usual, however, to pro- 
yide two separate sets of common equipment, 
each with its own master panel to enable two 
operators to work simultaneously on any 
two pilot networks: these sets are known 
nominally as left-hand and_ right-hand 
systems, according to the disposition of the 
master control panel relatively to the control 
desk. Apart from increasing the speed of 
operation, the provision of two complete 
systems guards against losing control of 
the network in the unlikely event of a major 
fault developing in the supervisory gear. 

Moreover, the use of two systems allows a 
section of track to be ‘‘ opened ”’ or “ closed ” 
in a matter ot seconds, which is of first 
importance in the event of an accident or 
fault. 

Facilities are provided at the control desk 
for the following operations, inter alia: 
opening or closing rectifier a.c. circuit 
breakers; opening or closing d.c. track 
feeder circuit breakers ; checking condition 
of all circuit breakers in any sub-station ; 
simultaneous group opening or closing of 
four chosen track breakers at any sub- 
station. In addition various meter readings 
can be made. For example, two simul- 
taneous readings can be taken of rectifier 
load or bus-bar voltage, the two readings 
being chosen at will from one station, or 
one reading from each of any two stations. 
Finally, the control desk provides muscel- 
laneous alarm indications, standby pilot 
line switching, and selective telephony to all 
parts of the network. 

A general view of Chadwell Heath control 
room is reproduced on page 390. The operator 
standing at the centre of the control desk is 
“setting up” the diagram-dressing panel 
for putting a rectifier on load at a selected 
sub-station. 

The master control panels are mounted 
on the desk, one at each side of the diagram 
dressing panel and, with the duplicate tele- 
phone switchboards, are within easy reach 
of the operator from his writing position. 
With the exception of the pilot change-over 
and station connecting keys, all keys and 
lamps necessary for control are mounted on 
the master control panels so that the operator 
has complete control of any remote station, 
and telephonic communication with the whole 
of the network, from his sitting position. 

Either set of common equipment and 
master control panel may be connected 
instantaneously to any pilot network. This 
operation is done by turning the appropriate 
“connect” key on the dressing panel, to 
the left or right as required. 

Since the master control panels are used 
for all sub-stations they cannot maintain 
a permanent record ot the breaker condi- 
tions at any one station, and therefore a 
mimic diagram is provided for this purpose. 
It is mounted behind the desk on a self- 
supporting wall structure so as to be in full 
view of both operators. On it the main 
electrical distribution network and_ track 
circuits are shown in outline, and each circuit 
breaker and mercury-are rectifier is repre- 
sented by a lamp unit which indicates the 
position of the breaker (‘‘ on” or “ off ’’) or 
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rectifier (“ on,” “ off” or “ locked out’) by 
displaying respectively red, green or amber 
lights. Thus the operator can tell at a glance 
the state of all circuit breakers and rectifiers 
on the network. 

The mimic diagram is manually dressed on 
information supplied by the master control 
panels by means of keys fitted on the dressing 
panel. This panel occupies the centre section 
of the desk and it can be seen from the 
photograph shat it is equipped at present 
to handle only the existing remote stations. 
When more stations are brought into service 
the desk will be re-equipped to handle them. 

The switching equipment consists entirely 
of telephone-type apparatus operating at 
50-V direct current. Selective signalling 
is by d.c. impulse trains as normally used in 
telephone practice, but with the addition 
of special safeguards against corrupt codes 
causing mal-operation. The most important 
safeguard is “* constant total” signal check- 
ing, which ensures that any corrupt code is 
rejected so that the equipment either does 
the right thing or nothing at all. 

To facilitate maintenance and iaspection 
the equipment is mounted on Post Office type 
jack-in panels. Any panel developing a 
fault can be removed from service, replaced 
by another and then repaired on the bench 
at leisure. All the apparatus is enclosed within 
seam-welded, steel, dustproof cubicles 
installed in the control station apparatus 
room. Lift-off doors are provided both at 
the back and the front of the cubicles. At 
the control station a separate test cubicle is 
provided for routine testing the control 
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station equipment. A portable test set is used 
to check sub-station equipment. 

As the sub-stations are connected to the 
control station equipment only when being 
controlled or “ checked,” special provision 
is made for them to “ call” control in the 
event of a sub-station fault or unauthorised 
change in breaker position, such as “ trip on, 
overload,” &c. In such an _ eventuality 
an alarm bell is sounded in the control room 
and a lamp flashes in the appropriate sub- 
station connect-key head. The operator then 
connects the common equipment to that sub- 
station and presses the “ check ”’ key, where- 
upon the sub-station transmits the position 
of all its breakers. Any change that has 
taken place is then immediately made 
apparent and the necessary action is then 
taken by the operator. This sequence of 
events takes only ten to twelve seconds. 

For ‘‘on request’ metering of rectifier 
load and bus-bar volts electronic (impulse- 
modulated) telemetering is used and the 
system is so arranged that two readings may 
be simultaneously displayed. These may be 
selected at will, either one reading from each 
of two stations, or two readings from any 
one station. While displayed, the readings 
are continuously responsive to load or 
voltage changes so that, for instance, two 
rectifiers at one station may be compared 
under operating conditions, or, bus-bar 
voltage at each end of a section may be 
measured. Coupling between bus-bars and 
the electronic telemeter units is by a method 
which effectively isolates the metering equip- 
ment from the 1500-V direct current supply. 


(To be continued) 


The International 


Motor Exhibition 


No. Il—(Continued from page 378, Sept. 30th.) 


THE Export DRIVE 
OMPARED with our American com- 
petitors, British cars are far less uniform 
in appearance as well as in their general 
constructional lay-out. They comprise prac- 
tically every type of bodywork, saloons, 


the American demand for automatic or 
semi-automatic drive. Cars like the Daimler, 
the Rolls-Royce and the Bentley will always 
find their market in spite of the fact that 
they are considerably more expensive than 
American cars of 1 comparable class. In a 





CHASSIS OF 1:25 LITRE TRIUMPH 


coupés, open sports cars, with power units 
ranging from less than 1 litre (Ford 
‘ Anglia’) to the eight-cylinder, 5-5-litre 
Daimler, a car with fluid fly-wheel and pre- 


selector gear change, which should satisfy . 


** MAYFLOWER ”’ 


case like this, it is not so much the 
general appearance of the car, but the reputa- 
tion of the maker, quite apart from the first- 
class workmanship, which induces the cus- 
tomer to choose one of these well-known 
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makes. Similar considerations would apply 
to the sales of high-class sports cars, and here 
again the reputation of the maker is the 
decisive factor. However, these high-class 
and rather expensive cars, which are made in 
comparatively small batches only, do not 
form the main bulk of our export sales to 
Canada and U.S.A. It is the medium-sized 
family saloon, fitted with engines ranging 
from about 1-3 to 2-5 litres—just the car 
for which our own home buyers are so eagerly 
waiting—which is becoming more and more 
popular in our export sales. 

So far, we do not know enough about.the 
social and economic background of our 
Canadian and U.S.A. customers, but we can 
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FRONT WHEEL SUSPENSION OF 1:25 LITRE 
TRI PH 


assume that in the majority of cases a 
British car is being kept in addition to 
some existing large American car, to be used 
for short shopping trips to town in congested 
traffic, or, briefly, in all cases where a smaller 
and handier car cau offer definite advan- 
tages. The American motor-car industry 
at present is not sufficiently interested in 
building this small type of car, although, as 
sufficiently proved by the cars made in the 
European factories, associated with the 
General Motors Company, they are quite 
capable ot doing so. 

Difficulties of entering the American and 
Canadian market have been and are still 
quite formidable, not so very much because 
of existing import restrictions, but because 
our prices have been high, and much 
resistance, partly arising from service stations 
and garages which are rarely fitted with tools 
to suit our B.S.F. thread had to be overcome. 
Thanks to the efficient sales organisation 
of our principal automobile concerns, things 
have improved lately, and it is to be expected 
that now, after the devaluation of the 
pound, our cars will make good headway in 
these markets. 

Conditions are not so very different in 
South America, where American economic 
influence predominates, although there, again, 
a definite shortage of hard currency might 
eventually work out in our favour. 

We mentioned before that tne American 
car in its whole conception and design is 
mainly built to suit the conditions in U.S.A.; 
however, there is no denying that in some 
European countries, especially in Belgium, 
Holland and Switzerland, the number of 
newly registered American cars has been 
rising steadily. One of the reasons is the 
fact that the motor industries of the Con- 


metres. 
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tinent suffered very badly during the World 
War and that it took a very long time, even 
in our own industry, to switch over from war- 
time to peace-time production. Considering 
that it was not until a year ago that our own 
industry entered the export market with 
really modern types, it could only be expected 
that the large pent-up demard for cars in 
those countries which do not possess an 
automovile industry of their own would be 
partly satisfied by the Americans. It is 
openly admitted by the majority of motor 
dealers that the American car is by no means 
the ideal vehicle, for none of those countries 
have wide first-class roads, stretching 
for long distances and permitting a high 
average speed. The roads leading through 
towns and villages are frequently narrow 
and curved, the traffic heavy, and the oppor- 
tunities for parking limited. Petrol, 
although no longer rationed, is expensive, 
and one would imagine that some modern 
version of the medium-powered European or 
British car would be far better suited for 
this particular set of conditions. Still we 
have to content ourselves with the fact that 
a considerable number of large American 
cars are running even as taxis, ie., in a 
capacity where economy ought to be the 
main consideration. 

There is no doubt that the American car 
looks attractive and has a high degree of 
riding comfort. The modern semi-automatic 
or automatic transmission makes driving 
and negotiation of traffic easy, and the 
cars are capable of climbing practically every 
mountain road. And, last but not least, the 
prices are attractive, the ordinary type of 
American car costing very little more than a 
medium-sized British family saloon. 

All signs seem to indicate that the devalua- 
tion of the pound will make these markets 
easier for us, but our future sales policy will 
have to stress more the economical aspect of 
the problem, and will have to emphasise 
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designed after the war with a view to achiey. 
ing the utmost economy not only in fue 
consumption, but in general running costg 
These cars, many of them very ingeniously 
designed and cleverly built, approach the pro. 
blem of the small car from an entirely different 
viewpoint, and from what can be judged 
so far with great success. Although the 
accommodation for passengers and higgage jg 
somewhat restricted, the designers have bee 
able to give these small vehicles, weighing 
only some 10 cwt to 12 ewt, a riding comfort 
which, a few years ago, would have been 
considered incredible. It is a fact that the 
springing of some of these light cars with 
independent suspension of front and rear 
wheels is equal to or better than that of 
many pre-war cars weighing two or three 
times as much. 

There always seems to be a certain amount 
of risk involved in the design of a very small 
car inasmuch as some of these ‘ babies 
seem to be quite healthy in every respect 
when making their first appearance. Their 
power/weight ratio is satisfactory, the riding 
properties quite good, and the accommoda. 
tion just adequate. But manufacturers are, 
unfortunately, rather inclined to comply 
with the demands of the public by adding 
a couple of inches in width here and an inch 
in headroom there, with the result that 
eventually the “ baby” grows entirely out 
of proportion, to become a small family saloon 
with an undernourished engine. It is to be 
hoped that the manufacturers of the present 
Continental models of this type will refrain 
from this folly and leave the cars as they are, 
the more so as they really seem to satisty 
the demand ot a wide circle of customers. ~ 

Last year’s Motor Exhibition proved that 
we have got the means of pursuing the 
export drive with very powerful weapons in 
form of modern, economical and well- 
designed cars. This year’s show gives us the 
possivility of comparing our new types with 
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that it is the running costs which determine 
its economical use and not only the initial 
cost of the car. 


THE VERY SMALL CAR 


In this connection it may be interesting 
to note that in Belgium and Switzerland we 
are faced with another type of vehicle which, 
although not quite as popular at present 
as the large American car, seems to gain a 
lot of popularity, namely, the small car with 
an engine of some 400 to 800 cubic centi- 
The majority of these cars were 


SALOON 


** MAYFLOWER*’ 


the ones we are likely to meet as competitors 
on our export markets, to study them, explore 
any weaknesses, and learn from them what 
we consider worth while. Not all of the 
foreign models shown are of the latesc type, 
nevertheless, the fact that we have them 
so handy under one roof makes this study 
quite fascinating. 
Tue TrrumpH ‘‘ MAYFLOWER ” 


However, before going on to discuss some 
of the prominent foreign makes, we must 
mention the latest newcomer to the class 
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of the light British family saloons, the 1-25- 
litre Triumph. Measured by 1949 standards 
the car is quite orthodox in its lay-out, with 
a stiff integral body-chassis, weighing only 
18 cwt and having a four-cylinder, 1-25-litre 
engine with side valves. The car has 
independent front-wheel suspension, tele- 
scopic siiock absorbers being neatly arranged 
inside the coil springs as illustrated herewith. 

As mentioned before, the car is quite 
orthodox, measured by 1949 standards, the 
only unorthodox feature being that the 
appearance is orthodox, measured by the 
standards of 1947, in as far as the body 
designer has tried to maintain the traditional 
“ knife-edge ”’ contour of the former Triumph, 
mitigated, however, by curved wings and 
recessed headlamps. The effect thus pro- 
duced is quite striking, and it will be interest- 
ing to watch the reaction of the public 
towards this new body style. 


AMERICAN EXHIBITS 


Turning now to the American exhibits, 
one cannot help feeling greatly impressed by 
the display of General Motors, who are 
showing their Buick, Chevrolet, Cadillac, 
Pontiac and Oldsmobile models. Although 
all these firms belong to the same concern 
and freely exchange each other’s knowledge 
and experience apout design and manafe c- 
turing methods, although they are kept 
informed by the same research institutes, 
they have all been able to maintain a certain 
degree of freedom as far as the basic lay-out 
of their cars is concerned. We find in this 
group all types of engines (vee eight, straight 
six, straight eight) and valye. arrangements 
(overhead or side valves), pistons (aluminium 
or cast iron) and different rear-axle suspen- 
sions (coil springs or leaf springs) to suit the 
fancy of practically every customer. There 
seems to be only one uniformity and that 
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The advantages of such an automatic 
transmission are obvious. The elimination 
of the clutch pedal and of the gear lever and 
the need for their operation makes driving 
easy and safe under almost any circum- 
stances, and helps to reduce fuel and oil con- 
sumption, and wear and tear on, the engine. 

Needless to say, the cars of the General 
Motors Company are not the only ones fitted 
with automatic or semi-automatic gearboxes. 
Chrysler, De Soto and Dodge, for instance, 





395 


effect with comparatively simple means, 
or, to put it in a more concrete way, to 
build a smooth and silent-running, reliable 
power unit of satisfactory efficiency with a 
minimum of expensive material and without 
resorting to the necessity of any superfine 
machine operations. This, of course, is done 
by careful attention to the detail design, 
all parts being laid out with a view to 
economic mass production. Measured by 
conventional standards the American engine 
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employ fluid fly-wheels in addition to a single- 
dise clutch in conjunction with a hydraulic- 
ally operated four-speed gearbox. Hudson 
uses a three-speed gearbox with an additional 
epicyclic overdrive (operated by an overriding 
clutch and freewheel) and gear change 
actuated by a system of solenoids and 
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concerns the gear, as practically all of these 
cars can be fitted with the ‘‘ hydramatic ” 
control. 

This device, which is actually fully auto- 
matic, employs a fluid fly-wheel coupling and 
‘wo trains of epicyclic gears, arranged in 
series, giving four forward transmission 
speeds. By an ingenious combination of 
band brakes and clutches the two gear trains 
can be hydraulically coupled to either the 
outer casing of the fluid fly-wheel or to the 
runner, thus allowing the engine torque to be 
subdivided to one or the other of the two 
gear trains. The automatic control is effected 
by pressure variations in the hydraulic 
system, which includes an oil pump, to keep 
the fluid coupling filled. 


vacuum diaphragms, the latter connected to 
the engine manifold. 

Semi-automatic gearboxes of an earlier 
type, in particular those with controlled 
overdrive, are frequently to be found even 
in inexpensive models. The more modern 
types of control, however, are not part 
of the standard equipment of cars, but 
are optional, although their use is becoming 
more and more popular. 

The critic, especially if he happens to be 
an engineer, looking ander the bonnet of an 
American car (a procedure which, appa- 
rently, is not greatly appreciated by the 
salesmen on this year’s show) will always be 
impressed by the capacity of his colleague in 
the States to achieve an optimum technical 


is not particularly good looking, sometimes 
even giving the appearance of being a rather 
clumsy and not extremely well-proportioned 
affair, but closer study generally reveals that 
some apparent esthetical imperfection is 
due to considerations necessitated by require- 
ments of machining and assembling. A 
typical example in this respect is the large 
eight-cylinder, L-blocks of some of these 
American models which, with their difficult 
coring, require an extremely high standard 
of foundry technique. 


FRENCH CARS 


Turning now to the French cars, we expect 
and do indeed find a fundamentally different 
attitude. The French designer—and the 
same applies to the Italian—is first and fore- 
most a creative artist who conceives his 
creation as a whole without, in the pre- 
liminary stage, being too much worried 
about considerations of production. His art 
is, however, by no means l’art pour l'art, but 
well backed by solid scientific understanding 
of the problem. The French power: units 
are, as a rule, extremely well designed, with 
clear-cut lines, pleasing to the eye, very 
often a perfect example of functional beauty. 
Among the eight French exhibitors we find 
the old, well-established firms of Citréen, 
Delage, Delahaye and Hotchkiss, with their 
equaily well-known products. The Citréen 
front-drive cars would certainly gain by a 
restyling of their bonnet and their front wings, 
but in every other respect the two models 
(a four-cylinder of 1-6 litres and a six-cylinder 
of 1-9 litres capacity) are still as modern 
in their general lay-out as eighteen years or 
so ago, when they caused a major sensation 
at the Salon de l’Aatomobile with their 
integral chassis body, detachable front-wheel 
and power-unit section, torsion bar springing 
throughout and detachable cylinder liners, 

It seems remarkable that nowadays the 
French are again making efforts to push the 
Cotel gearbox, which is standard equipment 
in the 3-litre Delage and 3}-litre Delahaye 
and optional in the 3}-litre Hotchkiss. The 
Cotal gearbox employs trains of epicyclic 
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gears which are brought into action by 
clutches having iron faces, operated by 
electro-magnets. It dispenses with the usual 
gear lever and in its place employs a small 
lever and quadrant, mounted on the steering 
column, similar in design and purpose to the 
pre-selection gear unit. 

New and well designed as all these 
medium-sized French cars are, they do not 
incorporate any striking novel features, and 
one has to look at the modern small cars, 
i.e.; cars of less than 900 cubic centimetres 
capacity, in order to get an idea of the new 
trend in French automobile engineering. 


CHASSIS OF PANHARD FRONT -WHEEL-DRIVE CAR 


The demand for these small cars arose from 
sheer economic necessity and particularly 
from the desperate shortage of fuel. It also 
arose from the demand for a cheap and handy 
vehicle which combines good road holding 
properties with sufficient flexibility to main- 
tain its own even in heavy traffic. One of the 
best-known representatives of this class is 
the 750 cubic centimetre Renault, a car which 
only appeared on the market about two or 
three years ago, but is undoubtedly to-day 
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provided to accommodate the push-rod- 
operated overhead valves. Front and rear 
wheels are independently sprung by coil 
springs. The Renault carries four passengers 
in moderate comfort with a maximum speed 
approaching 55 m.p.h. The fuel consumption, 
about 55 m.p.g., at a constant speed of 40 
m.p.h., is very good indeed, and so are the 
hill-climbing propert- 
ies of this car. Thanks 
to the independent 
wheel suspension 


throughout, the spring- 
ing 


is excellent, the 
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noise of the rear engine being hardly notice- 
able inside the body, and one can say without 
exaggeration that this design, approaching 
the problem of the small car from an entirely 
different viewpoint, has a great number of 
attractive features. 

Similar to the Renault in its general lay-out 
is the Rovin, an open two-seater of all-steel 
construction which we mentioned in our last 
year’s show report. The Rovin has a water- 
cooled, horizontal, flat-twin engine of 425 


CHASSIS OF FIAT ‘*500°° Two-SEATER 


one of the most popular cars in France and 
is particularly evident in the streets of Paris. 
The Renault is of a stiff steel welded mono- 
coque construction with a four-cylinder 
in-line rear engine, developing 19 h.p. at 
4000 r.p.m. The cylinder head is an alu- 
minium casting, allowing a compression 
ratio of 6-7, and inserted valve seats are 


cubic centimetres, giving 11 h.p. at 3200 
r.p.m. Front and rear wheels are inde- 
pendently suspended by leaf springs. 

In contrast to the Renault and Rovin, which 
are both rear-engined cars, the other two, 
the new Citrdéen and the Panhard-Dyna, 
employ front-wheel drive. The Citréen, 
which is not exhibited here, but will make its 
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first appearance next week at the Paris show 
is powered by a 375 cubic centimetre gip, 
cooled, flat-twin engine, and possesses 
strangely enough, a four-speed gewr with 
overdrive. Otherwise, very little is know, 
yet about the car, which is being «waite 
with the greatest expectation by th 
It will be 


motoring public in France. 





PANHARD VALVE-OPERATING GEAR 


interesting to note the public reception. 

The Panhard-Dyna, another front-wheel 
drive car with air-cooled flat-twin engine, 
has some interesting constructional features. 
On a steel frame of exceptional rigidity, the 
body is mounted on cylindrical rubber 
blocks. This body is of composite design, 
partly consisting of light metal castings and 
partly of aluminium alloy sheet panels, 
bolted together by an ingenious system of 
concealed bolts and nuts. The makers claim 
that this construction is very light, exceed- 
ingly stiff, and keeps rattle-free, even when 
submitted to excessive stresses. The engine 
is an air-cooled, flat-twin of 610 cubic centi- 
metres capacity, developing 23 h.p. at 4000 
r.p.m. at a compression ratio of 6-25. The 
engine is well designed with particularly 
well-finned aluminium cylinder heads. An 
entirely novel feature is the use of torsion 
bars instead of the orthodox valve springs. 

ITALIAN Cars 

The Italian automobile industry is repre- 
sented by two firms—Lancia and Fiat, Italy’s 
biggest motor manufacturers, As far as the 
general tendency of the Italian design goes, 
one can say that the Italian designer is even 
more an artist in the lay-out of his power 
plant than the Frenchman, although, as a 
rule, not quite as original as the latter. But 
whatever he designs, engine, chassis or body, 
has an almost ornamental functional beauty 
which is delightful to the eye of an engineer, 
without in the least neglecting the more 
practical aspect of the problem—for instance, 
accessibility and the important considera- 
tions of economical manufacturing. It is to 
be regretted that Alfa Romeo, who were 
supposed to be represented here with two 
of their attractive sports cars, have been 
unable to get them here in time. The [2:5- 
litre Alfa Romeo sports cars, very fast and 
beautifully finished, are strong competitors 
for our own high-class sports cars, especially 
in North Africa and South America. 

Fiat show a four-cylinder, 1-1-litre and a 
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six-cylinder, 1-5-litre car, well designed, but 
without any striking new features, and, of 
course, Fiat’s best seller, the “500.” The 
Fiat “500,” first marketed about three years 
pefore the war, has changed very little and 
is still to be considered a very good example 
of a modern small car. Although con- 
ventional in its lay-out, it is an extremely 
well-sprung car, which gives good riding 
comfort even at comparatively high speed, 
and which, owing to its good hill-climbing 
properties, is very popular not only in Italy 
itself, but in France and Switzerland. The 
engine, @ four-cylinder in-liae of 570 cubic 
centimetres, develops 16-5 b.h.p. at 4400 
r.p.m., has overhead valves, operated by 
push rods, and the valves are seated in steel 
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seats, inserted in the aluminium cylinder 
head. The engine is entirely in front of the 
two radius rods and the transverse spring, 
which form the independent front-wheel 
suspension. The radiator is on top of the 
transverse spring, i.e., between engine and 
facia board, thvs making the engine compart- 
ment easily accessible. The Fiat ‘‘ 500 ” has 
a four-speed gearbox with synchro-mesh on 
the third and fourth ; the maximum speed is 
in the neighbourhood of 60 m.p.h., and the 
flexibility in the lower gears is quite sufficient 
to handle the car easily even in heavy traffic. 
Very sensibly the manufacturers are building 
this car as a two-seater only, as overloading 
would impair the good performance of the 
vehicle. 


(7'o be continued) 


Walsall Power Station 


MHE British Electricity Authority’s new 

generating station at Walsall was officially 
inaugurated by the Mayor, Councillor T. P. 
Riley, J.P., on Friday, September 30th, 
by which date two stoker-fired 150,000 Ib 
per hour boilers were supplying steam to the 
two 30-MW turbo-alternator sets that com- 
prise the first section of the station. Another 
30-MW set is due to be in service by the end 
of this year and a fourth set by next spring. 
Subsequent development has been deferred 


braces about 4886 square miles, covering 
Herefordshire, Worcestershire and parts of 
Gloucestershire, Oxfordshire, Staffordshire, 
Shropshire and Warwickshire, including Bir- 
mingham and its industrial environs. 

It will be recalled that Walsall power 
station was initiated under the auspices of 
the West Midlands Joint Electricity Autho- 
rity, on directions given in November, 1944, 
by the Central Electricity Board for the 
construction of the first section, comprising 
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and bounded on the north by the railway 
from Walsall to Wolverhampton (as illus- 
trated in the accompanying aerial view), 
on the east by the Wyrley and Essington 
canal and, on the south, by the Reeds 
Wood Park. Different parts of the site 
are at three distinct levels—the railway 
sidings and coal store at 445ft Oin O.D., 
the station buildings and cooling towers at 
462ft Oin O.D., and the road level sround 
the Birchills station at about 480ft O.D. 
Site preparation involved the excavation 
of some 300,000 cubic yards of material, 
but it was possible to use the spoil to form 
the embankment for the railway sidings 
and the coal store platform. 

These excavations revealed that the site 
was honeycombed not only with shallow 
mine workings but with deep pit shafts, 
and it was-evident that a reinforced concrete 
raft would be required to carry the weight 
of the plant and buildings. Whereas the 
east end of the site provided a solid founda- 
tion for the raft at no great depth, at the 
west end of the building excavation was 
necessary down to a depth of 40ft in places. 

As already indicated, the West Midlands 
Joint Electricity Authority was responsible 
for initiating the Walsall power station pro- 
ject as well as for its design—with the co- 
operation of Messrs. L. G. Mouchel and 
Partners, who were the _ consulting 
engineers for the cooling towers. The 
individuals who were primarily associated 
with the scheme at this stage were Mr. C. R. 
Heathcock (chairman of the W.M.J.E.A., 





because of the capital investment. restric- 
tions, but, by 1952, the complete installation 
should consist of six turbo-alternator sets, 
twelve boilers and six cooling towers, with 
the necessary auxiliary plant, to give the 
station a generating capacity of 180MW. 
In the near future, therefore, Walsall will 
be in a position to make a valuable contri- 
bution to the power resources of the Mid- 
lands Division of the British Electricity 
Authority : more than 10 per cent 
will thereby be added to the aggregate of 
1500MW already installed in the nineteen 
power stations in the Division, which em- 


WALSALL POWER STATION UNDER CONSTRUCTION 


two turbo-alternators, five boilers, two 
cooling towers and the associated ancillary 
works. Further direction was given in July, 
1946, for the additional installation of two 
turbo-alternators, four boilers and two 
cooling towers. Finally, thirteen months 
later, direction was given to increase the 
installed capacity to 130MW. 


THE SITE AND BUILDINGS 


Meanwhile, in October, 1946, work was 
started on the power station site, which 
occupies a sixty-four-acre strip of land 
west of the old Birchills power station 


1947-48), Mr. H. F. Carpenter (then clerk 
and manager to the Authority) and Mr. 
L. F. Jeffrey (then chief engineer to the 
Authority). Work was well advanced when 
the station was vested with the Midlands 
Division of the British Electricity Authority, 
on April 1, 1948. No interruption was 
caused by the changeover; the construc- 
tional staff of the W.M.J.E.A. was largely 
merged in the Midlands Division organisa- 
tion, under the divisional controller, Mr. 
F. W. Lawton; in particular, Mr. L. F. 
Jeffrey, who was responsible for the design 
of the station, became chief generation engi- 
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neer (construction) of the Midlands Division. 

In fact, the main interruption to the pro- 
gress of the work was imposed by the 
unusually difficult weather conditions during 
the winter of 1946-47. Despite this delay, 


BOILER CONTROL PANEL 


however, the first generating set was in 
operation within three years and three 
months of the start of work. 

Referring to the aerial view, which shows 
the general arrangement of the station, the 
boiler-house on the left is 408ft long, 116ft 
wide and 99ft l4in high. The next bay 
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high. The turbine bay is the same length 
but is 67ft wide and 70ft high. 

The main buildings are of steel, stiff frame 
and portal construction, with brick filling. 
Multi-coloured facing bricks, four courses 
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two tipplers. Alternatively, coal from rai. 
way wagons will be delivered to store at 
a rate of 100 tons per hour. There will be 
provision, thirdly, for water-borne coal to 
be delivered from the barges to bunkers at 


1SOOMVA MAIN SWITCHGEAR 


to the foot, laid in Old English bond form 
the cladding for the outside walls. 


CoaL HANDLING PLANT 


Coal consumption at the completed power 
station will be in the region of 8000 tons per 
week, transport to the site being by rail 


ne SAginPey 


30MW TURBO-ALTERNATOR SET 


immediately to the right is the switch annexe, 
which is 500ft long, 25ft wide and 62ft 8in 
high. Between the switch annexe and the 
turbine house on the extreme right is the 
auxiliary plant bay, which is 650ft long 
(when complete), 25ft wide and 62ft 8in 


or by canal. To handle coal delivered by 
both means of transport, the plant that is 
being installed will have four main functions. 
First, rail-borne coal will be discharged from 
10-ton wagons and delivered to the boiler 
bunkers at 200 tons per hour when using 


a rate of 90 tons per hour and, fourthly, 

for coal from store to be transported to 

bunkers at a rate of 160 tons per hour. 
Each of the side-discharge wagon tipplers 


TURBINE CONTROL PANEL 


is driven by a 25}b.h.p. 720 r.p.m. motor and 
is designed to handle ten wagons per hour, 
tipping the coal into a common receiving 


hopper with a central dividing plate. From 
the hopper coal is delivered by rotary plate 
feeders to two belt conveyors which raise it 
to the main junction tower north of the 
boiler-house (as shown in the accompany- 
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ing acrial view). At the junction tower the 
coal is discharged on to a pair of belt con- 
veyors, which in turn feed a pair of shuttle 
conveyors at a central point in the boiler- 
house. Each shuttle conveyor is reversible 
and can travel, as a whole, over the length 
of the boiler-house, delivering coal to any 
of the storage bunkers as desired. 

Alternatively, rail-borne coal can be 
delivered from the rotary plate feeders 
under the tippler hoppers to a pair of belts 
feeding the coal store belt, which has a 
length of 1100ft between pulley centres. 
The three belts comprising this system are 
reversible to allow coal to be returned 
from store to the bunkers when required. 
When complete, the rectangular coal store 
will have a capacity of 135,000 tons, with a 
storage depth of 20ft, and will be served 
by a travelling transporter with bogies at 
%1ft rail centres. Two trav elling bucket 
elevators on the transporter will be used 
to transfer coal from the conveyor belt to 
the store, or vice versa for reclaiming coal 
from store. A pair of 35 b.h.p. motors 
will give the transporter a travelling speed 
of 50ft per minute and the trolley will be 
driven by a 10 b.h.p. motor giving a travers- 
ing speed of 30ft per minute. 

Barges will be unloaded from the canal 
by two electrically operated unloaders, 
each designed for seventy-two operating 
cycles per hour and each having an unload- 
ing capacity of 80 tons per hour, or, effec- 
tively, of 45 tons per hour when allowing for 
movement ot barges. The 25 ewt grab 
will serve two belt conveyors whereby the 
coal will be raised to the central tower for 
transfer to another pair of belt conveyors 
discharging on to the shuttle conveyors feed- 
ing the bunkers. 

The main contractor for the coal-handling 
plant is Mitchell Engineering, Ltd. 


BOILERS 


When the station is complete steam for 
the six 30MW will be generated in twelve 
Babcock and Wilcox high-head _ boilers, 
arranged six on each side of a common firing 
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unit has a normal evaporative capacity of 
150,000 lb per hour and a maximum capacity 
of 180,000 Ib per hour, the stop-valve steam 
conditions being 650 Jb per square inch 
gauge and 875 deg. Fah. The boilers are 
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forced-draught fans. By having the forced- 
draught fan intakes at this level some. of 
the heat that would otherwise be lost by 
radiation is recovered. The boilers incor- 
porate Howden-Ljungstrom air heaters. 
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SCHEMATIC DIAGRAM 


equipped with Babcock and Wilcox “ Style 
28” stokers, each designed to burn local 
coal (calorific value 9000 B.Th.U. per pound) 
at a rate of 42 lb per square foot of grate 
area per hour at maximum continuous 
evaporation. The main boiler particulars 
are tabulated herewith. 

Each boiler is equipped with two induced- 
draught fans, two forced-draught fans 





100 MVA SWITCHGEAR FOR STATION AUXILIARIES 


aisle, running along the longitudinal centre- 
line of the boiler house. Two of the boilers 
are already steaming and two more are in 
an advanced stage of construction. Each 


and two secondary-air fans, and dust arrestors 
all supplied by James Howden and Co. 
(Land), Ltd. A fan floor above the boilers 
accommodates the induced-draught and 


OF 33KV SWITCHGEAR 


Associated with each boiler is an instru- 
ment panel supplied by George Kent and 
Co., Ltd. As illustrated herewith, the boiler 
panel incorporates the main gauges and 


Boiler Particulars 
Heating Surfaces : 


Total 39,875 square feet 
Boiler caer Pre We 6,650 square feet 

* Multi- loop ” ‘superheater ..- 12,415 square feet 
Economiser Siu tase 20,810 square feet 


660 square feet 
1,650 square feet 
30,000 B.Th.U. per 
cubic foot 


Stoker grate area poe 
Bailey water walls area ... 
Furnace heat liberation (M.C. R. ) 


Feed inlet temperature to 
economiser (M.C.R.) owe 

Gas inlet aor gge to econo- 
miser (M.C.R.) es 

Gas outlet temperature ‘from 
economiser (M.C.R.) ... 

Gas outlet temperature to stack 


340 deg. Fah. 
800 deg. Fah, 
410 deg. Fah. 


(M.C.R.) - «ee « 260deg. Fah. 
Gross efficiency at economic 
rating . 83 per cent 
Net overall thermal ‘efficiency 
including economiser : 
At M.C.R. «+ «ee 80-5 percent 
At economic rating soe 81-5 per cent 


controls. All the main dampers on the 
boilers are remote controlled hydraulically 
from the boiler panel. Superheat steam 
temperature is automatically determined 
by the Kent superheat controller. Starting 
and stopping of the fan motors and adjust- 
ment of fan motor speed is effected from 
the boiler panel. The speed of the forced- 
and induced-draught fans is varied through 
hydraulic couplings, but the secondary- 
air fans have fixed speed drives and control 
of the quantity of air is exercised by dampers. 

Boiler ash is handled by the Babcock and 
Wilcox “‘ paddle-ash ’’ system, whereby the 
ashes are quenched and discharged on to a 
belt conveyor under each row of boilers. 
Ash from both rows of boilers is deposited 
by the conveyor system into a common 
receiving hopper on the north side of the 
boiler house, and is then carried by a twin 
conveyor belt to a bunker having a storage 
capacity of 688 tons and arranged to dis- 
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charge into 4ft 84in wagons for tipping on 
low land to the west of the station. 

Because of the existence of disused mine 
workings it would have been a difficult 
matter to provide adequate foundations 
for the concentrated loads associated with 
brick-built chimneys. It was therefore 
decided to erect on the main steel structure a 
single row of steel chimneys, disposed centrally 
above the firing aisle and the coal bunkers. 
Each stack as indicated by the aerial photo- 
graph, serves two boilers, one on each side 
of the firing aisle, and is a self-supporting 
cylindrical structure with an internal -dia- 
meter of 12ft and a height of 160ft above 
roof level and 265ft above station ground 
level. The stacks are coated with a pro- 
tective layer of bitumen and lined internally 
with a 43in course of ‘‘ Accrington ”’ acid- 
resisting bricks resting on cast iron angle- 
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and 33/36kV, and are generally of orthodox 
design. The main particulars of the turbo- 
alternator sets are tabulated herewith. 
Turbo-Alternators 
Rated output at 3000 r.p.m., 
33kV, 50 c/s, 0-8 p.f. ase 
Stop-valve conditions : 


37-5MW 


Pressure on 600 lb square inch 
Temperature ose eee «eee |= OO aw. Fah, 
C.W. inlet temperature at 


70 deg. Fah. 

27,500 galls per min. 

35,000 square feet 
9-0785 lb/kWh 
10,210 B.Th.U./kWh 

33-4 per cent 

60,066 Ib /hour 


28-55in vacuum ... 
C.W. quantity ... 
Condenser surface ... ... ... 
Steam consumption (M.C.R.) 
Heat consumption (M.C.R.) ... 
Thermal efficiency (M.C.R.) 
Total bled steam (M.C.R_) 
Electrical input to auxiliary 
motors (M.C.R.) mae, oes 
Alternator impedance 


One of our illustrations shows a typical 
turbine instrument panel. 

Duplicate ‘ Hi-Vac”’ 100 per cent duty 
extraction pumps deliver the condensate 


1,079kW 
18-3 per cent 





CONTROL ROOM 


rings attached to the steel shell at 5ft 
intervals. 

The responsibility for the steel chimneys 
was shared by J. Houston and Co., Ltd. ; 
Edwin Danks and Co. (Oldbury), Ltd., and 
the Patent Shaft and Axletree, Ltd., as sub- 
contractors to Babcock and Wilcox, Ltd.. 
the main contractor for the steam-raising 
plant. 


TURBO-ALTERNATORS 


The turbine-room is designed ultimately 
to house six 30-MW B.T-H. turbo-alterna- 
tors, arranged longitudinally along the length 
of the building, each pair of sets having 
facing steam ends as indicated in the 
turbine-room photograph reproduced on 
page 398. 

Each set is designed to operate at 3000 
r.p.m., taking steam at 600 lb per square 
inch and 850 deg. Fah. and exhausting it 
to the condensers at 28-55in of mercury, 
when running at the maximum continuous 
rating, the circulating water inlet tempera- 
ture being 70 deg. Fah. The turbines are 
conventional two-cylinder units with twin 
steam inlets to the h.p. cylinder, whence 
steam is exhausted to the middle of the 
l.p. cylinder, which is arranged for double 
flow to the twin condensers. Circulating 
water for the condensers of each set is sup- 
plied by a pair of Drysdale pumps, each of 
which can deliver 16,900 gallons of water 
per minute, which is 60 per cent of the total 
requirement corresponding to turbine full 
load conditions. The alternators generate 
their rated output of 37-5 MVA at 0-8 pf. 


through the air ejectors, gland steam con- 
denser, drain cooler and low-pressure feed 
heater to the suction main of the feed pumps. 
For each turbine G. and J. Weir, Ltd., is 
supplying four centrifugal feed pumps, 
three of which are driven by 370 b.h.p. 
motors and deliver 20,000 gallons per hour 
each, while the fourth is steam driven and 
delivers 27,000 gallons per hour. The feed 
pumps discharge through three high-pressure 
feed heaters into the twin main feed ranges 
at 340 deg. Fah. when the turbine is fully 
loaded. Drains from the heaters are cas- 
caded into the drain cooler and pumped into 
the feed suction main. 

Make-up water drawn from the South 
Staffordshire Waterworks Company’s mains 
is treated in a “ Permutit”’ base-exchange 
softening plant capable of delivering zero- 
hardness water at a continuous rate of 4500 
gallons per hour to the treated water tanks, 
which feed the triple-effect evaporating 
plants. Ultimately there will be four such 
evaporators (one being a standby) and each 
will have a capacity of 15,000 lb of distillate 
per hour, using 23101b of live steam per 
hour and discharging into interconnected 
reserve tanks, make-up being fed as necessary 
into the feed suction main through a surge 
tank and deaerator. 


CooLiIna TOWERS 


The canal system, already referred to, 
provides the only available source of cooling 
water. At the existing Birchills station an 
interesting arrangement has been in opera- 
tion for twenty-one years, providing cooling 
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water for a capacity of 17,500kW, without the 
use of cooling towers. For the Birchills 
installation advantage was taken of seven 
locks between the lower level Anson branch 
of the canal system, bounding the site on the 
west, and the Wyrley and Essington ang] 
on the upper level. By taking ovcr the 
pumping of water associated with canal 
navigation the Walsall Corporation lec. 
tricity Department was able to provide 
circulating water for the three turbines, with 
the necessary by-passing arrangements to 
make the two functions of navigation and 
cooling independent. For the new Walsall 
station, however, the existing water supply 
would have been inadequate without « ooling 
towers. 

Each of the six cooling towers in the new 
installation is designed to lower the tempera. 
ture of 1,600,000 gallons of water per hour 
by 12 deg. Fah. with an inlet temperature of 
87-4 deg. Fah. and 70 per cent humidity, 
The towers have diameters of 165ft 6in at 
pond bottom, 89ft at the throat and 100f¢ at 
the top, which is 240ft above general ground 
level and pond floor level. By increasing the 
area of the footings under the ring beam the 
average ground pressure is reduced to 0-33 
ton per square foot, excluding wind loading 
on the tower, which has a deadweight of 
2738 tons, excluding the irrigation system, 
This system comprises a reinforced concrete 
framework supporting timber louvres over 
which the circulating water is sprayed from 
rosettes fitted in a series of asbestos cement 
pipes fed from the annular culvert. 

Make-up water for each 1,500,000-gallon 
pond is taken from branches on the 26in and 
40in mains from the Anson pumping station. 
Interconnection between towers and con- 
densers is provided by 42in diameter suction 
and delivery pipes for each set. 

As indicated in the aerial photograph, the 
towers are arranged in two groups of three, 
separated by the main approach road. Since 
the photograph was taken the shell of the 
fourth tower has been completed, the fifth 
has been started, and the site has been pre- 
pared for the sixth. 


STATION AUXILIARIES 

Electrical power for the station auxiliaries 
is to be derived from works transformers con- 
nected to the station 33-kV bus-bars, as 
indicated in the schematic diagram on 
page 399. When the installation is complete 
there will be four 5000-kVA, 33/3-3-kV 
transformers, together with six 750-kVA, 
3300/415-V transformers, all supplied by 
the British Electric Transformer Company, 
Ltd. 

In general, the auxiliary motors above 
50 b.h.p. are fed from a 3-3-kV, three-phase, 
three-wire system, while the smaller motors, 
together with lighting and heating circuits, 
are fed from a 415/240-V, three-phase, four- 
wire system. Among the sub-contractors 
supplying motors for the various auxiliary 
drives are Lancashire Dynamo and Crypto, 
Ltd., for the boiler and coal-handling plant, 
and the British Thomson-Houston Company, 
Ltd., for the turbo-alternator auxiliaries, 
including the Drysdale circulating water 
pumps. 

An annexe between the boiler house and 
turbine room will accommodate six separate 
auxiliary switch rooms, equipped to segre- 
gate the 3-3-kV and 415-V_ switchgear 
feeding the auxiliaries of each turbo-alter- 
nator set and the associated pair of boilers. 
A typical 3-3-kV auxiliary switchboard, 
equipped with oil circuit breakers, of 100 
MVA breaking capacity is illustrated on 
page 399. The auxiliary switchgear is manu- 
factured by George Ellison, Ltd., and distri- 
bution from the main 415-V switchboards is 
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done by metalelad fuse-switch boards made 
hy Parmiter, Hope and Sugden, Ltd. 
Emergency lighting and switch-closing sup- 
lies are Obtained from a 230-V, 1200-Ah, 
jead-acid battery provided by the Chloride 
Electrical Storage Company, Ltd. 


MAIN SWITCHGEAR 


A single-line diagram is reproduced on page 
399 to show the electrical arrangement of 
the 33-kV main switchgear, which was manu- 
factured by Ferguson, Pailin, Ltd. Physic- 
ally, the switchgear is separated into two 
groups in the wings of the office block 
between the main buildings and cooling 
towers. The’ westerly switch room houses 
the generator and grid transformer bus-bars, 
with oil cireuit breakers of 1500MVA short- 
circuit capacity ; the easterly wing accom- 
modates the distribution bus-bars and circuit 
breakers of 500MVA short-circuit capacity. 
A general view of the main 1500-MVA 
switchgear, showing the No. 1 alternator 
switch unit in the foreground is reproduced, 
on page 398. 

Both sizes of switchgear have duplicate 
bus-bars with off-load switch transfer and 
incorporate metalclad phase separation, con- 
denser bushings and low oil-volume circuit 
breakers. As a precaution against fire, 
segregation is provided on the generators bus- 
bars where sections A and B of the switch- 
gear are separated by brick walls built on 
each side of the bus section switch. 

Operation of the main switchgear and 
adjustments of voltage and load on the turbo- 
alternators and grid transformers is central- 
ised in a control room, equipped by Ferguson, 
Pailin, Ltd., in the main buildings. One of 
the photographs reproduced herewith shows 
a general view of the control room with the 
steel cubicle remote control desk in the fore- 
ground and part of the generator panels and 
synchronising board in the background. In 
addition to synchronising facilities, the 
control room is equipped with telephone 
services, a non-trip alarm system and a fire 
annunciator scheme. 

Flanking the control desk are mimic dia- 
gram indicator panels showing bus-bars, 
switch signals and ammeters to indicate 
current distribution ; and fault annunciators 
are provided for the individual circuits. 
Protective relays are mounted at the back of 
the mimic diagram boards, with an inter- 
vening passageway giving access to the 
wiring. 

Bus-bar zone protective panels, with 
built-in test facilities and the associated 
metering equipment are installed on a raised 
dais in the wings of the control room. 


CONNECTION TO GRID SUB-STATIONS 


Walsall power station will be connected 
to the grid by two English Electric 75-MVA 
transformers, having a nominal ratio of 
132/33kV and fitted with on-load tap- 
changing gear. These transformers, together 
with two 33-kV, 1500-MVA Ferguson, Pailin 
oil circuit breakers, will be installed in an 
outdoor sub-station north of the railway 
sidings, with underground cable connection 
to the station bus-bars. On the 132-kV side 
the transformers will be directly connected 
to double-circuit transmission lines to the 
grid sub-station at Willenhall, about 43 miles 
away. 

For the present a 30-MVA transformer is 
installed in the ‘local’ grid sub-station at 
Walsall to handle the generated output in the 
early stages of the development. 

Among the contractors not already men- 
tioned in this article are Sir Alfred McAlpine 
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and Son, Ltd. (sidings, foundations and build- 
ing works); Horseley Bridge and Thomas 
Piggott, Ltd. (structural steelwork) ; Clyde 
Crane and Engineering Company, Ltd. 
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(cranes) ; Aiton and Co., Ltd. (high-pressure 
steam and feed pipework) ; Whittaker, Ellis, 
Ltd. (circulating water pipework); British 
Insulated Callender’s Cables, Ltd. (cables). 


Pre-stressed Concrete Structures in 


Belgium 


No. II 





HE  Pre-stressed Concrete Development 
Group’s tour continued with visits near 
Brussels on Wednesday, September 21st, to the 
Chevrolet showrooms, whose construction is 
now nearly complete, and the aircraft hangars 


(Continued from page 382, Sept. 30th) 


of pulleys, one of which was mounted on a 
hydraulic ram and the extension of the ram 
produced the stress in the wire. The pipe 
was rotated about a vertical axis and the wire 
was fed on to it from a pulley mounted on a 





I 
TT] 
||} 
= 


$< 
es LE EL ey 





Side Workshop 
J 


Side ents tae 





















































[ 412-00 "Rear Wocthop ssp | 
| a HANGAR 2 HANGAR HANGAR 
12-0 S| 115-00 | | 150 50-00 15-0 50-00 12-0) 
| | | 
deal | = _ 


PLAN AND ELEVATION OF MELSBROECK HANGARS 


at Meisbroeck. On Thursday the tour con- 
cluded with a visit to a pre-stressed concrete 
products works, where pre-stressed pipes are 
manufactured. 

The Chevrolet building is a single and multi- 
storey structure comprising office block and 
showrooms, the main and secondary beams 
at the first-floor level being in pre-stressed 
concrete. These beams were cast on the 
ground and hoisted into position in a similar 
manner to the construction of the other 
buildings already described, the principal 
difference in this case being that the main 


carriage, which travelled on vertical guides 
at the side of the pipe. 

Finally, a layer of grout was placed round 
the pipe to protect the wires. This grout was 
passed into the narrow space between the pipe 
and ashutter placed around it, so that of neces- 
sity it was mixed in a fluid condition. So that 
the grout should set into a strong outside 
layer it was necessary to remove the excess 
water in it, and for this reason the wetted sur- 
face of the shutter was constructed with several 
layers of mesh, the coarser ones of metal and 
the finer ones of fabric, to give a rigid support 





COMPLETED HANGARS 


beams were of suspended span and cantilever 
construction. 

Pre-stressed pipes up to 2m in diameter 
were seen in various stages of manufacture at 
the products factory. The pipes were made of 
spun concrete, the longitudinal pre-stress being 
obtained by post-tensioning. The circumferen- 
tial pre-stress was applied by winding wire 
at the required pitch round the outside of the 
pipe. In the machine which performed this 
operation the wire was stretched over a number 


through which air could be drawn. The annular 
space behind the shutter was connected to a 
vacuum pump and thus excess water was 
withdrawn from the grout by working the 
pump. This ‘“ vacuum” shutter has several 
other potential applications, such as the 
handling of green concrete slabs. 

The visitors were also able to see pipes on 
the test bed tested to a pressure of 26 atmo- 
spheres. One of the pipes leaked when the 
full test pressure was reached but when the 
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pressure was reduced the leaks were closed 
by the action of the pre-stressing wires and 
the pipe became watertight again. This par- 
ticular pipe had not been completed with the 
layer of grout outside the pre-stressing wires. 
HANGARS AT MELSBROECK AIRPORT* 


The new hangars at Melsbroeck Airport pro- 
vide an interesting example of the application 
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were cast on the ground vertically below their 
final positions and then lifted as described 
below. The roofing between the beams con- 
sists of hollow reinforced concrete slabs, each 
spanning 23ft and being about 3ft wide and 
10in thick. 

Main Roof Beams.—The design of the han- 
gars called for a headroom of 32ft at each side 
of each hangar, with a slight increase in height 
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DETAILS OF BEAMS AND HANGAR 


of pre-stressed design. There are two hangars, 
each with clear dimensions of 164ft by 131ft 
and one hangar 377ft by 131ft, which, together 
with workshops and offices, are grouped together 
into one building 900ft long and 180ft wide. 
They were designed and constructed for the 
Belgian Air Ministry by N. V. Strabed. It 
was originally intended to build four similar 
hangars, separated by workshops, but during 
construction the design was modified by 
removing the workshops between two of the 


at the centre. This fact was convenient since a 
beam with a central rise could be used and hence 
straight pre-stressing cables employed in it. In 
fact the cables are not quite straight; they 
were pulled down slightly at the centre of the 
beam by the method described below for the 
facing beams. Both types of beams are shown 
in longitudinal and cross-section in the accom- 
panying diagram, from which it may be seen 
that the beams were constructed as hollow 
boxes, with the cables free inside them. and with 
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hangars and incorporating a large crossbeam 
to carry the main roof beams, thus producing 
a single hangar 377ft long. The final arrange- 
ment is shown in plan and elevation in the 
diagram on page 401. 

Over each of the four main spans of 166ft 6in 
the roof is carried on three similar pre-stressed 
beams and a facing beam. The facing beam 
was cast in-situ but the remaining three beams 

*This description is based on a paper by 


H. C. Duyster published in De Ingenieur, Holland, in 
May, 1949, 








HANGAR 


diaphragms provided at intervals. The thick- 
ness of the bottom flange of the main beams 
is 8in and the total height of the beam at 
mid-span is 9ft 6in. 

Each main beam contains 420 wires of 7mm 
(0-276in) diameter, made up into seven cables 
of sixty wires each, anchored at their ends 
by Belgian sandwich plates. A total pre- 
stressing force of about 1460 tons was developed 
in each beam, which, together with the dead- 
weight (300 tons) of the beam, produced a 
compressive stress of 2130 lb per square inch 
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in the concrete of the lower flange. The roof 
load was about 500 tons on each bean, the 
additional load giving a compressive stress of 
1920 lb per square inch in the top flange, 
leaving the bottom flange practically unst ressed, 

After pre-stressing had been carrie: out, 
reinforced concrete crossbeams were sl) tered 
at each of the diaphragms, thus attachiiig the 
cables to the beam at each of these joints, 


Between the diaphragms the cables were 
covered with mortar to prevent corrosion 
Each beam was constructed with a mesh of 





<— Bolt Stay 


> 








A . 
Dogs Jack —>» 


ft -— 








Assembly 
Column 


ties | 


“THE ENGINEER 














@ 
ERECTION RIG FOR MAIN BEAMS 


mild steel reinforcement covering its surfaces 
and with a fairly heavy cage of reinforcing 
steel to distribute the forces at the anchorages, 
In addition, some further distribution 
was needed at each beam support. 
During the pre-stressing of the main beams, 
some difficulty was encountered due to move- 
ments at the temporary beam supports. The 
beams tended to “‘ hog” when pre-stress was 
applied, and a total upward movement of about 
1}in was obtained at the centre, with a shorten- 


steel 





MAIN BEAM ERECTED 


ing of the lower flange of about 0-8in. The 
wires were stressed initially to 128,000 Ib per 
square inch: the extension which this stress 
produced was calculated to be 9-2lin, the 
modulus of elasticity of the wire (28 by 10° lb 
per square inch) being determined by labora- 
tory tests. However, corrections were made 
to this elongation to allow for losses at the 
sandwich plates (about 0-12in) and_ losses 
due to elastic shortening of the beam. It was 
computed that the shortening of the beam 
along the axis of the cables would be about 
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0-7lin when pre-stressing was complete, so 
that all the wires were given an extra extension 
of half this amount. 

When completely pre-stressed, each beam was 
left for a time before erecting, and a period of 
one or two months elapsed before the roof 
loading was applied. During this time, losses 
of pre-stress occurred due to shrinkage and 
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final position were supported at each end on 
two reinforced concrete columns, which were 
spaced at each side of the beam-end wide 
enough apart for the beam to be lifted between 
them. ‘‘ Assembly ladders,” each consisting 


of two pairs of rolled steel channels, pierced 
with square holes at vertical centres of 20in 
(see illustration), were fixed against the inside 
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creep of the concrete. These losses were esti- 
mated at 0-4lin shrinkage, and 0-2in creep, 
and were approximately counterbalanced by 
the elastic deformation of the beam produced 
when the roof load was applied, which was 
estimated at 0-63in elongation. It was 
further estimated that losses subsequent to the 
application of the roof load would equal about 
8 per cent of the pre-stress, about half of this 
amount (corresponding to a shortening of 
0:4in) being due to shrinkage of the beam and 
half due to creep of the steel. No appreciable 
creep of the concrete would occur during this 
time, however, because of the low concrete 
stress on the centre line of the cables. <A loss 
of pre-stress of 12 per cent was allowed in the 
design calculations. 

The concrete used in the construction of the 
main beams contained 675 lb of high strength 
Portland cement per cubic yard, and was con- 


Cross BEAM DETAILS 


of the columns. The two jacks at each end 
of the beam were mounted on a transverse 
steel beam, and the rams of the jacks rested 
on the underside of the main beam. Steel 
dogs were provided both at the underside 
of the concrete beam and the underside of 


the transverse beam. The concrete beam 
was first lifted 20in with the jacks and 


then supported on the upper pairs of dogs, 
which were fixed in the appropriate holes in 
the assembly ladder. Then the transverse 
beams were lifted 20in and supported by the 
lower pairs of dogs, and the lifting operation 
was repeated. Twelve of such cycles were 
necessary to lift the beam into its final position. 
Three weeks was taken in lifting the first beam, 
but subsequent beams were erected in three 
days. 

When a beam had been raised in this way 
precast concrete kneeler blocks were fitted 





REINFORCEMENT IN LOWER 


solidated with immersion vibrators. A con- 
trolled cube strength of 6400 Ib per square 
inch after twenty-eight days and about 8500 Ib 
per square inch after two or three months was 
obtained. The maximum concrete stress due 
to bending was 2130 Ib per square inch, but 
local stresses close to the points of anchorage 
were estimated at 3560 Ib per square inch. 
Each beam contained about 6 tons of mild 
steel reinforcing, 64 tons of high tensile steel 
wire, and 148 cubic yards of concrete. 

Erection of Main Beams.—Each of the main 
beams was cast on the ground in timber shut- 
tering, pre-stressed and then lifted into position 
with four 100-ton hydraulic jacks. In order to 
facilitate this operation, the beams in their 


FLANGE OF CROSS BEAM 


into recesses in the sides of the beam ends 
and fixed by horizontal bolts. The beam was 
then lowered on to the four columns, the kneeler 
blocks fitting on to the column heads, with 
steel wedges inserted between them. Any 
small differences in level between the four 
column heads could then be rectified. One of 
the illustrations on page 402, shows one 
of the main beams erected on the columns 
with the kneeler blocks bolted in position. 
Facing Beams.—The four facing beams are 
also hollow, box-beams, but were each con- 
structed with a horizontal lower edge, along 
which the guide rails of the sliding doors of 
the hangars were fixed. The upper surface of 
these beams follows the contour of the roof, 
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thus providing a tapered longitudinal section 
with a height to span ratio of 1 to 35. The 
beams were given a rectangular cross-section to 
resist torsional stresses produced by the 
eccentric roof loading. The pre-stressing cables 
were anchored above the bottom of the beam 
at its ends, so that tension in the upper side 
of the unloaded beam was avoided. After 
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pre-stressing the cables were pulled towards the 
bottom of the beam at a number of points in 
the central section, by means of cramps, 
thus forcing the cables as close as possible 
to the beam floor. The cables were then fixed 
in position by casting reinforced concrete 
cross beams around them at the diaphragms 
and encasing them in mortar along the remain- 
der of their length. 

Cross Beam.—As already mentioned, during 
construction it was decided to combine two 
adjacent hangars and the wor'shop between 
them into a single hangar 377ft » te. The front 
elevation of the building was nut altered and 
the front support between the two original 
hangars remained so that it was decided to 
bridge the 131ft from the front of the building 
to the back with a hollow cross beam 49ft 
wide and about 20ft high, upon which the 
six main beams would rest. 

This cross beam carries a load of over 3000 
tons ; it is shown in section in the accompany- 
ing diagram, which shows the various internal 
bracing members. The lower face of this beam 
was made level with the lower faces of the 
six main beams, so that the headroom inside 
the hangar was not decreased and lugs were 
cast monolithically on to the outside of it on 
which were fitted modified kneeler blocks to 
support the six main beams. The main beams 
rest between each of the three pairs of trans- 
verse internal beams shown on the cross- 
section. 

The roof beams were erected on reinforced 
concrete columns in the manner described 
previously, and when the cross beam had been 
completed the columns were demolished. Dur- 
ing construction of the cross beam the columns 
gave support directly under each lug, thus 
taking the weight of the main beams; the 
cross beam itself was, of course, supported by 
centering at the time. The accompanying 
illustration gives an idea of the reinforcement 
in the cross beam at the point where one of the 
lugs protrudes, and also shows the con- 
crete blocks used to anchor the oblique cables. 

Choice of Structure——The results of compe- 
titive tendering are said to have shown that, 
as originally designed, reinforced concrete and 
pre-stressed concrete structures cost approxi- 
mately an equal amount and a design in steel- 
work was slightly cheaper. The economy in 
steel construction was said to be offset however, 
by increased maintenance costs (due to paint- 
ing) and both steel and reinforced concrete 
designs required a higher building—about 15ft 
higher in the case of reinforced concrete. 

A further point in favour of the pre-stressed 
design was its increased resistance to fire. A 
local petrol fire of short duration but high 
intensity was foreseen as a possible occurrence 
inside the hangar. The pre-stressed beams are 
particularly suited to withstand such a fire, 
since the cables are placed in the hollow space 
inside the beam, whereas mild steel reinforcing 
would have only one or two inches of cover to 
protect it. In addition, the compressive 
stresses in the bottom flange of the pre-stressed 
beam are very low, so that the bearing capacity 
of the beam would not be reduced if the bottom 
flange were damaged, provided the cables 
remained intact. 
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DEATH 
On October 4th, at Appletree Cottage, Tilehurst, 
WiuraM James Eames Binniz, Past-President of the 
Institution of Civil Engineers, in his eighty-third year. 





THE DEVALUATION DEBATE 

UNFORTUNATELY the imminent General 
Election cast its shadow over the “ devalua- 
tion ’’ debate in the House of Commons last 
week and partially despoiled it of the value 
it might have possessed. Many of those who 
took part in the debate spoke to the electorate 
rather than to the motion that was before 
the House. Yet the debate did serve to 
reveal certain things. If it did nothing else, 
for instance, it emphasised powerfully that 
devaluation of the pound was in no sense a 
chosen policy but one forced upon the Govern- 
ment by events. Furthermore, the debate 
demonstrated clearly that industrialists in 
this country are far less optimistic about the 
consequences of devaluation and the possible 
advantages it may provide for them to com- 
pete in the American market than is Mr. 
Wilson, of the Board of Trade, or even Sir 
Stafford Cripps himself. Speaker after 
speaker emphasised that devaluation alone 


THE ENGINEER 


is not enough. For ourselves, we would add, 
with seemingly still greater pessimism, that 
we doubt whether anything this nation can 
do, alone, can be enough to solve the dollar 
problem. 

It was very noticeable in the debate how 
those with experience of the American 
market emphasised its disadvantages for the 
British exporter, feared increased tariffs or 
price cutting competition if there were sub- 
stantial increases in our exports, pointed out 
that the profits to be earned there were less 
than those to be got elsewhere, and doubted, 
in fact, whether even with a pound worth 
2-80 dollars British goods could be sold in 
sufficient quantity to compensate for the 
pound’s changed buying value. With an 
insistence rather maddening to a people 
like the British, who have made prodigious 
efforts, successful in all but dollar markets, 

balance their overseas trade, Americans 
reiterate, not very helpfully, that to solve the 
dollar problem we must show more energy in 
penetrating their market. But, in fact, even 
now, there is little incentive to British indus- 
trialists to sink capital in setting up agencies 
and service organisations or in financing 
advertising campaigns in America whilst 
uncertainty still remains about the reactions 
of Americans to competition in their home 
market. For though the competition of 
British manufacturers, alone, in that great 
market may be small, it is only part of the 
much more considerable total competition 
provided by the Commonwealth and Europe. 
Moreover, though small in toto it may yet 
be effective in arousing reaction in individual 
trades. We think, indeed, that the solution 
of the dollar problem does not lie so much in 
a greater show of energy by British exporters 
as in a change of heart in America. Conse- 
quently, since we do not believe a complete 
solution can be found in any policy that could 
be adopted here, we are driven to wonder 
whether efforts very patriotically being 
made by so many British engineering and 
other firms to earn dollars in America less 
profitably than they could earn pounds in 
other currencies elsewhere, may in reality 
be misguided. For were we in a position to 
announce now that we would neither buy from 
America more than we could pay for by our 
“dollar’’ exports, nor accept Marshall aid, thus 
creating at once the very situation which it 
is our objective to reach in the early future, 
the resultant fall in American export trade 
might the more quickly convince Americans 
that protectionist policies are unsuited to a 
creditor country that wishes to take part in 
world-wide trade. Moreover, though it is 
undoubtedly true that if we wish to buy from 
America we must also sell in America, it is 
equally true, and far less well appreciated 
across the Atlantic, that if America wishes 
to sell to the world she must also buy from 
the world. It is, in fact, because that point 
is not understood in America that some 60 per 
cent of the importing nations of the world 
have now been forced to erect, by devaluing 
their currencies, a 43 per cent tariff on 
American imports. 

The course that Britain ought to pursue 
seems now fairly clear. It is, indeed, un- 
changed by the devaluation of the pound. 
Humanity forbids that we should imme- 
diately refuse that aid that Americans so 
generously offer. For if it were refused 
widespread unemployment must follow, com- 
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bined with serious shortage of essential foods, 
Temporarily, at least, the endeavour must 
be made to increase our exports to the 
U.S.A. But we believe it would be a mis. 
taken policy to starve markets elsewhere jn 
the world, successfully cultivated since the 
war’s end by British manufacturers, in order to 
divert the goods to America. To follow such 
a policy, to lose those markets, would be to 
make the British economy for ever sub. 
servient to the American. Indeed, unless 
America goes “free trade’ our aim should 
rather be to become in the future less, rather 
than more, dependent upon sales in her 
home market. It follows that any increased 
flow of exports to America that may result 
from the devaluation of the pound should be 
obtained at the expense of our home market, 
or through heightened production; and 
further that, lest the consequent scarcity 
breeds further inflation, there should be, 
as even Sir Stafford admitted was a neces. 
sity, a retrenchment in Government expendi- 
ture. As for a solution to the dollar problem, 
Britain, the Commonwealth and Europe 
have done all that they can to seck it. The 
choice does not lie with them, but with the 
American people, whether to divide the 
Western world into two economic entities 
or to keep it as one. 


THE AMERICAN WAY OF LIFE 

In this issue we conclude our excerpts from 
the report of the productivity team on steel- 
founding that recently visited the United 
States under the auspices of the Anglo- 
American Productivity Council. As was to 
be expected, the team, having seen many of 
the better foundries in America, has come 
back to this country full of admiration for 
American methods. For, after all, it went 
out predisposed by propaganda spread by 
the Government and other bodies, more 
particularly the Council itself, to admire 
what it would see. It is then all the more to 
its credit that, unlike the Council which sent 
it out, the team was not so completely 
impressed as to be unable in some matters to 
see America with a critical eye. It is 
remarked in its report, for instance,—nor is 
it the sole example of a criticism—that 
“Price cutting becomes the rule when 
business levels fall, and the inadequacy of 
many of the costing systems suggests that 
price cutting could readily become cut- 
throat competition without benefit to the 
industry or its customers.”’ Nor, even if the 
team approved, of which the wording of the 
report leaves the reader guessing, will many 
in this country feel that fear of unemploy- 
ment, as an incentive to ‘effort, should be 
carried so far that the absence of unem- 
ployment benefits comparable with British 
practice results in the consequences of 
falling out of a job being “ disastrous to a 
wage-earner.”’ Surely unemployment is bad 
enough in itself without the possibility of 
beggary as its consequence! We would pre- 
fer Americans to regard us as “‘ soft ’’ than to 
revert to a condition that once ruled in this 
country, and still rules apparently across the 
Atlantic. Nor can we read such a sentence 
as ‘“‘ while one [manufacturer] decides to 
produce only standardised articles for a 
special market and to that end lays out a 
foundry which can be operated by men of 
low skill, so easily trained that he cares not 
how high his labour turnover may be...” 
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without reflecting that such carelessness for 
the welfare of employees is fifty years out of 
date amongst progressive engineering firms 
in Britain. To judge, too, from the report, 
competitiveness seems still in America, 
amongst all classes, about as unlimited, as 
savage, a8 unrestrained, and as harmful to the 
interests of employers and employees alike 
as it often was here in the nineteenth century ! 

For the rest, the report has the high value 
that in many of its statements it is provo- 
cative not only of resistance to conclusions 
and recommendations that do not seem 
inescapable, but—more valuably—of thought 
upon the matters discussed. There will, we 
hope, be “great argument about it and 
about ’’ more profitable than that in which 
disillusioned Omar Khayam indulged. The 
general belief, amounting at times almost to 
religious fervour amongst all Americans, for 
instance, in the virtues of high produc- 
tivity can be commended both to exe- 
cutives and to trades unionists in this 
country, even if we begin to wonder as 
the report is read whether productivity is 
not sometimes forced up in the States merely 
for the sake of reaching figures higher than 
those of a competitor ; just as in older days 
here, @ millowner might advertise his 
ascendancy by building his factory chimney 
a few feet higher than that of his competitor 
across the road. For, after all, it is not an 
essential consequence of high productivity 
that it shall be economic !_ The way in which 
skilled men are so served that little of their 
time is wasted upon jobs that unskilled hands 
can do and the attention paid in America to 
internal transport in a factory are similarly 
matters that managements here might study 
with advantage. But we cannot feel as con- 
vinced as seemingly the team was convinced 
that the alternative to high productivity is 
starvation printed nakedly in capital letters. 
That is to place productivity, important 
though it is, altogether too high amongst 
the virtues. For though it is true of a self- 
sufficient community that its wealth can be 
computed in terms of productivity per man, 
a less enclosed community with lower pro- 
ductivity per head may yet attain to great 
wealth if its high quality products command 
high prices elsewhere. Nor do the remarks 
“Tt is profitless to engage in rhetorical 
phrases about the importance of holding 
what has been gained in years past. Already 
the most important has been lost—our indus- 
trial leadership ...” ring wholly true. In mass 
of output more populous nations, taught in- 
dustrialism by Britain, have, indeed, forged 
ahead. But is our lead in the understanding 
of many techniques exemplified recently at 
Farnborough, for instance, in the applica- 
tion of gas turbines to aircraft, to count for 
nothing ? Is everything to be measured in 
terms of productivity alone ? Is it not a little 
surprising in relation to its population and its 
material wealth how few of the more funda- 
mental advances in science and engineering 
practice, other than those of production, 
have emanated from America? There are 
other values in the world than the great 
material wealth won, paradoxically enough 
as the report points out, through the accept- 
ance of standardisation by a highly indi- 
vidualistic people. 

But if we are thus critical of some of the 
report, there is very much in it, some repro- 
duced in our excerpts, which will gain more 
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general assent. We think, in fact, that all 
industrialists, engineers and trade unionists, 
besides all executives and workers in the 
steel-founding industry, should be grateful 
to its compilers for the production of a 
document that must stimulate discussion 
wherever it is read. Nor, if general dis- 
cussion is likely to centre around such points 
as those we have raised, should those parts of 
the report that refer more specifically to steel- 
founding be left unread. Indeed, since in 
reality there was no need for a team to go to 
America to make general remarks upon the 
American economy, whose features are 
already well known—save only, perhaps, that 
some such journey was necessary to inspire 
so stimulating an effort and to collect to- 
gether a team of men who could so stimulate 
each other—it is the more technical 
references to many details of American 
foundry practice and management that 


‘ will have the more immediate effect upon the 


work of British steel foundries. We are very 
glad to note as we go to press the announce- 
ment by the British Steel Founders’ Asso- 
ciation that it intends to organize a Techni- 
cal Convention at which the Productivity 
Team’s report will be discussed. 


~>- 


Obituary 
GEORGE ELLSON 

For nearly the whole of his working life 
Mr. George Ellson was engaged in civil engi- 
neering on the Southern Railway, and, in 
the days prior to grouping, on the South- 
Eastern and Chatham Railway. Railway 
engineers and many engaged in other branches 
of the profession will learn with regret of 
his death, which occurred on September 29th 
at his home at Seaford, Sussex. 

George Ellson was born at Ripley, Derby- 
shire, on June 2, 1875, and received the earlier 
part of his education at Ripley College. At 
the age of fifteen he began an apprenticeship 
with the Butterley Company, Ltd., of Derby, 
and during the succeeding six years which he 
spent with that firm he continued his educa- 
tion at Nottingham University College. In 
1896 Mr. Ellson joined the drawing-office 
staff of E. C. and J. Keay, Ltd., of Darlaston, 
and for two years was principally engaged on 
work concerned with railway contracts which 
the firm had in hand at the time. They 
included the supply of bridgework required 
in connection with widening schemes on the 
Metropolitan Railway and steelwork for 
Marylebone Station. 

It was in 1898 that Mr. Ellson began his 
long association with what is now remem- 
bered as the Southern Railway, for in that 
year he entered the engineering department 
of the old South-Eastern and Chatham 
Railway, under Mr. (later Sir) Percy 
Tempest. In 1906 he became resident engi- 
neer, and for the next few years was engaged 
on several important works, among them 
being the demolition of the old and the 
construction of a new roof at Charing Cross 
Station, and the strengthening of the 
Charing Cross and Cannon Street railway 
bridges over the Thames. In 1913 Mr. Ellson 
was appointed chief assistant to the chief 
engineer of the S.E. and C.R., and in 1920 
he became resident engineer in charge of 
maintenance work over the whole of that 
company’s system. 

When the grouping of the railways took 
effect in 1923, Mr. Ellson was appointed 
deputy chief engineer of the Southern 
Railway, and succeeded to the position of 
chief engineer four years later on the retire- 
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ment of Mr. A. W. Szlumper. At that time 
it may be recalled, the Southern already had 
in hand considerable extensions of its elec- 
trified system, and Mr. Ellison was therefore 
called upon to take full responsibility for 
the vast amount of civil engineering work 
involved in those extensions. The electrifica- 
tion projects, of course, were not restricted 
to the company’s suburban lines, but included 
those for electric working to Brighton, 
Worthing, Bognor and Portsmouth. Some 
of the larger works in this programme which 
were carried out under Mr. Ellson’s super- 
vision were the construction of the new bridge 
and viaduct at the Lewisham Junction loops, 
the viaduct for the Durnsford Road fly-over 
at Wimbledon, and the bridge over South- 
wark Street, Blackfriars. In addition to the 
works necessary for the completion of the 
Southern electrification schemes, however, 
there was the day-to-day maintenance of the 
whole system, and also other important 
developments which required Mr. Ellson’s 
expert guidance. Among the latter many of 
our readers will recall the construction of 
the train ferry dock at Dover, which was 
built in concrete, 415ft by 72ft, for the Dover— 
Dunkerque ferry service inaugurated in 
1936. For facilitating permanent way main- 
tenance, Mr. Ellson introduced several 
departures from established practice, among 
them being the building up of the surface 
of worn crossings by electric or oxy-acetylene 
welding in situ. He also carried out much 
experimental work in the welding together 
of long lengths of rail for use especially in 
tunnels, while another of his innovations 
was a rail joint designed to eliminate pound- 
ing and thus effect economy in maintaining 
both track and rolling stock. 

With progressive developments such as 
these taking place throughout the Southern 
Railway Company’s system, Mr. Ellson 
fully recognised the importance of giving the 
outdoor staff instruction in modern methods 
of permanent way maintenance, and for 
that purpose he initiated special evening 
classes in various centres which were con- 
ducted by members of his technical staff. 
It may appropriately be recalled that when 
he became President of the Permanent Way 
Institution in 1928, Mr. Ellson offered a 
prize for the best paper on “‘ The Technical 
Education of Permanent Way Men,” an 
award which, incidentally, later led the 
Institution to introduce examinations and 
diplomas for its members. But no attempt to 
record the work of George Ellison as a railway 
engineer would be complete without special 
mention of the problems with which he con- 
tended and which he speedily solved during 
the most desperate years of the second World 
War. The whole of the Southern Railway 
system was naturally particularly vulnerable 
to enemy attack, and the prompt repair of 
damage caused by several thousand “ inci- 
dents,’ small and large, was largely effected 
through Mr. Ellson’s careful planning and 
determination. By setting up a comprehen- 
sive repair organisation for the purpose—an 
organisation which functioned with remark- 
able efficiency—the disastrous effects of bomb 
and shell damage were quickly overcome, 
with the minimum delay to traffic. 

Mr. Ellson retired from the position of chief 
engineer in February, 1944, when he was in 
his sixty-ninth year, but for two years there- 
after continued in the service of the Southern 
as engineering consultant. Records of many 
of the interesting works with which he was 
concerned are contained in papers presented 
to the Institution of Civil Engineers, of which 
he became a full member in 1912. For his 
various papers to that Institution he was 
awarded a Telford Gold Medal in 1921, and 
Telford Premiums in 1927, 1938 and 1942. 
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He was also a Fellow and Past-President of 
the Permanent Way Institution and a 
member of the Institute of Transport. In 
recognition of the outstanding service which 
he rendered during the war years Mr. Ellson 
was created C.B.E. in 1942. 





SIR HERBERT A. WALKER 


WE record with regret the death of Sir 
Herbert Ashcombe Walker, which occurred 
in London, after some months of illness, on 
September 29th. Until his retirement in 
1937, Sir Herbert was general manager of the 
Southern Railway, having been general 
manager of the London and South-Western 
Railway from 1912 until the grouping of rail- 
ways in 1923. 

Herbert Walker, who was the son of a 
doctor, was born at Hove on May 16, 1868 
and was educated at the North London 
Collegiate School and at St. Francis Xavier’s 
College, Bruges. Originally it was intended 
that he should follow his father in the medical 
profession, but this was found to be impractic- 
able, and at the age of seventeen he entered 
the service of the London and North- 
Western Railway Company. Walker made 
rapid progress and by 1911, when he was 
forty-three, had become assistant to the 
general manager of the L. and N.W.R. In 
that year he was appointed by the board of 
the London and South-Western Railway Com- 
pany to succeed Sir Charles Owens as general 
manager, and thus took up a position in 
railway management, which he occupied with 
great ability and distinction. It is on record 
that when his appointment to the London 
and South-Western was announced to the 
shareholders, Walker was referred to as “ one 
of the rising and most capable of the younger 
railwaymen of the country.” That descrip- 
tion was fully justified by subsequent 
events, as was shown by the manner in which 
the suburban and main line services then 
centred upon Waterloo were developed and 
improved under his efficient organisation. 
His knighthood was conferred in the New 
Year Honours of 1915, and was undoubtedly 
a recognition of the many responsibilities 
that Sir Herbert so successfully took up on 
the outbreak of the first World War. It may 
be recalled that the greatest event in the 
early days of that war was the dispatch of 
the British Expeditionary Force from South- 
ampton, an undertaking which during August, 
1914, required the use of 711 special trains. 
Another outstanding event during Sir Her- 
bert’s career as general manager of the 
London and South-Western was the opening 
of the reconstructed Waterloo Station in 
March, 1922. 

When the L.S.W.R. was merged into the 
Southern Railway group in 1923 it was only 
natural that Sir Herbert should occupy an 
important place in the management of the 
new company. For a few months he was 
joint general manager with Sir Percy 
Tempest and Sir William Forbes, but both 
the latter retired during the first year of 
grouping, and at the beginning of 1924 Sir 
Herbert Walker became sole general manager 
of the undertaking. The years that followed 
saw the rapid development of the Southern’s 
suburban and main line electrification 
schemes, schemes that owe much to Sir 
Herbert’s genius for organisation and effective 
control. To his guidance and enterprise 
there must also be attributed the important 
extension and development of the South- 
ampton docks which were carried out in the 
inter-war years. 

Sir Herbert retired from the office of 
general manager of the Southern Railway in 
1937, but shortly afterwards was elected to 
the board of the company. He was thus able 
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to retain an active association with the rail- 
way system, to the success of which he had 
contributed so much, until the board was 
brought to its end by the nationalisation of 
the railways at the beginning of last year. 





CHARLES WALLACE SAUNDERS 


Ir is with deep regret that we have to 
record the death, on September 21st, of Mr. 
Charles Wallace Saunders, who, before his 
retirement in December last year, had been 
manager of the marine department of the 
General Electric Company, Ltd., of England, 
for thirty years. Mr. Saunders was born at 
Dunedin, New Zealand, in 1884, and on the 
completion of his education he served an 
apprenticeship with the firm of A. and J. 
Burt, general mechanical engineers. In 1906 
he went to sea in order to gain marine expe- 
rience, and in 1909 he took his Chief Engi- 
neers’ Certificate in London. He com- 
pleted at a later date a course in electrical 
engineering at the City and Guilds College, 
South Kensington, and spent a further two 
years in gaining practical electrical experience 
at various electrical works and at the 
Twickenham power station. He joined the 
General Electric Company, Ltd., in 1918 
after demobilisation, and was responsible for 
the creation of the company’s marine depart- 
ment, of which he was made the manager. 
During his thirty years with the company he 
was responsible for the electrical equipment 
of many ships and was closely associated 
with the design and construction of a number 
of electrically propelled ships, among which 
may be numbered the * Monarch of Ber- 
muda ’”’ and the “ Queen of Bermuda.” Mr. 
Saunders was a member of the Institution of 
Naval Architects and the Institute of Marine 
Engineers, and an associate member of the 
Institutions of Civil, Mechanical and Elec- 
trical Engineers. He was also an associate 
of the City and Guilds Institute. He was 
well known in marine circles, and his death 
will be regretted by many friends. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
PRODUCTIVITY 

Srr,—The ** Productivity Scheme ” described 
by Mr. F. 8S. Naylor, in your issue of September 
30th, is undoubtedly yet another masterpiece in 
planning. It is sad to note that “ the interven- 
tion of nationalisation [of the electricity supply 
industry] prevented the matter from proceeding 
further.’’ Thescheme, as defined by Mr. Naylor, 
bristles with the most commendable intentions. 
But the commendable intentions are of little 
avail until every individual in every industrial 
organisation believes that the success of that 
organisation depends upon his irdividual effort. 
There is no lack of exhortation in that strain 

but how few there appear to be that heed it. 
J. WILLIAM 

London, 8.E.18, October Ist. 


SCIENTIFIC AND TECHNICAL 
LIBRARIES 

S1r,—The remarks of Dr. Dunsheath, reported 
in your “Journal” for Septémber 16th, are 
very timely and I would like to add a few more. 
It is well-known that one of our most valuable 
assets is the inventive ability of our technicians, 
and as most of our valuable inventions have 
come from engineers, draughtsmen and artisans, 
very often resident well outside London, facili- 
ties require reviewing as a whole, especially as 
so much depends upon them for trade abroad, 
by keeping our products ahead in design. One 
used to be able to do quite a lot of research and 
study at local reference libraries until quite late 
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in the evenings, Sundays included ; there jg no 
other time in fact for such work’ wit), many 
people. Nowadays most libraries close early 
during the week, including Saturdays, and don’t 
open at all on Sundays and holidays. Other 
factors are having a very obstructing effect also, 
In the past I have developed an idea, got a 
patent through and been in production within 
some eighteen months, but now mucli of the 
chance of reward disappears due to the great 
length of time taken to obtain a patent. It jg 
clear that the position merits urgent attention, 
although the above by no means comprises the 
whole of the factors impeding invention at the 
present time. 

CHARLES Baxter, 


ALUMINIUM ALLOY PIT CAGES 


Str,—In page 354 of THE ENGINEER dated 
September 23rd, in an interesting article on 
* Aluminium Alloy Pit Cages,’ I notice that 
it is stated that these cages are the first of their 
kind to be built in this country. 

Without disputing the statement that cages 
identical with your illustration have not pre- 
viously been built in Great Britain, I should like 
to point out that during a period of nearly 
twenty years aluminium alloy mine cages and 





ALUMINIUM ALLOY PIT CAGE 


skips have been constructed at the Elswick 
Works of Vickers-Armstrongs, Ltd. I enclose 
a photograph of a four-decker duralumin man 
cage which was built at Elswick in 1935, but 
similar cages had been made there before that 
date. You will observe that on the cage shown 
in the photograph the main suspension straps 
are of steel, as are also some of the door fittings. 
This cage weighed 3 tons 10 cwt and was 
6ft wide by 4ft 9in deep, with an overall height 
of 27ft. Mine cages such as these have proved 
very popular in the deep gold mines of South 
Africa, whither a further large consignment is 
about to be shipped from Elswick Works. 

E. C. HouGuton 

Newcastle-upon-Tyne, 4, September 28th. 
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HE new P. and QO. liner ‘“ Himalaya,”’ 

which sailed from ‘Tilbury yesterday, 
Oc! ober 6th, on her maiden voyage to India 
and Australia, is the largest and fastest 
liner in the P. and O. fleet, and her recent 
sea trials showed her to be the fastest pas- 
senger ship off the Western Ocean. It may 
be recalled that on her recent trials she 
attained a speed of 25-13 knots on the 
Admiralty measured mile off Arran and 
showed that her maximum power on four 
boilers was 42,750 s.h.p. During later endu- 
rance trials carried out at a speed of 24 
knots, her machinery developed 33,400 
s.h.p. That fine performance should enable 
her to meet comfortably the new service 
schedule of the P. and O. Company, which 
shortens the voyage from England to Bom- 
bay from twenty to fifteen days, and the 
voyage from England to Melbourne from 
thirty-eight to twenty-eight days. 

The “ Himalaya” was built and engined 
at the Barrow yard of Vickers-Armstrongs, 
Ltd., for the Peninsular and Oriental Steam 
Nav igation Company, and she embodies 
in her construction the accumulated experi- 
ence of both owners and builders in the 
design and lay-out of this class of passenger 
liner. She will join the “ Strathnaver,’’ 
the “‘Strathaird,” the ‘‘ Stratheden,” and 
the ‘ Strathmore,” and will be later joined 
in the company’s Far East services by the 
‘“Chusan,” now under construction at 
Barrow-in-Furness. 

In the following table we give the general 
particulars of the “ Himalaya,” and her 
propelling machinery, with which we shall 
deal more fully in a later article. 


DESIGN AND CONSTRUCTION 


The accompanying illustration of the 
‘Himalaya ”’ on trial shows her graceful 
and dignified appearance, with a raked 


stem and’ cruiser stern, a single funnel of 
streamlined form, and a single pole mast. 
Large and clean open deck spaces have been 
obtained by giving special attention to the 
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The P. & O. Liner “* Himalaya’ 


No. I 


enclosure within the deckhouses of ventila- 
tion units and other fittings. 
The ship was built to the latest rules of 


Hull Dimensions and Particulars 


Length overall 709ft 
Length between pe rper ondic vulars 668ft 
Breadth moulded. ... 90ft 6in 
Depth moulded to ‘‘ C ” deck . 50ft 
Draught 31ft 
Designed service > speed 224 knots 
Power 42,500 h.p. 
Gross tonnage (approximate) .-» 28,200 


Passenger Accommodation 


First-class passengers ... ... 760 
Tourist-class passengers ... ... 410 
Officersandcrew.... «.. «. 640 


Propelling Machinery 


Type ... Twin-screw geared tur- 
bines, Parsons 

‘“*Pametrada”’ de- 
sign 

Designed normal power 34,000 s.h.p. 

Propeller revolutions 130r.p.m 

Overload power. ‘ 42,500 s.h.p. 

Propeller rev: olutions 140 r.p.m. 


Astern power 


: About 65 per cent 
Type of boilers ... 


Foster-Wheeler = con- 
trolled superheat de- 
sign 

Four 

850 deg. to 600 deg. Fah 

525 lb per square inch 


Number of boilers 
Superheat range 
Pressure at superhe ater outlet 


Electrical Installation 


Type of generating plant ... B.T-H. turbo-genera- 


tors 
Number of generators a Four 
Designed output each generator 850kW 


Voltage 220V d.c. 
Emergency generator plant Allen diesel driven 
Number of emergency generators Two 

Designed er each a 100kW 

Voltage ae . 220Vd.c. 


Lloyd’s Sia of Shipping and the Mini- 
stry of Transport, to obtain the highest 
class of certificates and she also conforms 
to the latest rules laid down under inter- 
national agreement. There are eight con- 
tinuous decks, seven of which are set out for 
the passenger and crew accommodation. 
Two classes of passengers are carried, 
first and tourist. First-class passengers 
are allocated the midship portion of the 
accommodation decks, while the tourist 
class is situated aft of the engine-casing, 


except on “ E”’ deck, where the accommo- 
dation ae further forward. All pas- 
senger accommodation, we noted, has been 
planned to give a sense of spaciousness and 
coolness under tropical conditions, while 
at the same time fully maintaining a feeling 
of comfort in more temperate climates. 


(T'o be continued) 





Second International Mechanical 
Engineering Congress 

No less than sixteen countries were repre- 
sented at the second International Mechanical 
Engineering Congress, which recently con- 
cluded in Paris. Delegations from Australia, 
Belgium, Czechoslovakia, Denmark, Finland, 
France, Great Britain, Holland, Italy, Norway, 
Poland, Portugal, Spain, Sweden, Switzerland, 
and Turkey were present, and observers from 
the Organisation for European Economic 
Co-operation also attended. The main idea of 
the Congress was production efficiency, and the 
papers presented ranged from considerations of 
surface roughness on the cost of manufacture in 
mechanical engineering to flow production line 
organisation, and the application of mass pro- 
duction principles to the manufacture of heavy 
electrical machinery. Mr. A. W. Berry, the 
Director of the British Engineers’ Association, 
read a paper on the “Advancement of Pro- 
duction Efficiency.” The meeting included 
visits to some representative engineering works 
in Paris and the vicinity of that city. The 
inaugural address for this year’s Congress was 
delivered by M. Jacobsson, the Economic 
Adviser to the Bank of International Settle- 
ments, and a high standard was maintained 
throughout the meetings. The next Congress is 
to be held in September, 1950, and particulars 
concerning it will shortly be available from the 
Secretariat of the Congrés International des 
Fabrications Méchaniques, 11, Avenue Hoche, 
Paris (8e), or from the British Engineers’ 
Association, 32, Victoria Street, London, 8.W.1. 


ee ee 


*Piuto ” SALVAGE WorK.—It is reported that 
nearly 3000 tons—equivalent to 170 miles—of the 
‘* Pluto ”’ steel pipe-lime under the English Channel 
have now been cleaned, straightened and recondi- 
tioned, following salvaging by George Cohen, Sons 


and Co., Ltd. Of that amount, about 1800 tons 
have already been distributed for use in 


various fluid-conducting applications throughout 
the country. 
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Jet Fighter Refuelling 


HE method used for air-to-air refuelling of 
jet fighter aircraft differs from the previous 
well-proved technique in important respects. 
It is necessary to provide a means of contact 
The fighter 


which is almost instantaneous. 


arrangements comprise tanks and a light-weight 
pump, designed by Flight Refuelling, Ltd., 
to give the high rates of flow necessary for the 
operation. 

The fighter aircraft is fitted with a ‘‘ probe,” 
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loaded drum. In this position the cone is helq 
firmly against the end of the fighter’s refuelling 
probe by the air drag on the cone and toggles 
in the centre of the cone engage & groove at 
the end of the probe, making a leak-proof 
joint between the two. As the probe and the 
cone engage, valves in the end of each are 
opened, allowing fuel to pass. The mechanism 
in the centre of the cone is so loaded that it 
will maintain a leak-proof joint up to a delivery 
pressure in excess of 60 Ib square inch, and 
yet permit easy withdrawal when the fivhter 





GLOSTER ‘*“* METEOR’? FIGHTER REFUELLING FROM A ‘‘ LANCASTER’? TANKER 


pilot has no crew to assist him, as in a bomber, 
and therefore a method requiring no effort 
on his part other than that needed for normal 
flying had to be devised. 

As indicated in the accompanying illustra- 
tions, the tanker aircraft is fitted with a hose, 





which is in effect a rigid tube, the inner end 
of which is connected to the normal pressure 
refuelling gallery, with feeds to the fuel tanks. 
Valves are fitted to each of the tanks, to shut 
off the fuel as each tank is filled. 

When ready to refuel, the fighter approaches 


EXPERIMENTAL TANKER HOSE UNIT 


65ft long, which is trailed from the fuselage, 
the hose carrying at its extremity a hollow cone 
acting as a drogue, the base of the cone facing 
to the rear. The hose is stowed in the tanker 
on @ spring-loaded drum, the end of the hose 
being connected through a revolving joint 
to the fuel supply in the tanker aircraft. The 


the tanker from behind, the pilot flying into 
a position where the probe on the nose of the 
fighter can engage the cone on the end of the 
hose. The fighter then advances a few feet, 
to centralise the cone on the probe, and over- 
rides the air drag of the cone, so that the slack 
hose is taken up in the tanker on the spring- 


pilot wishes to fall back and break contact. 

As the fighter engages the hose and advances 
on the tanker, the automatic retraction of the 
slack hose on to the hose drum is used to open 
the main fuel valve in the tanker, starting the 
flow of fuel through the hose to the refuelling 
probe. In the formating position the fighter 
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PROBE MAKING CONTACT WITH DROGUE 


pilot may advance as much as 20ft if he wishes 
to do so, without getting too close to the tanker. 
A signal light below the tanker is automatically 
turned on over the range of formating positions 
during which the fuel valve is open. The 
weight of the equipment in the fighter is approxi- 
mately 25 Ib. 
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A Low Double-Deck Bus 


LARGE proportion of the double-deck 
huses operated in the provinces by com- 
panies taken over by the British Transport 
Commission have to be of the ‘ low-bridge ” 
type because of the height limitations on so 





CHASSIS OF PROTOTYPE ‘‘LODEKKA’’ Bus 


many routes. During recent months, there- 
fore, the Bristol Tramways and Carriage Com- 
pany, Ltd., in collaboration with Eastern Coach 
Works, Ltd., companies which are controlled 
by the Commission, have been working on a 
design for a bus which has a laden height of 
approximately 13ft 2in, as compared with 


The new vehicle, illustrated herewith, accom- 
modates fifty-eight passengers, as compared 
with the normal capacity of fifty-five for a 
‘*low-bridge ’’ bus, and both the upper and 
lower deck seating is arranged with a central 
gangway providing the 
regulation head-room. 
To achieve this result 
and to obtain a lower- 
deck gangway which is 
about 12in lower than 
normal and is on the 
same level as the en- 


trance platform, a considerable rearrangement 
has been necessary in the lay-out of the chassis 
frame and transmission units. While this has 
necessarily introduced some complications in 
design, we understand that the normal weight 
for this class of vehicle has not been exceeded. 

To lower the height of the floor the first 





PROTOTYPE...‘ LODEKKA’’ Bus 


14ft 34in for a London Transport R.T. standard 
double-deck bus, without having the familiar 
* low-bridge ” side gangway and four-abreast 
seating on the upper deck. A prototype of 
the new vehicle, to be called the ‘“‘ Lodekka,”’ 
has now been completed and will shortly be 
put into service. 


necessity was to get rid of the central trans- 
mission shafts and the usual type of rear axle, 
with its final drive and differential. This has 
been done by rearranging the gearbox to allow 
the front portion of the propeller shaft to 
run just inside the offside chassis frame 
member, to a point about halfway towards the 
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rear axle, where it meets a cross driving unit 
containing the differential gears. The rear 
axle is designed to provide separate worm and 
wormwheel reduction gears for the final drive 
to each of the rear wheels, and the centre por- 
tion of the axle beam is swept downwards to 
provide clearance under the gangway. On the 
offside of the vehicle a tailshaft drives directly 
from the differential to the axle, and the drive 
to the nearside rear wheels is taken from the 
other side of the differential unit through a 
cross shaft driven by spiral bevels and thence 
through a second tailshaft to the axle. The 
arrapgement is clearly shown in the chassis 
view reproduced herewith. 

The other main novelty of design which 
has enabled the body height to be reduced is 
the integration of the floor with the chassis- 
frame structure and the elimination of the usual 





PARTLY DISMANTLED CROSS DRIVE 


cross members. The body framework, which 
is wholly of light alloy, is supported directly by 
the full-width cross members of the chassis. 

In addition to achieving the main object of 
eliminating the side gangway in the upper deck, 
the new design has provided a vehicle of pleas- 
ing appearance, giving an effect of stability 
due to the low line of the windows, while ease 
of loading has been improved by the absence 
of the usual lower saloon entrance step and by 
the easy staircase. When riding on the upper 
deck it is noticeable that the seats are nearer 
to the ground than in a normal double-decker, 
and the improved stability was evident when 
a tilting test to 28 deg. was carried out success- 
fully with a load representing thirty-three 
passengers in the upper saloon. The driver’s 
cab has been carefully arranged to provide 
comfort and ease of control. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


SCHEDULE OF WEIGHTS OF BUILDING 
MATERIALS 


No. 648:1949. This is a revised edition of 
B.S. 648 which now bears the above title. The 
purpose of the schedule is to standardise the data 
employed in structural calculations. Weights are 
given which are fair, average values, sufficiently 
accurate for the purpose. For special cases where 
extreme accuracy is required it is recommended 
that the actual material to be used should be 
weighed. 

The schedule contains the weights of the usual 
building materials, but additional information is 
given in appendices. The first appendix contains 
weights of some of the less commonly used materials 
and also a range of weights applicable to certain 
materials upon which the averages contained in the 
schedule have been based. The second appendix 
contains details of the various gauge systems applied 
to wire and sheet metal. Price 3s. post free. 
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Verein Deutscher Ingenieure 
Meeting in Germany 


THE seventy-ninth annual meeting of the 
Verein Deutscher Ingenieure, held in Diissel- 
dorf from Monday, September 5th, to Friday, 
September 9th, will be remembered in the long 
history of the Verein as an historic occasion, for 
it coincided with the dedication and official open- 
ing of the new V.D.I. Haus in the Prinz 
Georg Strasse, which has been built on 
the site of two bombed dwelling-houses. 
Over 25,000 bricks were recovered from the 
ruined houses and were used in the new build- 
ing. Plans were prepared by Dip. Ing. Alfred 
Kalverman, of Diisseldorf-Oberkassel, and work 
was begun on October 4, 1948. It was com- 
pleted on May 12, 1949, which was the ninety- 
third birthday of the Verein. 

On the ground floor a members’ reading- 
room has been provided and space for the V.D.I. 
library. Some 10,000 books and journals will 
be available for members. On the first floor 
space is set apart for the administration of the 
Verein and the committee rooms, and there is a 
** Grashof ” room in memory of Franz Grashof, 
the first general director of the V.D.I. 

On the second floor the offices of the editorial 
and publishing staff of the V.D.I. Zeitung and 
its associated papers are arranged, while on 
the third and fourth floors room has been found 
for drawing offices, the press section and general 
stores. The building work and the internal 
decorations and fittings are excellently carried 
out and embody the latest forms of shadowless 
lighting. The opening ceremony was _per- 
formed by the President of the Verein, Director 
Hans Bluhm. 

Over 2500 members from the _ British, 
American, French and East Zones gathered 
in Diisseldorf for the meetings. On Monday 
evening, September 5th, after the council and 
committee meetings an informal reception 
took place in the Restaurant Wolfsslucht, at 
Diisseldorf-Grafenburg. In Krefeld, where 
the textile meeting took place, a similar recep- 
tion was held at the Europaischen Hof. 

The scientific meetings for the reading of 
papers were held on Tuesday and in the even- 
ing a large gathering was held in Rheinhalle or 
Planetarium, in Diisseldorf, under the chair- 
manship of the President, Director Bluhm. 
Greetings were given by Director Dip. Ing. 
Weber, the President of the Lower Rhine 
Branch of the V.D.I. The Minister of Econo- 
mics, Professor Dr. Erik Ndélting, spoke of 
the industrial development of England and 
America and the future of Germany, touching 
on the difficult subject of dismantling. Greet- 
ings from the City of Diisseldorf were expressed 
by the Town Clerk of Diisseldorf, Dr. Hensel. 

The principal meeting was held on Wednes- 
day, September 7th, in the Rheinhalle, and 
after the transaction of the business of the 
Verein, the main meeting was opened by the 
playing of Weber’s overture ‘“‘ Der Freischiitz,”’ 
by the Diisseldorf Orchestra. In his opening 
speech Director Bluhm extended a warm wel- 
come to members from the Eastern Zone and 
announced the formation of a Berlin Branch 
of the V.D.I. 

Colonel Long spoke on behalf of the British 
Military Authority and assured those present 
of the importance of the economic recovery of 
Germany, not only for Europe but for the 
whole world. He was followed by Ministerial 
Director, Dip. Ing. Brandt, who spoke on 
behalf of the Lande Government of the North 
Rhine and Westphalia. 

Dr.. Ing. Fritz Busch, the chief of the German 
Railways, then spoke and announced that on 
the previous day the Reichsbahn had become 
the Bundesbahn. He indicated that much 
money must be spent on the railways to carry 
out the repairs necessitated by war damage 
and more still was needed to catch up with 
the work of development, which had been 
neglected in the last ten years. He looked 
forward to a quick development of the rail- 
ways and called for common effort and a strong 
research programme. 

The next speaker was Professor Fritz Fuchs, 
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representing the Aachen Technical High School, 
while Professor Dr. Ing. Matthias brought 
similar greetings from the Berlin University. 
The final speaker in this section was Dr. Karl 
W. Wagner, the President of the German 
Academy of Technical Science. 

The President then presented the honours 
bestowed by the V.D.I. The ‘‘ Grashof Medal ”’ 
was given to Professor Dr. Ing. Zennick, the 
physicist and research worker, and member 
of the Bavarian Academy of Science in 
Miinich. V.D.I. honours were presented to 
Dr. Ing. Emil Schenk, of Darmstadt, for his 
work in the construction of testing machines ; 
Professor Dr. Ing. Adolf Wallichs, of Aachen, 
received a like honour for studies and teaching 
in works administration and practice ; while 
Mine Director Otto Wiilfing, of Bochum, 
received this honour for his work in connection 
with the Krupp mine management and coke 
oven works. 

The V.D.I. Ring was given to Dr. Ing. Max 
Pfander, Director of the material testing 
station at Berlin-Dahlem Dr. Ing. Karl 
Sigwart, of Leverkusen, Dr. Ing. Dolf Speigel, 
of Karlsruhe, and Dr. Ing. Heinrich Toeller, 
of Oberursel-Taunaus, of the Hartmann und 
Braun Laboratories. The Max-Evth Prize 
was divided between William Béhler, of Frank- 
furt : Dr. Ing. Heinz Conradis, of Ottersburg ; 
Dip. Ing. Otto Fuchs, of Dachau-Etzenhausen, 
and Heinrich Bérnsen, of Hamburg-Lokstedt. 

The principal lecture was then given by 
Professor 8. Behn, Professor of Philosophy in 
the University of Bonn, who took as his sub- 
ject “‘ The Value of Technical Science for Human 
Culture.” After the orchestra had played 
Beethoven’s overture, Leonora No. III, the 
meeting closed with a few appropriate words 
from the President, who thanked all for the 
work which had made the Diisseldorf meeting 
such a@ success. 

In the evening a performance of Nicholai’s 
‘** Merry Wives of Windsor ” was given in the 
Opera House and Professor Dr. Fuchs of Aachen 
gave a public lecture on ‘‘ Technical Science in 
the Atomic Age, and the Physical Future of 
Mankind.” 

Technical meetings were continued on Thurs- 
day in Diisseldorf and in Krefeld for the engi- 
neering and textile sections respectively and 
were accompanied as on previous days by appro- 
priate visits to local factories and works. On 
Thursday evening another public lecture was 
given by Professor Dr. Sérensen, the managing 
director of the M.A.N. Augsburg, who chose 
as his subject “‘ Technical Science and Chris- 
tianity.” 

The final social meetings were held in Diissel- 
dorf, on Thursday evening, at the Cafe-Restau- 
rant Béckmann, and at the Rheinschlésschen 
at Krefeld-Uerdingen. On Friday, September 
9th, a series of whole day visits was arranged, 
which included a Rhine trip to Cologne, and 
visits to factories, steelworks, mines, coke 
ovens, and many other places of engineering 
interest. 

Among the guests were American, British, 
French and Swiss engineers. Next year’s 
V.D.I. meeting will, it is expected, take place 
in Frankfurt. 


> 


Reseatch Laboratories of 
B.I. Callender’s Cables, Ltd. 


On Tuesday, October 4th, the Wood Lane 
laboratories of British Insulated Callender’s 
Cables, Ltd., were thrown open to a large 
number of employees from various manufactur- 
ing and commercial departments of the com- 
pany’s organisation. With the object of seeing 
how the activities of the research worker at 
Wood Lane were to be presented on ‘ open 
day,” we attended a Press pre-view of the 
research exhibits on October 3rd. 

The research organisation at Wood Lane 
consists of a group of laboratories* dealing with 
high-voltage, power cables, metallurgy, 
chemistry, rubber and thermo-plastics, dielec- 





* Tue ENGINEER, June 29th, 1934, pp 659-660. 
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trics, welding and fuses, together with a ; roup 
of common services, including a library, work. 
shop, machine shop, stores and drawing-ffice, 
Since the ‘open day” programme included 
some 120 exhibits exemplifying the work of al] 
these departments, we cannot do more ihan 
refer briefly to some of the interesting ‘i oms 
that we saw on our visit. 

Typical of the work of the high-voltage 
laboratory was the preparation of a lengi | of 
220-kV impregnated-pressure cable and s ling 
ends for type tests. Condenser cone s ling 
ends were being built up on the test cable to 
give a more even stress distribution and allow 
standard 132-kV bushings to be used for the 
tests at 220kV. Another exhibit consisted of a 
length of 66-kV_ oil-filled cable, arranged 
experimentally, for operation at 2001b per 
square inch. 

At the surge-testing end of No. 2 high. 
voltage laboratory is the site prepared for the 
erection of a new 2 million volt Marx type surge 
generator having a discharge energy of 37}kW- 
secs. Nearby is the existing $ million volt surge 
generator in which the discharge capacitance 
is provided by lengths of cable giving an 
impulse of 3-5kW-secs. A much smaller 
apparatus useful for experimental work on 
cable dielectrics is an 80-kV, eight-stage surge 
generator. 

An interesting power cable exhibit was 
devoted to a display of the tools that have been 
developed for jointing aluminium-sheathed 
cable and included a demonstration of the tech- 
nique used to make a straight-through wiped 
joint. 

Many of the exhibits in the rubber and 
thermo-plastics laboratory were indicative of 
promising investigations and development work 
in which progress has recently been recorded. 
For example, flexible cables insulated with 
silicone rubber have been designed to with- 
stand continuous operating temperatures up 
to 150 deg. Cent. A useful, though less spec- 
tacular, advance in another direction concerns 
the study of a process for vulcanising natural 
and synthetic rubber at room temperature. 
By using vulcanised instead of unvulcanised 
rubber it is hoped to improve the properties of 
the rubber-bitumen sandwich protective serving 
for impregnated-pressure cables. 

Another exhibit concerned P.T.F.E. (poly- 
tetrafluorethylene), which is a new plastic 
material of great promise as a dielectric ;_ it 
has good electrical properties at radio fre- 
quencies and it withstands operating tempera- 
tures of 200 deg. Cent. The problems of apply- 
ing the material to wires are being investigated 
at Wood Lane, where very thin coverings are 
being obtained by passing the wire through an 
aqueous dispersion of P.T.F.E. Among the 
samples that we saw exhibited was a wire of 
0-0148in diameter coated to a thickness of 1 mil 
giving an overali diameter of 0-0168in. 

Yet another exhibit in the rubber and thermo- 
plastics laboratory illustrated the development 
of miniature coaxial cables to the specification 
of the Ministry of Supply. One of the samples 
exhibited consisted of a fine copper wire covered 
with 6 mils of “ Bicalex ”’ and served with a 
thin copper sheath. The technique of drawing 
flat sheet through suitable dies to produce 
tinned copper tube for coaxial cables was 
demonstrated in the welding laboratory. In 
this process the final die is heated to form the 
sheath into a homogeneous mass. A similar 
development led to the tube-forming machine 
designed in the laboratories for producing 
tubular sheaths up to 2in diameter. In the 
first four heads the machine is formed into a 
U-section ; in the next four heads the sheath is 
formed cylindrically with a radial fin; the 
seam is then welded by the steel sandwich 
technique, after which the fin is pressed against 
the sheath. 

Lastly, a new process developed in the weld- 
ing laboratory for metallising specially designed 
porcelains has been applied to sealing ends. 
The electrolytically metallised porcelain is 
plumbed directly to the lead sheath and 
internally to the copper conductor, forming a 
low-voltage sealing end. The inside of the 
porcelain is shaped to fit closely over the 
dielectric and compound filling of the sealing 
end is deemed superfluous. 
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Steel Founding in America and Britain’ 


No II—(Continued from page 376, Sept. 30th.) 


RECOMMENDATIONS 


(31) Throughout the foregoing Report, the 
Team has reported facts and drawn from these 
observed facts certain conclusions regarding the 
levels of productivity in U.S. steel foundries in 
comparison with the average in Britain, the 
root causes of high productivity and the means 
by which high productivity is attained. 

(32) Before proceeding to make recommenda- 
tions, which, if carried out, would, in the view 
of the Team, bring about higher productivity 
in British foundries, the Team must put the 
question : ~ 

Is high productivity really desired by British 
steelfounders ? 

It is easy to give facile assent ; less easy to 
answer the question which follows therefrom : 
Over what features in the British industrial 
system does the desire for high productivity 
take preference ? 

So long as honest answers to these two ques- 
tions are evaded, any recommendation is a 
sheer waste of time. Honest answers are 
required from all levels of the industry, just 
as the Productivity Team, drawn from all 
levels, has endeavoured to give an honest 
account of its observations. 

(33) The question can be coloured according 
to the interests of the reader : 

(a) Is high productivity more important 
than the organisation and customs of the trade 
association ? 

(b) Is high productivity to be sacrificed so 
as to retain intact the existing methods of the 
employers’ organisations ? 

(c) Are trade union practices, built up over 
the years before the present economic dangers, 
to remain unaltered, at the expense of high 
productivity ? 

(34) Of set purpose, these forms of the same 
question are posed to draw the attention of the 
three bodies to whom the Report itself is made. 
Each type of body has a responsibility and an 
authority within the British industrial system, 
and while much has been said in the past of the 
importance of authority and _ responsibility 
being coextensive, little emphasis has been 
placed upon the duty of responsible bodies, 
not only to accept blame for shortcomings, 
but to seek out in known shortcomings the 
blame properly apportionable to themselves. 
Yet any attempt to evade proper responsibility, 
to “pass the buck,’ is an admission that 
authority in that field ought to be yielded to 
more competent hands. The three forms of the 
question are therefore one: none of the bodies 
cited can escape responsibility in the decision 
for or against high productivity. 

(35) What the answer must be depends upon 
the meaning of the alternative. Economic 
surveys politely use the terminology of econo- 
mics. Put much more bluntly, the Economic 
Surveys tell us that the alternative to high 
productivity is starvation. Once that is under- 
stood, not only intellectually, but emotionally, 
something can be done. 

(36) In this Report the Team is concerned 
to lay bare what is wrong, but not to apportion 
more of that blame than can be accepted by 
the Team itself for such inaccuracies of obser- 
vation and deduction as may be apparent to 
minds farther detached from the mental and 
manual work of compilation. It will be the 
responsibility of all who read the Report, 
whether their interests are those of trade union 
officials, trade association members, employers, 
managers, manual workers, or even lookers-on, 
to apportion each his own share of responsibility 
for putting right what seems wrong. It is 
hoped that some, at least, of the criticisms 
which surround the recommendations will 
be found intolerable, demanding action. 

(37) Before much can be done to obtain a 

* Excerpt from the Productivity Team Report on 
“Steel Founding ” to the Anglo-American Council on Pro- 
ductivity. The report (3s. 4d. post free) is obtainable 
from the Anglo-American Council, 21, Tothill Street, 
London, 8.W.1, or British Steel Founders’ Association, 
301, Glossop Road, Sheffield 10. 





response to appeals for increased productivity, 
understanding of what it means requires to 
spread throughout industry so that the youngest 
apprentice and the near-pensioner alike are 
aware of the significance of the term. This is 
not a job to be left to the efforts of official 
bodies. An inescapable responsibility of know- 
ledge is the obligation to disseminate it whereso- 
ever it ought to be spread. Let each person 
who reads this Report see to it that his imme- 
diate contacts in the steel founding industry 
know what is meant by the term Productivity 
—not in any formal definition, but in the 
language of everyday life. It is most important 
that in this task the three bodies to whom this 
Report is addressed should work solidly to- 
gether, each keenly accepting responsibility 
for quickening the spread of understanding 
and doing everything possible within their 
spheres of influence to correct the neglect of 
the past. 

(38) Next it is necessary to establish high 
productivity as a touchstone of industrial 
conduct. Traditional practice is all too fre- 
quently a euphemism for obstinacy, trade 
custom for pigheadedness. Neither traditional 
practice nor trade custom has an export value. 
High productivity has. The component parts 
of the industry have their own particular 
interests, and many of these interests are 
supposed to be protected by customs established 
in the past. It is not to be supposed, though, 
that leaders of trade union thought, of trade 
and employers’ associations are so bankrupt 
of ideas that only in the old patterns of indus- 
trial structure can they set effective guard 
upon their special interests. Neither precedent 
nor procedure can stave off starvation. High 
productivity can. It is profitless to engage in 
rhetorical phrases about the importance of 
holding what has been gained in the years past. 
Already the most important has been lost— 
our industrial leadership—and the lesser gains 
will turn to dust and ashes unless a new out- 
look is developed, giving the chief place to the 
high productivity which can regain for us free- 
dom from fear of want. That there are rules, 
policies and regulations which act in restraint 
of production is undeniable. It is equally true 
that each one of these was instituted with a 
purpose to serve—to ameliorate some condi- 
tions, to benefit or protect some party in need 
of aid, to give some added security. But if 
any rule, practice or policy acts against high 
productivity, it offends the community as a 
whole, at defiance to whom a smaller interest 
must not selfishly set itself. Here is the point 
at which new ideas are needed, and a tolerant 
experimentalism, to ensure that with removal 
of the restriction upon high productivity, 
proper protection remains for legitimate 
interests. 

(39) Constant reference back to productivity 
as a guide to industrial conduct is a matter 
rather for leaders within the industry, for those 
who influence policies and negotiate agree- 
ments, than for the wage-earner and salaried 
supervisor, who are the men through whom 
increased productivity is effected. Men whose 
occupation does not require them to look 
far ahead cannot readily appreciate the 
approach of danger while it is yet far off. For 
them there appears little urgency about the 
problem, and certainly no sign of starvation. 
To touch their emotions some more immediate 
means are necessary, some direct reward for 
attaining higher productivity. It is a waste 
of effort to act as though abstruse economic 
problems can be understood by the whole 
population, and the task of educating them 
emotionally is too long to yield results in time 
to meet the shock. when Marshall Aid comes to 
an end. Some form of direct incentive is 
essential. This must be an incentive properly 
shared by all who are responsible for produc- 
tion—otherwise it leads to sectional distrust. 
Manual workers, supervisors, managers and 
technicians obviously deserve a share; it 
must be admitted in fairness, too, that owners 
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and investors, whose money becomes locked 
up in equipment to produce goods at a higher 
rate of productivity also deserve to participate. 
Customers, whom the industry serves, must 
gain benefit in the form of reduced prices, 
especially when they co-operate with producers 
to ease the task of production. 

(40) It would seem a simple enough process, 
and one fruitful of increased confidence, if all 
wage negotiators pledged adherence to the 
principle that savings in cost effected by 
increased productivity should be redistributed 
fairly as between customers and the producing 
components. 

(41) This alone is not enough. Increased 
wages in the hands of the population are 
useless as an incentive unless they can purchase 
goods corresponding in some proportion to the 
increased effectiveness of effort. This is a 
factor which may easily upset the balance if 
purchasing power from rewards for increased 
productivity is greater than the increased 
availability of consumer goods. Guidance is 
necessary from the highest authority on the 
economics of British industry, so that the 
scale of increased earnings for increased pro- 
ductivity can be agreed generally. Unless this 
guidance is forthcoming there is danger of 
incentive payments being adopted upon a 
scale which nullifies their purpose and aggra- 
vates the present difficulties. 

(42) It is axiomatic that high productivity 
is closely allied to industrial efficiency. By 
the touchstone of high productivity it is shown 
clearly that neither the failure of a company 
which works at low productivity nor the loss 
of his job because an employee is inefficient 
is to be regarded as unfair. Protection of 
inefficiency, at whatever level, constitutes a 
danger. The writers of this Report are not 
competent to advise upon the means by which 
inefficiency should be tackled, but recommend 
that trade association, employers’ organisation 
and trade union alike, as well as managements, 
shop stewards and joint production committees, 
face this problem and deal with it. 

(43) The foregoing is designed to clear the 
air in regard to the larger issues, so that more 
precise recommendations can be seen in 
proper perspective. These are now formulated. 


LAy-oOUT AND MACHINERY 


(44) Many of the steel foundries in Britain 
have grown haphazard into a jumble of build- 
ings in which it is difficult to follow the sequence 
of operations, let alone design an even flow of 
work. It is a long-term matter to reconstruct 
them, but the choice is surely clear—either 
they are put into more efficient form, or they 
come under the hammer prepared for the ineffi- 
cient. That it will be a slow business getting 
the new lay-out into shape is all the more 
reason for starting now. The problem becomes 
no easier by waiting. 

(45) Long-term policies, however, will not 
give quick enough effects. Even within exist- 
ing shops methods of production of steel cast- 
ings can be made easier by rearranging the 
work. There is a common practice in jobbing 
foundries of allowing a moulder to do his work 
all over a certain area. He moves from job 
to job, and every move means that his require- 
ments must be brought to a different place. 
American practice and the best practice in 
Britain puts even jobbing work on the produc- 
tion line to the extent that the moulder and 
his supplies have a fixed location, where work 
moves to him for completion, and away from 
him to the next stage. (This, of course, applies 
to small and medium-size work only.) Simi- 
larly in other departments of the foundry, 
rearrangement of machinery and workbenches 
can reduce the amount of handling to be done, 
and simple means can be devised to reduce 
the unnecessary handling which is incurred 
because castings are piled on the floor and must 
later be put into skips for removal farther 
along the line of production. 

(46) Installation of machinery can be effected 
in many foundries to give quick improvement 
in productivity. All American foundries were 
seen to have good methods of handling materials. 
Quick acting cranes, fork lifting trucks and 
wheeled skids for handling moulding boxes 
into the casting position are three important 
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features, including the release of overhead 
cranes by installing simple jib cranes to serve 
a moulder’s working site or a fettler’s or 
grinder’s bench. 

(47) Production machinery can be installed 
to a greater extent than at present and with 
more attention to its labour-saving aspect. 
Production of moulds by machines is depend- 
ent largely upon the nature of the market, 
but it is not unlikely that many of the patterns 
at present moulded by hand, because the 
castings are ordered in small lots at a time, are 
really sufficiently repetitive to justify mounting 
for machine production, provided care is taken 
to organise machine production to deal with 
small lots. Immediate examination of* the 
repetitiveness of their work would almost 
certainly show British steel founders that a 
larger proportion of the castings they make can 
be produced by moulding machines. 

(48) In the cleaning and finishing stages of 
the work, large airless shotblast machines, 
much larger than the average seen in Britain, 
help the American steel foundries to clean 
castings with the minimum of labour, and 
externally operated air-driven shotblasts, using 
full-pressure air, are more effective than those 
used with reduced pressure because of being 
manually operated. Early experiments with 
large airless shotblasts and the external opera- 
tion of shot nozzles, and demonstration to the 
industry of the results obtained, can effect 
important increases in productivity. 

(49) Steel melting equipment in America 
brings down the steel much more quickly than 
British equipment, because of the high power 
input. Here British steel founders are under 
the handicap of restricted availability of power. 
The obvious recommendation to increase the 
power-rating of arc furnaces cannot be generally 
applied until the lag in power supply has been 
overcome, but it would seem wise that one or 
two foundries should investigate the savings 
to be obtained in this way, so that the experi- 
mental work will have been completed by the 
time power is available. Apart from the 
saving of time by high power input, saving of 
power consumption is made in America by 
means of improved electrode control. Many 
existing arc furnaces in Britain are equipped 
with out-of-date electrode control and deserve 
to be re-equipped. This would have the double 
advantage of cutting melting costs and freeing 
some of the existing power consumption. 


WAGES AND INCENTIVES 


(50) An essential ingredient of an incentive 
system ought to be its simplicity; another, 
its fairness. A man must know without com- 
plicated calculation what his reward will be, 
and he must be confident that he gets a fair 
share of the benefits of his work. The present 
system of calculating wages in the British 
steel founding industry is neither simple nor 
sensible. Incentive schemes based on piece- 
rate working are complicated by the incidence 
of the national award bonus. Wage calcula- 
tions are more involved than they need be; 
even if a man works wholly on a piece-rate 
his clock card must be checked for total hours 
worked, so that the national award bonus can 
be calculated. The man-hours taken up each 
week on this unproductive effort reach a pro- 
digious figure. So, for the sake of apparent 
simplicity in making national agreements, a 
system has been perpetuated which is wasteful 
and illogical. Simplification of the wage 
structure of the industry is long overdue, and 
would bring immediate economies. 

(51) Fairness of participation in the benefits 
of high productivity has already been touched 
upon as a basic necessity. Fairness in setting 
individual piece rates is equally important. 
In dealing with repetitive work nothing can 
exceed the fairness of time study with the 
stop watch, by a properly trained observer, 
provided there is co-operation with the men 
whose work is being studied. But studies 
of this nature require good faith on all sides. 
It is strongly recommended that careful time 
study be made the fundamental basis of incen- 
tive ratings on repetitive work where good 
faith exists, and that, where it does not the 
eauses of distrust should first be tackled. 
Within this recommendation is an appeal for 
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tolerance and broadmindedness in the approach 
to using new methods. The grave dangers 
besetting the industry should it fail to achieve 
higher productivity demand faith and vision 
among its leaders and the vigorous use of every 
tool of production and management. 


EMPLOYMENT 


(52) It is not to be expected that the market 
for steel castings will expand always to keep 
pace with increased productivity. Displace- 
ment of labour is therefore to be expected as 
productivity rises, but opposition to increasing 
productivity on that account is as misguided 
and ill-conceived as the nineteenth-century 
uprisings against the use of power spinning 
machines and weaving looms. There are 
other forms of production to employ those 
displaced from steel founding, so long as lack 
of the products of industry handicaps the life 
of the nation. It is unpleasant to stress the 
alternatives which make acceptance of this 
compulsion inescapable ; starvation and desti- 
tution are unpleasant words, but better the 
words than the reality. It was noticeable in 
several American steel foundries that, as the 
level of trade fell, the policy of employment 
was to set a reduced day’s task, so that a new 
incentive, that of leisure, untainted by unem- 
ployment, compensated somewhat for loss of 
earnings. There is room in this conception 
for the exercise of wisdom and statesmanship 
in dealing with the problems which arise when 
productivity eventually overtakes market out- 
lets. 

SAFETY 


(53) The Royal Society for the Prevention 
of Accidents already does a great work for 
safety in factories, but it tends by its nature 
to be general in its recommendations. The 
Steel Founders’ Society of America has gone 
much more particularly into the precise nature 
of steel foundry hazards and issued specific 
recommendations and instructions, while receiv- 
ing accident returns of a type designed to spot- 
light causes of accident. This appears to be 
the sort of job which ought to be tackled by 
the Trade Association, but if returns to other 
bodies are still required, no support will be 
forthcoming for such a move. A responsible 
body such as a trade association ought to have 
authority delegated to it to collect such statis- 
tics as are necessary, disseminate them where 
required, and taks action amongst its members 
to reduce lost time accidents. But let the 
responsibility be laid fair and square, not sub- 
ject to well-meant but fussy interference, and 
let the trade association stand upon its per- 
formance. 

(54) More specifically, it is recommended 
that as a first step all eye injuries in fettling 
shops be eliminated by making it an industrial 
offence to enter such a shop without an approved 
eye protector—goggles, face shield or the like. 
British steel founders are now taking urgent 
steps to ensure more constant use of respira- 
tors in dusty areas and are pushing forward 
with provisions for X-ray examination of 
employees subject to dust hazard. In the 
latter development they are behind American 
foundries. 

(55) It is also to be recommended that safety - 
consciousness should not be confused with 
timidity. The strident use of hooters to give 
warning of approaching danger is a positive 
advantage in clearing men out of the danger 
zone with the least possible waste of time. 
This is preferable to time-wasting methods 
which overdo safety devices at the expense of 
productivity. 

AMENITIES AND WORKING CONDITIONS 


(56) The recommendations of the Garrett 
Report are already well known to British 
steel founders, who are actively engaged in 
implementing them. Such a standard is ahead 
of American practice and no further recom- 
mendation is called for in this Report. Much 
can be done to assist in improving amenities 
by employing job methods with this aim in 
view. 

SHop MANAGEMENT 


(57) An overhaul of shop management 
methods is desirable, especially paying attention 
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to the officient servicing of skilled men. Tho 
occasions of temporary cessations of work 
require to be traced to causes and the causes 
removed. This is a job which cannot be dong 
by management alone. A willing co-operation 
by craftsmen and unskilled men as well jg 
needed to get at the roots of delays, and jt 
certainly cannot be accomplished unless super. 
visors are imbued with a real desire for increased 
productivity and can transmit this zeal to the 
men under their care. 

(58) This is a step which can be taken 
immediately, without waiting for a single 
piece of equipment. Joint production com. 
mittees can co-operate equally with shop 
stewards and other foundrymen to develop, 
with managers and supervisors, the technique 
of servicing which gives the greatest economies, 


MARKETS 


(59) The degree of specialisation by U.S, 
engineering companies in order economically 
to supply the immense home market joins with 
the American willingness to accept standardi. 
sation so as to encourage specialisation by steel 
foundries and to give them long production 
runs. The price range list shows also that 
repetitiveness is rewarded by a lower price for 
quantities. 

(60) The British market is much smaller, 
and a great deal more varied. Even with 
equal keenness for standardisation of com. 
ponents, it is not to be expected that the same 
long production runs could be established in 
British steel foundries. But British engineers 
are not fools. They know perfectly well that 
in their factories they can tool up to reduce 
costs on long runs and, if they can gain advan- 
tages in price for production runs in the steel 
foundries, they will not be slow to take advan- 
tage of that added weapon in their fight for 
the export markets. But the present price 
policy of the British steel founders does not 
include regular price reduction for quantities, 
Until it does a powerful inducement to stan- 
dardisation of components will be lacking. 
Moreover, without the development of a 
market which demands production runs, the 
extremely good machine-moulding practice 
existing in many British steel foundries cannot 
be extended. 


FUNCTIONALISM 


(61) Standardisation on the basis of com- 
promise will be a great mistake. The belief 
that standardisation involves compromise is 
probably responsible for most of the opposition 
to it in Britain. It is essential to concentrate 
upon the essentials, and to resist any compro- 
mise upon them, but to be ready to sacrifice 
every element of design which is inessential in 
order to conform to standards. This principle 
applies right through the field of design, from 
steel properties to machining and_ jigging 
tolerances ; it applies to installations and lay- 
outs, to control returns, to inspection and 
production techniques and constitutes the 
sternest test of the degree of intelligence applied 
to the attainment of high productivity. Keen 
attention hereto is recommended to all steel 
foundrymen. 


PRODUCTION TECHNIQUES 


(62) The outstanding points of production 
techniques observed in America are fully 
reported either in the body of the Report or 
in the Appendices, and there is no call to 
repeat the references. Note should be taken, 
however, of several of those which, in the 
opinion of the Team, have a marked effect 
upon production, and can be adopted with 
advantage by British steel foundries. 

(63) (a) Steelmelting.—The practice of charg- 
ing arc furnaces which have no top-charging 
device by using charging chutes is a valuable 
time saver. The furnace is tipped forward and 
the charge, which consists of heavy, short 
scrap contained in a long chute-shaped skip, 
is slid in through the charging door. Equip- 
ment is simple and the technique easily 
acquired. 

(64) (b) Moulding.—Extensive use of snap- 
flasks effects economies, not only in outlay 
on boxes, but by accuracy of register which 
avoids loss through crossjointing. Bottom- 
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poar's are essential, and moulds require slip 
jackeis at the time of casting. The technique 
requires development from small to larger 
boxes. 

(65) (c) Sand.—Such extensive sand research 
js already carried out in Britain that it may 
seem strange to include this as an item of 
recommendation, yet the effect upon strip 
and fettling of using fine-grain sands is so 
evidont in America that special attention to 
the finer ranges of grain size may repay the 
trouble involved. 

(66) (d) Methods.—Effective use of Wash- 
burn cores is widespread in America. Their 
use is known to some steel founders in Britain, 
but extends slowly. There is need for miore 
effective means of distributing technical data 
in simple form, so as to enable new methods 
to be introduced without prolonged experi- 
mentation in each foundry. 

(67) (e) Exothermic Compounds in Heads.— 
The economics of Risotherm types of exother- 
mic compounds in short, open heads, require 
study. If justified, this type of material ought 
to be made available in Britain. 


RESEARCH INTO STEEL FOUNDING PROBLEMS 


(68) The urgent need for effective research 
on steel founding problems in Britain is now 
fully recognised, and need not be stressed here. 
What ought to be stressed is the paramount 
importance of having the right type of man to 
convey to the steel founders themselves what 
is already known, as well as the results of 
researches and precise recommendations for 
their practical application. Steel founders are 
accustomed to the air of the foundry. They 
cannot breathe the rarefied atmosphere of the 
mountain-tops of scientific investigation. They 
need a Moses to come down from the mountain- 
top with commandments, simple rules embody- 
ing the conclusions reached from complicated 
data and investigation. The personality of 
the leader of research in the industry is of 
even greater importance than the quality of 
the research itself. 

(69) There is also room for a readier dis- 
cussion of steel foundry problems among the 
lower supervisory grades. Meetings of the 
Institute of British Foundrymen do not at 
present quite meet the requirement of giving 
them opportunity to have free unreported talks 
of a completely informal nature, and there is, 
unfortunately, less ability among British foun- 
drymen to say clearly what is in their minds 
than appears to be the case in America. This 
problem is commended to the Institute of 
British Foundrymen, to the Technical Com- 
mittees of the Trade Association and to bodies 
engaged upon research on steel castings. 

(70) Finally, it is the wish of the Team to 
make abundantly clear their belief that, given 
the spirit which desires high productivity and 
values its achievement, British steel founders 
will be not one whit less ingenious and resource- 
ful than their opposite numbers, our good 
friends the American steel foundrymen. 





V.H.F. and H.F. Medium 
Powered Transmitter 


WE illustrate herewith one of the range of 
communication units for ground and airborne 
operation developed by the Plessey Company, 
Ltd., Ilford, Essex. The V.H.F. and H.F. 
transmitter, type PT.16, is designed to provide 
medium power telephone, M.C.W. and C.W. 
transmission for general communications ser- 
vice, including aeronautical and marine work 
and civil administration in any part of the 
world. Various combinations of standard 
panel units provide a wide range of facilities. 

Any one of four frequencies, two in each of 
the ranges 2:5 to 13 Mc/s and 116 to 132 Mc/s, 
respectively, can be selected by local or remote 
control. In the latter case the appropriate 
rf. channel, together with ‘ switching-on ” 
facilities, is selected in one dialling operation, 
over a single telephone pair up to a distance of 
fourteen miles. The remote control unit is 
suitable for desk or rack-mounting, and con- 
sists of a small cabinet with a telephone dial. 

In the equipment illustrated, the various 
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units—radio frequency, control, modulator 
and power—are housed in a steel cabinet 
approximately 5ft 4in high, having a single 
door back and front. The back door can be 
lifted from its hinges for easy servicing, while a 
window in the hinged front door allows the 
meter panel to be read easily. All components 
are to tropical specification and the cabinet is 
treated to prevent rust formation prior to the 
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application of the high grade crackle finish. 
All steel and brass parts are plated to with- 
stand arduous service conditions. 

Cooling of the interior of the transmitter is 
accomplished by a blower, the air intake of 
which is filtered through a fibre-glass filter. 
Having passed through the transmitter, the 
air is exhausted through louvres on both sides 
of the cabinet near the top. The small pressure 
built up inside prevents the entrance of dirt 
and dust. 

Mains connections are made to a terminal 
block in the rear interior of the cabinet and 
two sockets are provided externally for the 
connection of inspection lamps, soldering irons 
and test equipment that may be required during 
periodic inspections. 





External Water Level Alarm 
for Boilers 


For a number of years Hopkinsons, Ltd., 
of Huddersfield, has made a high and low water 
alarm for attachment to the outside of boilers, 
particularly of the water-tube type, in which 
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insufficient space is available for the intro- 
duction of the usual direct-acting alarm. 
These alarms have been used for a numbor of 
years for use on boilers with working pressures 
up to 600 Ib per square inch, and are now being 
made for installations having considerably 
higher working pressures. 

The alarm unit has a cast steel body and is 
connected to a boiler with its centre line level 
with the normal water level. A float chamber 
in the body of the alarm has its upper part 
connected by a pipe to the upper part of the 
boiler above water level and its lower part to 
below water level. By this arrangement the 
float in the unit rises and falls in accordance 
with the level of the water in the boiler and 
there is a constant pressure of steam in the 
upper part of the chamber. When the water 
falls below a predetermined level the move- 
ment of the float lever admits steam to blow 
@ whistle with a deep, resonant note and when 
the level rises too high steam is admitted to 
blow a whistle with a high note. 

The arrangement of the dual alarm whistles 
is shown in the illustration below. The levér 
of the ball float is connected to a spindle 
having an eccentric pin at each end. These 
eccentric pins actuate valve links, each of which 
pivots on a fulcrum pin and carries a disc. 
The lever spindle is drilled to admit steam to a 
chamber formed behind the valve links. When 
the float reaches a predetermined high or low 
level the appropriate link moves its disc 
across the seat of the whistle inlet to admit 
steam and blow the alarm. 

The illustration shows one of the whistles 
used for boilers with working pressures up to 
600 lb per square inch. The alarms for boilers 
with higher pressures are similar except that 
the whistles are mounted vertically instead of 
horizontally. 





Curved Safety Glass Screens 


DURING a recent visit to the works of the 
Triplex Safety Glass Company, Ltd., at Bir- 
mingham, we were shown in course of manu- 
facture the latest types and forms of curved 
safety glass, which is now being made in large 
quantities for use in automobiles. This com- 
pany has for many years been well known for 
its safety glass. Its experience in producing 
special forms of glass to suit the requirements 
of aircraft during the late war stimulated the 
development of techniques and plant for the 
manufacture of its glasses in curved form in 
commercial quantities. 

Safety glasses are made in two types for 
road vehicle use—laminated and toughened. 
The laminated glasses are of ‘ sandwich” 
construction, consisting of two sheets of glass 
with an interlaying sheet of polyvinyl butyral. 
The interlaying medium, which imparts tough- 
ness and shock-resisting qualities to the glass, 
firmly bonds the ‘‘ sandwich ” when heat and 
pressure is applied. Sheets of glass so formed 
do not splinter when fractured. In factory 
tests on such sheets they are expected to with- 
stand, without splintering, the impact of a 
steel ball 4 lb in weight when dropped from a 
height of 20ft. 

Toughened safety glass is a single sheet of 
material, which in the course of manufacture 
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is heated until it is in a soft condition and 
then subjected to draughts of cold air at high 
pressure. During this rapid cooling the out- 
side of the glass hardens and contracts quickly 
but the inside, owing to glass being a poor 
conductor of heat, hardens at a slower rate. 
This treatment has the effect that, when the 
glass is cold, a state of compression is produced 
on the surfaces of the glass in equilibrium with 
a tension inside the glass. 

Glass treated by this process has a high 
mechanical strength and does not shatter 
when broken but dis- 
integrates into small 
particles with blunt 
edges. In standard tests 
such glass is required to 
withstand the impact 
of a steel ball weighing 
1-68 lb dropped from 
a height of 6ft—in 
practice it withstands 
this weight dropped 
from two or three 
times the height. 

The advantages of 
these glasses from the 
safety viewpoint have 
long been appreciated 
by both designers and 
users of vehicles, and, 
now that they are avail- 
able in curved form, 
their value is increas- 
ed to no small extent. 
With the recently in- 
troduced curved glass 
appearance, good visi- 
bility, and aerodyna- 
mically efficient body 
lines can be combined 
to good effect without 
sacrificing the safety 
properties of laminated and toughened glass. 

Curved safety glass is being made in both the 
laminated and toughened forms and a number 
of different methods of production are used 
according to the curvature requirements. 
At present the laminated glass is less suitable 
for double curvature work, but the heat- 
treated glass is suitable for making either 
single or double curvature screens. When 
making toughened glass screens with double 
curvature only a very light force can be used 
to make the glass “stretch ”’ to the required 
amount, and the degree of double curvature 
should preferably be that which the glass 
naturally adopts for itself under the process 
used to impart the main curvature. To impart 
any excessive degree of double curvature 
may involve marking by the mould, with some 
distortion of vision. 





A Duplex Horizontal Milling 
Machine 


THE photograph we reproduce above shows 
a duplex horizontal milling machine, which 
was originally designed and built by Adcock 
and Shipley, Ltd., Ash Street, Leicester, for 
face-milling typewriter castings and has proved 
particulariy adaptable for a variety of other 
work. 

In this machine 4 rigid base carries at each 
end a box-section column, mounted on slides 
at the top of which are the milling heads. 
The knee between the columns slides on vees 
on the right-hand unit and carries the table 
feed mechanism. A coolant reservoir is pro- 
vided within the base and provision is made 
for the attachment of a coolant pump on the 
left-hand side of the machine. 

The milling head spindles are bored B.S. 
non-stick taper, nominal size lin, and run 
in pre-loaded angular contact ball bearings. 
In each head the spindle is driven by a four- 
speed pole-changing 0-9 h.p. motor. <A back 
gear in the drive gives four additional speeds 
to provide a total range of eight spindle speeds, 
from 50 to 1500 or 50 to 2800 r.p.m., as required. 
Electrical reversing means are provided to 
allow the spindles to be driven in either direc- 
tion. The control switches for reversing and 
speed-changing are built into each head, 
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whilst the start and stop buttons for the 
spindle motors and pump motors are built 
into a panel on the right-hand column. 

The heads are moved along their slides by 
means of a worm and wormwheel operated 
screw and the wormshafts are carried out to 
both sides of the columns so that the heads 
can be adjusted from each side of the machine. 

The knee has a vertical adjustment of 6}in 
on the column and is moved by a hand-operated 
elevating screw at one side of the machine. 

The table, which is 37} by 10in overall, has 
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a traverse of 22in. Its automatic cycle feed 
mechanism is similar to that on the company’s 
No. 2D milling machine and cutting feed changes 
are made by means of pick-off gears. With this 
feed mechanism one movement of the control 
lever introduces the following automatic cycle 
of operations : rapid approach of work to the 
cutters; change of table speed to cut feed rate ; 
rapid return to loading position when cut has 
been completed, and stopping of table in the 
loading position. The rapid approach and 
return speed of the table is 200in per minute 
and additional stops can be provided to allow 
intermittent cutting, with a table movement 
speed up to 200in per minute between the 
cutting operations. 





A “ Preoptive” Combination 
Turret Lathe 


WE reproduce below a photograph of a new 
turret lathe, which has been introduced by 
Alfred Herbert, Ltd., of Coventry. This 
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machine has the same capacity as the firm's 
No. 7B combination turret lathe but incor. 
porates the “ preoptive”’ headstock and can 
be supplied with an electrically operated 12in 
three-jaw chuck, a 24in double-togglo chuck 
with electrically operated feed bar, or « 2hin 
hand-operated double-toggle chuck and hand. 
operated feed bar. A “ chiprupter ”’ deve js 
fitted for breaking long turnings. 

The machine is driven by a 7} h.p. motor, 
which through the “ preoptive” headstock 
gives a spindle speed range from 40 to 1000 
r.p.m. This range of speeds can be extonded 
to 20 to 1000 r.p.m. by the fitting of a two-speed 
73/3 h.p. motor. By this arrangemen: high 
speeds are provided for turning non-ferrous 
metals or with carbide tools and slow speeds 
for screwing high tensile steels. The cosign 
of the ‘‘ preoptive ”’ headstock has already been 
dealt with in these columns. It is intended to 
eliminate idle time spent in speed-changing 
and any one of eight speeds can be selected 
on a dial whilst one operation is proceeding; 
the selected speed is engaged when required 
by the simple pressing of a knob. The change 
is made whilst the spindle is running or, if 
required, while the tools are engaged. 

The feed box of the machine is driven from 
the main spindle by a train of gears giving 
six changes of reversible automatic feed 
from 40 to 480 cuts per inch to the sliding 
and surfacing motions of the saddle and the 
longitudinal motion of the capstan slide. 

The prismatic sliding surfaces of the bed, 
the underside of the rear way, the upper hori- 
zontal faces of the saddle and the spindle 
flange of the machine are all hardened by the 
‘“‘Flamard ”’ process. The bed ways at the 
headstock end are protected by sliding covers 
attached to the left-hand side of the saddle. 

If required, the machine can be supplied 
with a taper turning attachment for external 
and internal tapers up to 12in long and 24 
degrees included angle or up to 6}in long with 
20 degrees included angle. This attachment 
can be used in conjunction with chasing mecha- 
nism to cut taper threads. 





A Pedestal Grinder with a 
Dust Extractor 


A PEDESTAL grinder having built-in dust- 
extracting equipment, is now being made by 
Murad Developments, Ltd., Stocklake, Ayles- 
bury, Bucks. In this machine the dust from 
the grinding wheel is drawn by a powerful 
draught of air into the box of the pedestal, 
where the dust is deposited. 

The construction of the new machine can 
be seen in the sketch we reproduc? herewith. 
The lower part of its heavy cast iron pedestal 
is hermetically sealed and communicates with 
the chamber above through openings shielded 
by dust filters. A guard over each of the grind- 
ing wheels is extended downwards and opens 
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out into the lower chamber of the pedestal. 
An air impeller is keyed to the main spindle of 
the machine on each side of the driving motor. 

When the machine is in use the draught of 
air generated by the impellers draws the dust 
from the grinding wheels down the guards 
and into the lower chamber of the pedestal. 
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DUSTLESS PEDESTAL GRINDER 


The dust suspended in the air is removed by 
the filters and deposited in the base, whilst the 
air is drawn on up through cored passages 
from the upper chamber to the inlet side of 
the casings, which shroud the impellers. Before 
leaving the machine at the rear of the driving 
motor the cleaned air is passed through the 
windings of the motor, which are effectively 
cooled. 





Canadian Engineering News 
A Wire and Cable Plant 


A new wire and cable plant of the 
Northern Electric Company, Ltd., at Lachine, 
Quebec, recently began full production. The 
plant covers an area of slightly more than 
314,000 square feet and in it more than 1000 
tons of raw materials are handled each week 
by modern equipment. To store the large 
amount of raw material needed to feed the 
plant, it has been found necessary to add a 
warehouse adjoining the mill. Also being pre- 
pared is a 72,000 square foot extension to the 
reel-storage yard. 

About half of the equipment in the new 
Lachine Mill is new, while the rest was removed 
from the Shearer Street plant in Montreal. 
Just over 50 per cent of the manufacturing 
facilities of the wire and cable division of the 
company are now at Lachine, while the 
remainder of the equipment and the admini- 
strative staff are at the Shearer Street plant 
in Montreal. 

In the modern plant, copper, aluminium, 
copperweld, brass, bronze and zine rod 
are drawn, while galvanised steel wire is pur- 
chased in the required sizes. The four main 
machine groups—bull blocks, large copper wire 
and aluminium wire machines, intermediate 
wire machines, and fine wire machines—draw 
wires from No. 4/0 B. and S. to No: 40 B. and 
8. gauge. 

The machinery in the wire-stranding depart- 
ment is divided into three main sections: 
fixed-frame stranders, tubular stranders, and 
fine-wire bunching machines. The main fixed- 
frame strander has fifty-four bobbins, and 
each successive layer of wires is stranded in 
the opposite direction. The retaining ring, 
just in front of the closing die, incorporates 
an electric switch, which stops the machine 
should a wire break. 

The largest group of machines in the tele- 
phone cable manufacturing department are 
those which apply paper insulation to fine 
wires. A large quantity of quadded toll cable 
is manufactured and one of the machines for 
stranding toll cable can accommodate 416 
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spools of insulated wire. Also in this depart- 
ment is a new flyer strander and a unit cabler, 
used in the manufacture of unit-type exchange 
telephone cable. 

Steam-heated vacuum dryers for the tele- 
phone cable are each able to take up to nine 
core trucks. Electric dome dryers hold one 
core truck at a time and take two hours to 
dry the cable. In these dryers both ends of 
the cable are bared and connected to elec- 
trodes, and a heating current, calculated from 
the gauge and number of pairs, is applied. 
Steam coils heat the chamber under vacuum 
and thermocouples placed between the layers 
of cable core turn off the current when the 
temperature reaches 270 deg. Fah. 

In the power cable department a new taping 
machine to be installed will cable together 
the insulated conductors of multi-conductor 
cables and also pack the interstices with fillers, 
to make the cable core hard and round. 

Cables are taken by overhead cranes to the 
impregnating tanks and afterwards to a lead 
press department located in front of an air- 
conditioned room, where telephone cable is 
stored after drying. The lead presses have a 
working pressure of 2100 or 2500 tons, and the 
maximum size of cable that can be sheathed 
is 4in in diameter, the maximum sheathing 
speed being 150ft per minute. 

In the armouring department a large armour- 
ing machine has a capacity of fifty-four reels 
of galvanised steel wire and can also apply 
several servings of jute in the same operation 
as well as steel tape armour. The smaller 
armouring machine is used to apply double 
steel tape armour with servings of jute or 
jute protection only. 

The plant is equipped to carry out high 
voltage tests on power cable. At the moment 
cables can be tested to over 100,000V and 
equipment will shortly be installed permitting 
testing up to 400,000V. 

The Lachine mill is situated on an eighty- 
acre industrial site and plans have been drawn 
to provide an eventual development approxi- 
mately double the size of the present plant. 


Accident Prevention 


At the beginning of 1949, Powell 
River Company, Ltd., British Columbia, inaugu- 
rated a unique and far-reaching experiment in 
industrial relations by linking accident preven- 
tion with the welfare of retired employees. 
The plan—which is being financed by company 
contributions, based on non-accident days in 
the plant—provides for the construction of a 
number of small, low-rental housing units 
for retired employees. For each non-accident 
day throughout the year, the company is 
contributing to the building fund five cents 
per day for every employee working. Mill, 
office and store employees are all included. 
This is the foundation on which the new housing 
project was launched. A non-accident day is 
defined as a day on which no lost-time accident 
occurs, and for the purpose of this plan a lost- 
time accident is one which prevents the work- 
man from returning to work on his next regular 
shift. There are two important qualifications 
governing the company’s daily contribution. 
First, for each employee in receipt of work- 
men’s compensation, five dollars will be deducted 
from the fund for every day off. Second, in 
case of pensions and awards paid out by the 
Compensation Board on behalf of employees, 
10 per cent of such costs charged against the 
company will be deducted. To the end of 
June, 7617 dollars had been contributed to the 
fund for the six months’ period, and, of course, 
as the accident rate is lowered the higher the 
contributions to the fund will be. Arrange- 
ments have been made for administration of 
the fund by the Powell River Employees’ 
Sick Benefit Society. 


Steel 
Full production was maintained at all 
major plants of the Steel Company of Canada, 
Ltd., throughout the first six months of this 
year, and ingot production and sales were 
higher than during any previous six-month 
iod. ‘There has been an improvement in 
the supply of raw materials for steel-making, 
of which a scarcity has existed for several 
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years, and some prices have declined in conse- 
quence. New agreements with the represen- 
tatives of employees at the various works have 
been concluded. They cover a twelve-month 
period and in general provide for an advance 
of 10 cents in hourly wages, a reduction in the 
standard working week from forty-eight to 
forty-four hours, an increase in the number of 
statutory holidays for which pay is received 
from six to eight per year, and some extension 
of the length of vacations with pay. The exten- 
sive programme of capital expenditures under- 
taken during the last three years is largely 
completed, and economies due to new plant and 
the production of cold-reduced strip or sheets, 
have made an important contribution to the 
increase in output and sales. The electrolytic 
tinning line, the last major unit to be com- 
pleted, has been in commercial production for 
several weeks and electrolytic tinplate is now 
being made in Canada for the first time. 


Polymer Expansion 

Polymer Corporation’s total capital 
budget for 1949 calls for an expenditure of 
2,250,000 dollars, of which 1,100,000 dollars 
will be used for expansion of ethane cracking 
furnaces. It has been announced that the 
expansion programme will enable the firm 
to double its present output of ethylene, a 
large portion of which will be made available 
to Dow Chemical for manufacture of additional 
quantities of ethylene glycol. The remainder 
will be used to increase the Polymer Company’s 
stryene production. Another major under- 
taking well advanced is the conversion of one- 
half of the large co-polymer plants to the pro- 
duction of “ cold’ rubber, which is known as 
‘“* Krylene.”’ Production of krylene on a limited 
scale was started in February, and at present 
sufficient is being produced to satisfy the 
firm’s domestic and export customers. 


Locomotive Plant 


Announcement that a large plant for 
the manufacture of diesel-electric locomotives 
would be constructed at London, Ontario, 
was recently made by General Motors of 
Canada, Ltd. It is estimated the investment 
will be in the neighbourhood of 5,000,000 dol- 
lars. On a 210-acre tract on the eastern out- 
skirts of London a factory of 226,000 square 
feet of floor area will be built, with provision 
for later expansion. The plant will have a 
capacity of: one diesel locomotive a day and 
will build ocomotives for all classes of rail- 
way service. Production will start early in 
1950 and 1000 persons will eventually be 
employed. 

Dual-Frequency Lamp 

A Canadian Westinghouse develop- 
ment will assist in saving the province of 
Ontario more than 1,000,000 dollars in con- 
nection with the frequency change-over pro- 
gramme of the Hydro-Electric Power Com- 
mission. The development, a dual-frequency 
fluorescent lamp ballast, provides a simple 
means of switching, and eliminates the neces- 
sity of altering and reconnecting the original 
wiring within a fluorescent lighting fixture. 
These operations would be necessary under the 
25-cycle to 60-cycle change-over if present 
types of ballasts continue in use. The Westing- 
house, dual-frequency ballast will deliver 
correct wattage and current to the lamps at 
rated voltage on either 25 or 60 cycles. The 
split-phase principle is employed and the line 
power factor at either frequency is 90 per cent 
or more. The ballast consists of an auto- 
transformer, two reactors and two capacitors, 
arranged and connected for either 25 or 60-cycle 
operation. Mounting details and dimensions 
are identical with single-frequency, 25-cycle 
ballasts, and ballasts are interchangeable. 

Stelco Tin Line 

The Steel Company of Canada, Ltd., 
has put into operation a new continuous elec- 
trolytic tinning line in its plant at Hamilton, 
Ontario. The line is 350ft long and will 
process coils of steel in widths up to 36in. As 
each new coil is fed into the machine it is 
welded into the preceding coil, so that the line 
does not stop. Some 300 tons of tin-coated 
steel sheets a day can be produced by this plant. 








416 


THE ENGINEER 


Oct. 7, 1949 


Industrial and Labour Notes 


Average Weekly Earnings and Hours 


Twice a year the Ministry of Labour 
makes a survey of the average weekly earnings 
and working hours of manual wage earners 
employed in manufacturing industries generally 
and in some of the principal non-manufactur- 
ing industries, of the United Kingdom. The 
latest of these surveys relates to the last pay- 
week of April, 1949, and a summary of the 
information collected is presented in the Sep- 
tember issue of the Ministry of Labour Gazette. 
In order to obtain the required particulars, 
the Ministry approached about 59,500 estab- 
lishments, and about 57,000 of them furnished 
returns suitable for tabulation. 

The total number of wage-earners covered 
by the returns was 6,250,000, spread over 
nineteen industrial groups, and the survey 
shows that in the last pay-week of April, 


average earnings were as follows: men of 
twenty-one and over, £6 19s. lld.; youths 
and boys under twenty-one, £2 18s. 6d.; 


women of eighteen and over £3 17s. 2d., and 
girls under eighteen, £2 10s. 3d. Compared 
with October, 1938, these figures show per- 
centage increases of 103, 125, 137 and 172, 
respectively and they also show—apart from 
youths and boys, small percentage increases 
since October, 1948, when the last survey was 
made. In the group of manufacturing industries 
shown in the survey as “engineering, ship- 
building and electrical goods,” the average 
earnings in the last week of April were: 
men, £7 6s. ld. ; youths and boys, £2 13s. 4d. ; 
women, £3 19s. lld., and girls, £2 9s. 9d. 
These figures were substantially the same as 
those returned for this group of industries in 
the survey made of the last week of October, 
1948. 

The information about average hours worked 
in the last pay-week of April, 1949, gives the 
total number of hours worked including over- 
time. In most of the industries covered by 
the survey the average hours worked by men 
ranged from forty-four to forty-nine; by 
youths and boys from forty-two to forty-six, 
and by women and girls from forty to forty- 
four. In the engineering, shipbuilding and 
electrical goods group the average hours in 
the last week of April, 1949, are shown as : 
men, 46-5; youths and boys, 43-6; women, 
42, and girls 41-7, figures which—as in the 
case of wages—were just about the same as 
those returned for the last pay-week of October, 
1948. 


Railway Wages 

A delegate conference of the National 
Union of Railwaymen was held in London on 
Thursday and Friday of last week to discuss 
the findings of the Conciliation Board, which, 
in its recent report, recommended that there 
should be no wage increases at the present 
time. The Board, it may be recalled, was set 
up when it was found impossible to effect a 
satisfactory settlement of the claim advanced 
by the N.U.R. for a general wage increase of 
ten shillings a week and extra payment for 
work after midday on Saturdays. The other 
two principal railway unions—the Associated 
Society of Locomotive Engineers and Firemen, 
and the Railway Clerks’ Association—were 
not associated with that claim. 

At the conclusion of last week’s conference 
it was reported that the delegates decided to 
accept the findings of the Conciliation Board 
as far as the outstanding claim was concerned. 
The Board’s terms of reference, it will be 
remembered, specified that all the parties 
involved should agree beforehand to its find- 
ings. But the conference last week also passed 
a resolution instructing the N.U.R. executive 
committee to reopen negotiations with the 
Railway Executive and the other Executives 
concerned with a view to improving the wages 
of the lowest-paid railway workers. The resolu- 
tion expressed the opinion that no employee 
should be in receipt of Jess than a standard 
weekly wage of £5, exclusive of the London 


allowance. It is understood that the union 
executive has held a meeting this week to con- 
sider the manner in which this new claim should 
be formulated. 


Wage Increases in August 


The Ministry of Labour has reported 
in its Gazette that changes in rates of wages, 
which came into operation in the United King- 
dom during August, resulted in an aggregate 
increase of about £12,000 in the weekly full- 
time wages of 64,000 workpeople. 

The principal wage increases in August 
affected maintenance craftsmen in steel melt- 
ing shops and at steel rolling mills, men engaged 
on productive work in the iron and_ steel 
wire and wire-rope industries, and workpeople 
employed in hollow-ware manufacture and in 
asbestos cement and asbestos textile manu- 
facture. Other workers receiving increases 
were those employed in the glass processing 
industry and in metal finishing. For main- 
tenance craftsmen employed in steel melting 
shops and at steel rolling mills a new consoli- 
dated weekly minimum rate was fixed, replac- 
ing rates hitherto in operation, and resulting 
in increases varying according to districts. In 
the iron and steel wire and wire-rope industries 
there was an increase of sixpence a week for 
men engaged on productive work. 

In the first eight months of 1949 changes in 
wage rates affected 4,415,500 workpeople, who 
received increases aggregating £765,300 a 
week. In the comparable months of 1948 
there was a net increase of £1,218,800 in the 
weekly full-time wages of 4,848,500 work- 
people. 


Trade Disputes 


Industrial disputes during August led 
to 102 stoppages of work in various industries 
and services in the United Kingdom and at 
the beginning of the month six stoppages which 
had started earlier were still in progress. The 
Ministry of Labour has stated that in these 
108 stoppages through disputes, 104,100 work- 
people were involved during August, with a 
consequent aggregate loss of 273,000 working 
days. 

Eight of the stoppages were on account of 
demands for increased wages, and thirty-six 
related to other wage questions; three stop- 
pages were over questions about working hours ; 
fifteen were concerned with the employment 
of particular classes or persons; thirty-four 
arose out of questions about working arrange- 
ments, and five were related to matters of 
trade union principle. One of the stoppages, 
the Ministry says, was in support of workers 
involved in another dispute. 

In the eight months of 1949, up to the end 
of August, there were 989 stoppages of work 
through industrial disputes, involving, directly 
and indirectly, 359,400 people and causing an 
aggregate loss of 1,463,000 working days. In 
the corresponding period of 1948 there were 
1280 stoppages reported to the Ministry, in 
which 357,200 workpeople were concerned, and 
through which 1,729,000 working days were 
lost. 


Devaluation and the Dollar Exports Board 


The Dollar Exports Board, which was 
constituted in June under the chairmanship of 
Sir Graham Cunningham, last week issued a 
statement indicating the future trend of its 
activities consequent upon the devaluation of 
the pound sterling. The Board itself is an 
independent advisory body representative of 
all sides of British industry. 

The statement records that two of the 
Board’s members have lately visited Canada 
and the U.S.A. to discuss trade problems 
common to those countries and the United 
Kingdom, and says that there is every reason 
to hope that that visit ‘‘ will lead to a permanent 
co-operation, which will be of great benefit to 
the industries of all three countries.” A simple 
expansion of westbound exports, the statement 


adds, is not enough, for what is needed jig a 
higher level of trade in both directions. 

Devaluation, the statement goes on ty) 
suggest, has provided many trades with an 
incentive which was hitherto lacking, «nd the 
Board has, therefore, decided to concontrate 
on the need to ensure that British goods are 
sold and distributed throughout North America 
in the most efficient and suitable way. It jg 
realised that many firms may be glad of advice 
and help, and the Board is accordingly working 
on an analysis of the distributive ciiannels 
of North American trade, the results of which 
it intends to pass on to British industry. |; 
is working out and proposes to recomend 
to the Government detailed plans for the pro- 
vision of enough dollars and other forms of 
assistance for market research projects, adver. 
tising, stock-holding and other sales promotion 
schemes to be carried out by the individual 
or collective action of British industry. Fur. 
thermore, the Board says that it is discussing 
with American and Canadian business men 
the part which the large industrial and com. 
mercial organisations of North America might 
be induced to play in the distribution of British 
goods in North America. 

The offices of the Dollar Exports Board are at 
Thames House, North Millbank, London, 8.W.]. 


Production and Costs 


The annual general meeting of the 
General Electric Company, Ltd., was held in 
London on Thursday of last week, and in the 
course of his chairman’s address, Sir Harry 
Railing made a fairly lengthy survey of current 
production costs. He pointed out that in 
every progressive and developing industry 
there must be margins—-wrongly termed. profits 

-if this country, which had to rely on pro. 
ductive industry for its very existence, wished 
to live. The profit content of his company’s 
income, Sir Harry added, was on the average 
10-5 per cent. From that the State took 
5-1 per cent in taxation, 1-9 per cent was 
required for depreciation—which was really a 
cost item—2-2 per cent was reinvested in the 
business, and 1-3 per cent went to the share- 
holders. 

To maintain our standard of living, Sir 
Harry continued, greater production was 
needed, and the prerequisite for greater pro- 
duction was a greater volume of orders at 
home and more especially from abroad. That 
could not be achieved unless prices could be 
reduced or kept low. It was clear, Sir Harry 
observed, that prices could, in the main, only 
be reduced by longer or more effective man- 
hours per year, maximum machine hours per 
year, and the supply of the most modern 
equipment, which in turn depended on the 
lowering of taxation on retained profits. 
Those measures must be accompanied and 
could only be carried out by cutting all national 
and industrial expenditure, which was not abso- 
lutely essential and which, however desirable in 
itself, could not be afforded at the moment. 


Import Licensing 
In the House of Commons on Thursday 
of last week, the President of the Board of 
Trade, Mr. Harold Wilson, announced the 
removal of import licensing restrictions on 
imports into the United Kingdom of a wide 
range of goods from countries to which the 
relaxations could be applied without involving 
risk of loss of gold or dollars. That covered 
countries both in O.E.E.C. and other areas. 
The relaxations, Mr. Wilson added, would 
take the form of open general licences, valid— 
with certain exceptions—as from October 5th. 
The lengthy list of goods thus freed from import 
restrictions included several kinds of machi- 
nery, electrical goods, metal manufactures, and 
certain mineral products. The aim of the 
O.E.E.C. countries, Mr. Wilson said, was to 
proceed by progressive stages to as complete 
a liberalisation of intra-European trade as 
possible by 1951. 
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French Engineering News 
(From our French Correspondent) 


The 9368-ton vessel, ‘“‘ Ville de Marseille,” 
the first French liner built since the war, has 
just been launched at La Seyne-sur-Mer, near 
Toulon. Its sister ship, the ‘‘ Ville de Tunis,” 
was Jater launched at Lorient. Both ships 
will join the France-North Africa service in 
1950. The French merchant navy now num- 
pers 641 vessels, totalling 2,643,975 tons, 
and seventeen vessels, totalling 132,673 tons, 
are under construction. These figures com- 
are With the pre-war merchant navy of 670 
ships, totalling 2,733,638 tons. 

* x * 


Allocation of a new, electric, rough-rolling 
mill to France has been announced by the 
European Co-operation Administration. It 
will replace two obsolescent steam mills and 
will cost 8,709,000 dollars. The new installa- 
tion will produce as much as the two old ones 
and at a more uniform temperature, which 
will give better quality products. Of the 
purchase money, 4,700,000 dollars, not covered 
by Marshall Aid credits, have been procured by 
the interested company by agreement with the 
French government, owing to the importance 
of the project for French economy and the 
French steel industry. 

* * 

An estimate of expenditure for the modernisa- 
tion of French iron ore mines made by the 
Chambre Syndicale amounts to 15 milliard 
francs. Since, despite repeated requests, the 
industry has not been included among those 
to benefit from Marshall Aid, the execution 
of the new programme poses difficult financial 
problems for Lorraine basin mining companies, 
and the delay in development of production 
may create a serious bottleneck in the steel 
industry once stocks of ore are exhausted. 

* + * 


The Mayor of Montevideo (Uruguay) recently 
arrived in Paris with a view to purchasing an 
underground railway for his country. After 
consultations with the President of the Paris 
Metropolitain, twenty-four French engineers 
have left for Uruguay, where they will install 
the first underground line along several kilo- 
metres of the main street in Montevideo. 
Other lines will be constructed later. 

* * * 

Devaluation of the German currency is a 
source of considerable worry to the French 
steel industry, which fears that an exaggerated 
devaluation will lead to excessive German 
recovery, to the detriment of its own interests. 
The industry feels that its fears are justified 
since American policy tends to concentrate 
Europe’s main steel potential in Western 
Germany. French industrial circles complain 
that pressure is being brought to bear to trans- 
port increasing quantities of iron ore to the 
Ruhr. If the mark devalues in the same pro- 
portion as the pound in relation to the dollar, 
France, which buys almost 800,000 tons of 
coal and coke payable in dollars monthly, 
will find prices a serious handicap to her 
industry. France is therefore opposed to the 
25 per cent devaluation proposed by the 
Americans and is asking for a special control 
for coal, which would lead to a decrease in 
price. The Germans are asking for a 30 per 
cent devaluation, which would cut out British 
and French export competition. 

* * * 

French industry is likely to face a difficult 
period, due to the incessant rise in the cost of 
living, which is leading to strong claims for 
wage increases. In the Nantes shipbuilding 
industry a delegation of the Syndicat Patronal 
des Industries Mécaniques et Navales de 
Nantes has drawn attention to the retail price 
of basic foods, which should logically follow 
reduced production costs, and has asked for 
the rapid intervention of the government. 
While extreme demands are being made by 
some unions, all are agreed that a new basic 
salary should be fixed giving a decent minimum 
and safeguards against future increases in 
the cost of living. Since the government is 
determined not to increase salaries, trouble on 
the industrial front may be expected. 
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Notes and Memoranda 


Rail and Road 


Euston Track Retayine.—The London Midland 
Region of British Railways says that, working in 
two shifts during the next six week-ends, 150 of its 
permanent way staff will relay and realign the 
arrival lines into Euston Station, London. The 
operation will make it necessary for certain main 
line trains into Euston to be diverted to St. Pancras. 
Others will terminate at Willesden Junction and 
passengers will be taken forward by electric train 
services. 

RENEWAL oFr NEWoASTLE Crossinc NETWORK.— 
The North-Eastern Region of British Railways has 
announced this week that the crossings between 
the High Level Bridge lines and the main lines to 
the north at Newcastle-on-Tyne, are being renewed 
in manganese steel. This network is claimed to be 
one of the largest and most concentrated lay-outs 
of diamond crossings in the world, involving ninety- 
two crossings and rails covering seventy-seven inter- 
sections. The work is being carried out on Sundays 
during October and will naturally involve extensive 
passenger train alterations. 

THE British Motor Inpustry.—The Society of 
Motor Manufacturers and Traders has published a 
small pamphlet entitled ‘‘ Motor Vehicle Facts and 
Figures, January—June, 1949.”’ It explains that the 
annual production of British motor vehicles is now 
running at the rate of more than 390,000 cars, 
210,000 commercial vehicles, and over 100,000 
agricultural tractors, despite the fact that the 
factories are still working only to about 75 per cent 
of capacity. A ‘“‘ pictograph”’ indication of the 
exchange value of British motor vehicle exports 
during the first half of this year is a particularly 
outstanding feature of the pamphlet. 

PERMANENT Way Prize ScHEeME.—The Railway 
Executive has introduced a system of awards for 
the best-maintained lengths of permanent way. 
Prizes are to be given annually to the gang in each 
district whose length is adjudged, by a uniform 
system of marking, to be the best-maintained length 
in the whole district. Further prizes will be awarded 
to gangs who have achieved the most satisfactory 
results when factors over which they have no control 
are taken into consideration as well as the marking. 
This uniform system of marking is applied to the 
whole of the track of British Railways and affords 
a valuable means of assessing the condition of the 
permanent way throughout the system. It is to 
be carried out by the district engineers or other 
qualified representatives trained for the purpose. 


Air and Water 


THe InstiTuTE oF Navication.—The third 
annual general meeting of the Institute of Naviga- 
tion will be held at the Royal Geographical Society, 
Kensington Gore, London, 8.W.7, at 2.30 p.m., 
on Tuesday, October 18th. The retiring President, 
Sir Harold Spencer Jones, F.R.S., Astronomer 
Royal, will be in the chair. -Sir Robert Watson- 
Watt, C.B., F.R.S., one of the Vice-Presidents, has 
been nominated for election as President. The other 
Vice-President retiring this year is Air Chief Marshal 
Sir John Slessor. The Institute was formed in 
March, 1947, as a scientific society concerned with 
both air and marine navigation, and its membership 
at present is over 1000. The annual dinner is being 
held at the Connaught Rooms, Great Queen Street, 
W.C.2, on the evening of October 18th, when 
H.R.H. Prince Bernhard of the Netherlands will be 
the guest of honour. 


Miscellanea 


British ELECTRICAL POWER CONVENTION, 1950. 
—We learn that arrangements have been made to 
hold the second British Electrical Power Conven- 
tion, under the presidency of Sir Vincent Z. de 
Ferranti, at Harrogate during the week commencing 
June 19, 1950. 

EXHIBITION OF PRESS SHOP EQUIPMENT.—An 
exhibition of British-built press shop equipment is 
to be held at Cylinder Components Works, Lifford 
Lane, King’s Norton, Birmingham, from October 
12th to 21st. It is being arranged by the Rockwell 
Machine Tool Company, Ltd., and Cylinder Com- 
ponents, Ltd. 

RECONDITIONING OF STRUCTURAL STEELWORK.— 
A demonstration of the removal of corrosion from 
structural steelwork will be given by Schori 
Metallising Process, Ltd., Brent Crescent, North 
Circular Road, London, N.W.10, on Thursday, 
October 27th, at Liverpool, where the Tower 
Building is being reconditioned. The procedure 
consists of removing corrosion from the exposed 
steel frame by means of sand-blasting, followed by a 
rustproofing zinc spray to prevent further attack. 


Meta Price CHances.—The Ministry of Supply 
has announced that from September 30th, the price 
of good soft pig lead has been reduced by £3 from 
£122 to £119 per ton delivered. New selling prices 
of Philippine refractory chrome, which took effect 
on September 19th, are £8 lls. 6d. per ton for 
deliveries effected direct ex ship, and £9 8s. per ton 
for deliveries effected ex store. 


Export oF ELECTRICAL EQUIPMENT TO CANADA. 
—For the guidance of those who may wish to 
export electrical goods to Canada, a memorandum 
has been issued by the British Standards Insti- 
tution, 24-28, Victoria Street, London, S8.W.1, from 
whom copies may be obtained. The memorandum 
indicates the general conditions and the Canadian 
Standards with which electrical equipment destined 
for Canada should comply. 


THE NATIONAL FounpDRY CoLLEGE.—The National 
Foundry College at Wolverhampton has now issued 
its prospectus for 1949-50. It contains full par- 
ticulars of the Diploma Course which has been 
established by the College, and also details of 
scholarships and other aids available to students. 
The National Foundry College, it may be recalled, 
is housed at the Wolverhampton and Staffordshire 
Technical College, Wulfruna Street, Wolverhampton. 


MANCHESTER StTaTisTIcaL SocreTy.—The Indus- 
trial Group of the Manchester Statistical Society 
will begin its winter programme of meetings with a 
lecture on ‘‘ Operational Research and its Extension 
to Peacetime Industry,” by Mr. T. A. Evans, of the 
National Coal Board. The lecture will be delivered 
in a committee room of the Albert Hall, Peter Street, 
Manchester, on Friday, October 28th, at 6.45 p.m. 
The secretary of the Group is Mr. T. J. Lunt, of 
Ferranti, Ltd., Hollinwood, Lancs. 


Leeps LicgHTING CENTRE.—A new lighting centre 
was opened on September 22nd at 24, Aire Street, 
Leeds, by the Lord Mayor, on behalf of the E.L.M.A. 
Lighting Service Bureau. The centre comprises a 
lecture theatre seating 150, a demonstration room 
for industrial lighting, a shop lighting section, and a 
committee room, in addition to the administrative 
offices. Throughout the centre, filament lamps and 
fluorescent lighting are shown installed side by side, 
and particular attention is given to the relation 
between colour and lighting. 


L.C.C. LecturE CoursEs.—Two special post- 
advanced courses of lectures are to be given at the 
L.C.C. Brixton School of Building, Ferndale Road, 
8.W.4. The first, which begins on Thursday, 
November 3rd, at 6.30 p.m., consists of six lectures 
on ‘‘ Post-War Developments in the Design and 
Installation of Domestic Solid Fuel Appliances.” 
The lectures will be delivered by Mr. J. 8. Hales and 
Mr. John Pinckheard. The second course, which 
will begin on Wednesday, November 9th, at 6.30 
p.m., will deal with ‘‘ Noise Control,” the lecturers 
being Miss Hope Bagenal, F.R.I.B.A., Mr. C. A. 
Mason, M.I.E.E., Mr. R. B. Grey, A.M.I.Mech.E., 
and Mr. J. McLaren. The fee for each course is 
£1 5s. 


THE ENGINEERS’ Guitp.—The annual general 
meeting of the Metropolitan Branch of the Engi- 
neers’ Guild was held on Thursday of last week, 
September 29th. The Metropolitan Branch was 
formed at the end of October, 1948, when a pro- 
visional committee was set up to prepare rules, 
organise activities and to elect a Branch Committee. 
At the annual general meeting the chair was taken 
by Mr. C. W. Niel McGowan. He reported that 
total membership of the Branch was 1364, and spoke 
of the tremendous opportunities open to the 
Branch to further the activities and aims of the 
Guild. The newly elected Committee for 1949-1950 
was named, with Mr. McGowan as the elected 
Chairman. 


THe Late Mr. R. M. CuamBers.—Mr. R. M. 
Chambers, M.I.Mech.E., died in Belfast on Septem- 
ber 27th at the age of eighty-three. He was the last 
of three brothers who for some twenty-five years 
manufactured motor-cars in Belfast. The late 
Mr. Chambers, after an apprenticeship in the ship- 
building firm of M’Ilwaine and Lewis, Belfast, was 
for a number of years manager of the Sirocco Engi- 
neering Works, Belfast. In 1898 in partnership with 
his brother, Mr. C. E. Chambers, he opened a small 
engineering works in East Belfast. The partners 
were joined in the early 1900s by a third brother, 
Mr. J. H. Chambers, who had some experience of the 
motor-cars then being manufactured in England. 
The brothers began to experiment with a small car 
they had purchased, and in 1904 put on the market 
the first Chambers car, a two-cylinder two-seater. 
Mr. R. M. Chambers also found time to construct 
machinery for bakeries and an ingenious machine 
for wiring corks of mineral water bottles. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Wed., Oct. 12th.—Braprorp BrancH: Midland Hotel, 
Bradford, ** Mechanical Refrigeration,” L. L. Emmett, 
7.30 p.m. 

Chemical Society 

Fri., Oct. 14th—Exeter Branco: Washington Singer 
Laboratories, Prince of Wales Road, Exeter, “‘ Diffrac- 
tion of Neutrons by Crystals,” Kathleen Lonsdale, 
5 p.m, 

Illuminating Engineering Society 

Tues., Oct. 11th.—Royal Society of Arts, John Adam 
Street, W.C.2, Presidential Address, J. N. Aldington, 
6 p.m. 

Incorporated Plant Engineers 

To-day, Oct. 7th.—B1iRMINGHAM BRANCH: Imperial Hotel, 
Temple Street, Birmingham, ‘* Mechanisation of 
Small Building Jobs,” J. N. Eden, 7.30 p.m. 

Tues., Oct. 1lth—DuNDEE Branco: Mathers Hotel, 
Dundee, film, “‘The Story of a Steel Wire Rope,” 
7.30 p.m.——East Lancs Brancu: Engineers’ Club, 
Albert Square, Manchester, “* Maintenance of Com- 
pressed Air Services,” F. E. Webb, 7.15 p.m. 

Thurs., Oct. 13th.—NEWCASTLE-UPON-TYNE BRANCH: 
Turks Head Hotel, Newcastle-upon-Tyne, “ High- 
Frequency Heat-Treatment,” H. Knight, 7.15 p.m. 

Fri., Oct. 14th—East Miptanps Brancu: Welbeck 
Hotel, Nottingham, ** Lubrication,” 7 p.m. 


Institute of British Foundrymen 

Sat., Oct. 8th.—LANCASHIRE Brancu: Engineers’ Club, 
Albert Square, Manchester, Presidential Address, 
** Loam Moulding,” W. H. Hornby, 3 p.m.——Scorrisx 
Branco: Royal Technical College, George “Street, 
Glasgow, Presidential Address, R. S. M. Jeffrey : 
‘Apprentice Training in the Foundry Industry,” 
Wm. 8S. Cormack, 3 p.m. West Ripine or Yorks 
Branco: Technical College, Bradford, 
Trust,” 6.30 p.m. 

Tues., Oct. 11th.—CovENTRY STuDENTs’ SECTION: Tech- 
nical College, Coventry, “* Melting Furnaces,” L. W. 
Bolton, 7.15 p.m.——East ANGLIAN SEcTION: Cen- 
tral Hall, Public Library, Ipswich, ‘ Radioactive 
Materials. and their Use in the Foundry,” Mr. 
Gottfeld, 7 p.m. 

Wed., Oct. 12th.—BrrMiIncHAM STUDENTS’ SECTION: 
Dudley and Staffs Technical College, Birmingham, 
“ Production and Properties of Alloy Cast Irons,” D. 
Marles, 7.15 p.m. 

Thurs., Oct. 13th.—LiNcoxn Section : Technical College, 
Lincoln, ** Some Examples of Loam Moulding,” W. H. 
Hornby, 7.15 p.m. 


Institute of Marine Engineers 


Tues., Oct. 11th.—85, Minories, E.C.3, Presidential 
Address, Rt. Hon. Lord Rotherwick, 5.30 p.m. 


Institute of Metals 
To-day to Wed., Oct. 12th.—Autumn meeting in Paris. 
Institute of Petroleum 


Wed., Oct. 12th.—Manson House, 26, Portland Place, 
W.1, “ Bitumen Horizons,” A. W. Jarman, 5.30 p.m. 


Institution of Chemical Engineers 

Sat., Oct. 8th—College of Technology, Manchester, 
“Special Features in the Design, Construction and 
Operation of Plants for the Manufacture of Toxic 
Substances.” 8S. B. Cormack, 3 p.m. 

Tues., Oct. 11th.—Geological Society, Burlington House, 
Piccadilly, W.1, “The Preparation of Ammonia 
Synthesis Gas from Wood Fuel in India,’’ R. W. 
Rutherford and K. Ruschin, 5.30 p.m. 

Institution of Civil Engineers 

Thurs., Oct. 13th.—M1pLANDs ASSOCIATION : James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
address by 8. J. Davies, 6 p.m. 


Institution of Electrical Engineers 

Sat., Oct. 8th—Lonpon StupEnts’ SEcTION : 
Beckton Gasworks, E.6, 10 a.m. 

Mon., Oct. 10th—N. EasTERN CENTRE: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne, Chairman’s 
Address, T. E. Daniel, 6.15 p.m.——SovutTH MimpLanps 
Centre: Grosvenor Room, Grand Hotel, Birming- 
ham, Chairman’s Address, J. W. Donovan, 6 p.m. 

Tues., Oct. 11th—MEASUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2, Inaugural 
Address as Chairman, J. Greig, 5.30 p.m.——-ScorrtisH 
CENTRE: Institution of Engineers and Shipbuilders, 
39, Elmbank Crescent, Glasgow, Inaugural Address 
as Chairman, M. G. Say, 7 p.m. 

Wed., Oct. 12th—Lonpon StupENTs’ SEcTION: Visit 
to G.E.C. Research Laboratories, Wembley, 2.15 p.m. 

Thurs., Oct. 13th.—Ut1tizaTion Section: Savoy Place, 
Victoria Embankment, W.C.2, Inaugural Address as 
Chairman, C. T. Melling, 5.30 p.m. 





* Brains 


Visit to 


Fri., Oct. 14th—-EpvucatTion Discussion’ CIRCLE: 
Savoy Place, Victoria Embankment, W.C.2, dis- 


cussion on ‘The Application of Psychological and 
Other Tests to the Selection of Students for Courses 
and to Vocational Guidance,” opened by D. Smith, 
6 p.m. 
Institution of Heating and Ventilating Engineers 
Wed., Oct. 12th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, Autumn 
General Meeting, “‘A Study of Air Flow, Ventilation 
and Air Change in Small Rooms as Effected by Open 
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Fireplaces and Ventilation Ducts,” T. C. Angus, 6 p.m. 
Thurs., Oct. 13th.—BrRMINGHAM AND District BRANCH : 
Imperial Hotel, Temple Street, Birmingham, ‘‘ Control 
of Water Levels in Steam Boilers,” B. Croke, 6.30 p.m. 


Institution of Locomotive Engineers 

Wed., Oct. 12th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, Joint 
Meeting with the Institution of Railway Signal 
Engineers, “‘ The Relationship of —— and Brake 
Power in the Handling of Modern Traffic,” 0.8. Nock, 
6 p.m. : 

Institution of Mechanical Engineers 

To-day, Oct. 7th.—N.E. Branch Grapvuatss’ SECTION : 
Newcastle and Gateshead Gas Company, Grainger 
Street, Newcastle-upon-Tyne, “ Drop Forging Prac- 
tice and Technique,’ R. 8. Waller, 7 p.m. 

Sat., Oct. 8h.—N.W. Branch Grapvuatss’ SEcTION : 
Engineers’ Club, Albert Square, Manchester, Annual 
Lecture on “ The Institution,” E. Johnson, 2.30 p.m. 

Tues., Oct. 1lth—AvutTomMoBILE Division: Storey’s 
Gate, St. James’s Park, 8.W.1, Annual General Meet- 
ing. Address by the Chairman, 5.30 p.m. 

Sat., Oct. 15th.—YorxksHrRE BRANCH GRADUATES’ 
Section: Visit to Hull Docks, 9.30 a.m., visit to a 
ship in port, 2 p.m. 

Mon., Oct. 17th.—Miptanp Branch GRapvATES’ SEc- 
TION: James Watt Memorial Institute, Birmingham, 
“The Basic Principles of Mass and Flow-Line Produc- 
tion,”’ F. G. Woollard, 6.30 p.m. 


Institution of Production Engineers 

To-day, Oct. 7th—CoventTry Section: The Geisha Cafe, 
Hertford Street, Coventry, “Induction Hardening 
Heat Treatment,” R. H. Barfield, 7 p.m. 

Mon., Oct. 10th.—-SHEFFIELD Section: Royal Victoria 
Station Hotel, Sheffield, Inaugural Meeting, Address 
by M. A. Fiennes, 6.30 p.m. 

Tues., Oct. 11th.—BrrRMINGHAM GRADUATE SECTION: 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, “‘ Production on Capstan Lathes,” R. C. 
Fenton, 7 p.m. MANCHESTER GRADUATE SECTION : 
College of Technology, Manchester, ‘* Graduate Status : 
Its Responsibilities and Implications,” T, B. Worth, 
7.15 p.m.——WEsTERN Section: Grand Hotel, 
Bristol, ‘‘ How the Money Moves in a Business,” T. G. 
Rose, 7.15 p.m. 

Thurs., Oct. 13th.—WoOLVERHAMPTON GRADUATE SEc- 
TION: Willenhall Evening Institute, Stafford Street, 
Willenhall, documentary film, ‘* Mechanical Handling,” 
7.15 p.m.——BIRMINGHAM GRADUATE SECTION: Visit 
to Cadbury Brothers, Ltd., Bournville, 2 p.m. 
CovENTRY GRADUATE SECTION : Geisha Cafe, Hertford 
Street, Coventry, ‘“ Graduate Status : Its Responsibili- 
ties and Implications,” T. B. Worth, 7.15 p.m. 

Fri., Oct. 14th.—EasTERN Counties SEcTION: Electric 
House, Ipswich, *‘ Design for Welding,” F. Jukes, 
7.30 p.m. WeEsTERN Section: T. H. and J. 
Daniels Canteen, Stroud, “‘ Activities of P.E.R.A.,”’ D. 
F, Galloway, 7.30 p.m. 

Institution of Works Managers 

To-day to Sun., Oct. 9th.—Second National Conference, 

Prince of Wales Hotel, Harrogate. 


Iron and Steel Institute 
Tues., Oct. 18th.—4, Grosvenor Gardens, 8.W.1, Joint 
Meeting with the British Iron and Steel Research 
Association to discuss papers on the corrosion and 
corrosion-fatigue of poll 9 10.30 a.m. 


Junior Institution of Engineers 

To-day, Oct. 7th.—39, Victoria Street, 8.W.1, ‘“‘ Henry 
Maudslay and the Maudslay Scholarship,” J. Foster 
Petree, 6.30 p.m. 

Mon., Oct. 10th.—N.W. Section: The Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester, Annual General Meeting, Presidential 
Address, John Grayston, 7.30 p.m. 

Fri., Oct. 14th.—39, Victoria Street, 8.W.1, ‘“‘ Modern 
Railway Permanent Way,” G. F. Kent, 6.30 p.m. 

Manchester Association of Engineers 

To-day, Oct. 1th._—Engineers’ Club, Albert Square, Man- 

chester, Presidential Address, W. Redfern, 6.45 p.m. 
Newcomen Society 

Wed., Oct. 12th.—Science Museum, South Kensington, 
S.W.7, Presidential Address, Dr. Thurston, followed 
by a paper “ Sir Cornelius Vermuyden, An Evaluation 
and Appreciation,” L, E. Harris, 5.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Fri., Oct. 14th.—Literary and Philosophical Society, 
Newcastle-upon-Tyne, Presidential Address, Mungo 
Campbell, ‘‘ Application of Photo-Elastic Methods to 
Ship Design Problems,” J. A. H. Paffett, 6.15 p.m. 
Royal Statistical Society 
To-day, Oct. 7th.—E.L.M.A. Lighting Service Bureau, 2, 
Savoy Hill, W.C.2, ‘‘ The Control of Quality in Elec- 
tronic Tube Manufacture,” E. A. G. Knowles, 6 p.m. 
Sheffield Metallurgical Association 
Tues., Oct. 11th.—Royal Victoria Station Hotel, Sheffield, 
‘“* Britain’s Energy: A New Conception,” Sir Claude 
D. Gibb, 6.15 p.m. 
Stephenson Locomotive Society 
Sat., Oct. 8th.—Heriot-Watt College, Edinburgh, 1, 
‘* Behind the Scene on an Indian Railway,” J. Thomas, 














3 p.m. 

Pr Oct. 10th._—32, Russell Road, Kensington, W.14, 
“Railway Heraldry,” George Dow, p.m.—— 
MrpiLanps CENTRE : 71, Edmund Street, Birmingham, 
** Railway Scenes, 1886-1920,” C. R. Clinker, 7 p.m. 

Fri., Oct. 14th.—General Offices, Central Station, Liver- 
pool, ‘‘ Forty Years by the Lineside in Picture and 
Story,” R. A. H. Weight, 7 p.m. 


Women’s Engineering Society 
Wed., Oct. 12th.—35, Grosvenor Place, 8.W.1, ““ Women 
and Housing,” 7 p.m. 


Oct. 7, 1949 


Personal and Business 


Mr. E. E. Ktne@ has been appointed secretary of 


the Road Passenger Executive. 

Viscount PorTAL OF HUNGERFORD, K.(}., hag 
joined the board of Ford Motor Company, /.td, 

THE RatLway EXECUTIVE announces t):at Mr 
E. S. Hunt has been appointed assistant chios 
regional officer of the London Midland Region, 

CROMPTON PARKINSON, Ltd., states that Mr, J 
B. Scott, sales manager in the plant division, 
has been elected an executive director for one year 
as from October Ist. i 5 

Mr. P. C. SHarp, Mr. ANDREW H. Syme, and 
Mr. D. 8. A. E. JEssop have been appointed direc. 
tors of the Brush Electrical Engineering Company, 
Ltd. Sir Richard Pease, Bart., has resigned from 
the board. 

W. H. Dorman anp Co., Ltd., Stafford, announces 
that Mr. R. W. Vigers has been appointed technica} 
assistant to the managing director and that Licut,. 
Commander (E) C. F. I. Coggins has been appointed 
sales engineer. 

Mr. W. Dessoroven, Mr. F. 8. Rak, and Mr, 
R. Wonror have been appointed directors of 
Power-Samas Accounting Machines, Ltd. Mr. 
F. P. Laurens, M.I.Mech.E., has resigned from the 
board of the company. 

GEORGE WimPEY AND Co., Ltd., announces 
that Mr. R. D. Chaleraft, A.M.I.C.E., chief esti. 
mator, and Dr. W. Macgregor, A.M.I.C.E., manager 
of the heavy civil engineering department, have 
been elected directors. 

Mr. F. G. Woortarp, M.I.Mech.E., has relin. 
quished his active work with the Birmingham 
Aluminium Casting (1903) Company, Ltd., and the 
Midland Motor Cylinder Company, Ltd., but will 
continue to serve on the boards of both companies, 

BuRTON GRIFFITHS AND Co., Ltd., Marston Green, 
Birmingham, has been appointed sole agent in 
Great Britain, Northern Ireland and Eire, for 
“* Beco’ thread rolling machines, manufactured 
by Batchelor Engineering Company, Springfield, 
Vermont, U.S.A. 

J. H. FENNER AND Co., Ltd., is opening a branch 
office for West Lancashire and the Wirral at 42, 
Great Howard Street, Liverpool (telephone, Cen. 
tral 3236). Mr. G. Toll will take charge of the new 
branch. Mr. Stanley Parker has been appointed 
the company’s representative in Staffordshire. 

Hien Duty Attoys, Ltd., announces the appoint- 
ment of Mr. L. H. Halling as sales area manager 
for Scotland, Northern Ireland, Cumberiand, Dur- 
ham and Northumberland. His headquarters are 
at the company’s factory at Winscales, Working- 
ton, Cumberland (telephone, Workington 581). 

CoMMANDER F. W. Hornssy, M.I.Mech.E., 
has been elected president of the Institution of 
Engineering Draughtsmen and Designers. Sir 
Donald Bailey and Mr. A. C. Parkinson have been 
elected vice-presidents, and Mr. 8S. G. Owen, chair- 
man of the council. Mr. W. S. Peck is general 
secretary of the Institution, the address of which 
is King Edward Building, 341, Regent’s Park 
Road, London, N.3. 





Launches and Trial Trips 


ABEILLE XII, steam tug; built by Ferguson 
Brothers (Port Glasgow), Ltd., for Cie de Remor- 
quage et de Sauvetage les Abeilles; twin-screw, 
triple-expansion machinery supplied by the builders, 
Launch, September 28th. 

BorrE, motor cargo ship; built by Hall, Russell 
and Co., Ltd., for A/S Ganger Rolf; length 258ft, 
breadth 38ft, depth 25ft 3in, deadweight 1530 tons ; 
eight-cylinder British Polar engine developing 1310 
b.h.p. at 250r.p.m. Trial trip, September 22nd. 

TERNOY, motor tanker; built by Harland and 
Wolff, Ltd., for Olaf Boe and Co.; length 487ft 6in, 
breadth 59ft, depth 34ft 10in, gross tonnage 8200; 
Harland-B. and W. single-acting, four-stroke diesel 
engine, six cylinders 740mm bore by 1500mm stroke. 
Launch, September 22nd. 

BRAESIDE, motorship; built by Barclay, Curle 
and Co., Ltd., for Burns, Philp and Co., Ltd. ; 
length 455ft, breadth 57ft 9in, depth 37ft 6in, gross 
tonnage 7800; two-cycle, single-acting, crosshead 
type, direct-reversible engine, six cylinders 620mm 
bore by 1400mm stroke, developing 4500 b.h.p. at 
115r.p.m. Trial trip, September 14th. 

VESTFOLD, motor tanker ; built by Swan, Hunter 
and Wigham Richardson, Ltd., for Hvalfanger- 
aktieselskapet Vestfold, Sandefjord, Norway ; 
length 465ft, breadth 63ft 6in, depth 36ft 3in, gross 
tonnage 8831; single-screw, opposed-piston, two- 
stroke cycle diesel engine, four cylinders 670mm 
bore by 2320mm combined stroke, developing 
3750 b.h.p. at 100 r.p.m., supplied by the Wallsend 
Slipway and Engineering Company, Ltd. Launch, 
September 23rd. 
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A Seven-Day Journal 


Launch of the Cross-Channel Steamer 
* Brighton” 


Tur launch of the 8.8. “ Brighton ”’ from the 
Dumbarton shipyard of William Denny and 
Brothers, Ltd., on Friday, October 7th, marks 
further progress in the completion of renewals to 
the fleet of the cross-channel ships operating 
between Great Britain and the Continent. The 
“Brighton”? is destined for the Newhaven— 
Dieppe service, and will be jointly owned by 
British Railways and the Société Nationale des 
Chemins de Fer Frangais. The naming cere- 
mony was performed by Madame Lemaire, the 
wife of Monsieur M. Lemaire, the President of 
the International Union of Railways. The 
“Brighton” has an overall length of 311ft, 
a moulded breadth of 40ft 6in, and a moulded 
depth of 16ft 9in, with a gross tonnage of about 
2500. She is designed to carry 1400 persons and 
a crew of seventy-four. With two steel tripod 
masts and a single streamlined funnel and her 
raked stem and cruiser stern, she will present a 
pleasing appearance. Her funnel is constructed 
in aluminium alloy and shows a saving in weight 
compared with a similar funnel in steel of some 
44 tons. The propelling machinery comprises 
twin-screw Parsons geared turbines of ‘“‘ Pame- 
trada”’ design, each with one all-impulse 
turbine, and single reduction gearing. They 
are being constructed in the shipbuilders’ 
own engine works. The full output is rated at 
18,500 s.h.p., and is designed to give a service 
speed of 24 knots. Steam is raised in two 
Foster Wheeler oil-fired, water-tube boilers at a 
pressure of 450 1b per square inch and a final 
temperature of 650 deg. Fah. 


The British Airline Corporations 


THE reports and accounts of the three British 
Airline Corporations for the year ended March 
31, 1949, appeared on Wednesday last. They 
are published as separate documents by H.M. 
Stationery Office. The aggregate loss for the 
year, as shown by the accounts, amounted to 
£9,740,000, compared with a loss of £11,090,000 
in the preceding year. It is stated, however, 
that the financial loss was accompanied by a 
substantial increase in output, as over 
132,000,000 capacity ton-miles were carried 
on the air transport services of the three 
Corporations, an increase of 32 per cent when 
compared with the year 1947-48. More 
passengers were carried in the year just ended 
and the passenger-miles flown increased by 
20 per cent from 471,000,000 to 566,000,000. 
One observation made in the reports is that the 
results of the British South American Airways 
Corporation were adversely affected by the 
delay in introducing the Tudor aircraft and 
by their withdrawal from service in January 
last. 


Improved Freight Services on British 
Railways 

In the course of a recent Press conference at 
which the freight services progress on British 
Railways was discussed, it was stated that, 
while the Railway Executive could not yet 
claim that the general pre-war freight facilities 
had been regained in every respect, increasing 
progress was being made in quickening transits 
and in modernising rolling stock and equipment. 
During the war most of the 539 express freight 
train services which were operating in 1939 were 
discontinued, but by the end of 1948 no less 
than 492 were in operation and the number since 
then had been further increased to 555. In 
addition more than 970 services had been 
speeded up from fifteen minutes to two hours 
or more. During the past few years railway 
control centres had been modernised and 
equipped: with up-to-date communications 
which enabled constant touch to be maintained 
with the movement of traffic throughout the 
country: It was pointed out that railway 
unification had now made it possible to plan 


the re-routing of traffic by routes that are in 
many cases more direct than those used when 
the railways were controlled by separate 
companies. This fact had also enabled flows 
of traffic which hitherto passed over alternative 
routes to be merged to secure economic block 
loads of long-distance traffic. Extensive 
improvements made to many marshalling yards 
enabled trains to be dealt with more expe- 
ditiously. Since January, 1948, some 91,000 
new wagons and 6000 new containers had been 
authorised for construction by the end of 1950 
and it was expected that increased availability 
of wagons can be expected as a result of 
improvements in operation resulting from better 
average round-trip times, and by the reduction 
of the number of wagons under or awaiting 
repair. 


I.Mech.E. Automobile Division 


THE annual general meeting of the Auto- 
mobile Division of the Institution of Mech- 
anical Engineers was held in London on Tues- 
day evening last, when Dr. E. A. Watson, 
M.I.Mech.E., was elected as Chairman for the 
ensuing year. Dr. Watson is the chief engineer 
of Joseph Lucas, Ltd., and during the Second 
World War was responsible for the work done 
by the companies associated with that firm on 
combustion problems, the development of com- 
bustion chambers and the design of the neces- 
sary fuel supply and control equipment. He 
was appointed a director of Joseph Lucas, Ltd., 
in 1945. Dr. Watson joined the Institution of 
Automobile Engineers in 1926 and was elected 
a member of its Council in.1940. Since the 
amalgamation with the Institution he has 
continued to serve on the Council of the Auto- 
mobile Division. For a paper on “ Fuel 
Systems for the Aero-Gas Turbine,” which he 
presented to the Institution in 1947, Dr. Watson 
was awarded the Dugald Clerk Prize. Following 
his election on Tuesday, Dr. Watson delivered 
his Chairman’s Address, which was entitled 
“Tgnition Equipment—Development and 
Lessons.” At the meeting the Crompton- 
Lanchester Medal for the session 1949-50 was 
presented to Mr. A. T. Wilford, chief chemist 
(road services), London Transport Executive. 


The British Steel Founders’ Association 


DurineG the past four years the British Steel 
Founders’ Association has been very much 
concerned about increased productivity in the 
industry which it represents, and about 
improving the quality of the foundry industry’s 
products. It is now making arrangements to 
hold, in the near future, a fully representative 
technical convention to discuss the recently 
published report of the British Steel Founders’ 
productivity team. This report—see THE 

INGINEER, September 30th and October 7th— 
was compiled by the team which spent six 
weeks in the U.S.A. in the early part of this 
year, and which was the first of the industry 
teams to visit that country under the auspices 
of the Anglo-American Productivity Council. 
The British Steel Founders’ Association was 
responsible for organising the team, which made 
its tour under the leadership of the Association’s 
Chairman, Mr. F. A. Martin, of Sheffield. In 
addition to planning its forthcoming convention, 
the Association is arranging for a condensed 
version of the report to be made generally 
available. Members of the team will also visit 
various steel foundry centres so that the findings 
set out in the report may be made known to all 
ranks of the industry. 


Peat Research Plans 


SPEAKING at the Scottish Economic Confer- 
ence on Saturday, October 8th, Mr. Arthur 
Woodburn, the Secretary of State for Scotland, 
announced that he had appointed a Committee 
to advise him on matters concerned with peat 
and its use as a fuel for gas turbines. The 
terms of reference include a survey of the 
Scottish peat bogs and the study of methods 


of winning and handling peat. Further, a 
programme of research into the burning of 
peat in gas turbines for the production of 
electric power, with special reference to the 
exploitation of this form of power generation 
by the North of Scotland Hydro-Electric 
Board, is to be carried out. The commercial 
exploitation of Scottish peat deposits will 
also be studied. The chairman of the 
Committee is Sir Edward Appleton, Principal 
of Edinburgh University ; and its members, 
Mr. Alexander Anderson, M.P.; Professor R. N. 
Arnold, Professor of Engineering at Edinburgh 
University ; Dr. W. J. Jenkins, joint managing 
director of the Nobel Division of I.C.I., Ltd.; 
Dr. D. N. M’Arthur, Director of the Macaulay 
Institute for Soil Research; Sir Edward 
MacColl, Deputy-Chairman of the North of 
Scotland Hydro-Electric Board; Professor 
James Small, Professor of the Theory and 
Practice of Heat Engines at Glasgow Uni- 
versity ; Professor A. 8S. T. Thomson, Professor 
of Civil and Mechanical Engineering at the 
Royal Technical College, Glasgow, and Dr. 
F. N. Woodward, Director of the Institute of 
Seaweed Research, Musselburgh. The secretary 
of the Committee will be Mr. T. F. 8. Hethering- 
ton, of the Scottish Home Department. The first 
meeting took place on Thursday last. Mean- 
while, the North of Scotland Hydro-Electric 
Board has made arrangements with John 
Brown and Co., Ltd., of Clydebank, to proceed 
with the development of a closed-cycle turbine, 
to burn peat. Preliminary work on the pre- 
paration and drying of peat has already begun. 
The Ministry of Fuel has also arranged with 
Ruston and Hornsby, Ltd., of Lincoln, ‘to 
develop an open-cycle turbine for burning 
peat. The Department of Agriculture for 
Scotland, with the help of the Glasgow Royal 
Technical College, is embarking on experi- 
ments in new methods of peat winning and the 
dewatering of peat by seepage or by pressure. 


The Integration of Transport Services 


Str Cyrit Hurcoms, Chairman of the British 
Transport Commission, addressed the Western 
Region Lecture and Debating Society on Thurs- 
day of last week on the subject of “‘ Transport 
as an Integrated Public Service.” In the course 
of his talk Sir Cyril said that the Commission 
had to consider the improvements in efficiency 
which might be made by the more extensive 
modernisation of rolling stock and equipment, 
increased mechanisation of many. processes, 
such as was now being applied, and perhaps 
the extension of electrification or other forms 
of motive power. To that end, he continued, 
the Commission had set up a new research 
organisation. An Advisory Council, on which 
all the Transport Executives were represented, 
had also been constituted and included several 
distinguished men of science from outside. It 
was a mistake, however, to expect large results 
immediately from research, but, Sir Cyril added, 
there was undoubtedly ample scope for the 
introduction of scientific method in many 
branches of the Commission’s activities, which 
would, in due course, lead to economy and 
efficiency. In the past, Sir Cyril went on to say, 
the country had had only one highly efficient 
means of transport at its disposal at one time. 
Now, unless the air was “ going to beat us all 
entirely out of the field ”*—which he did not 
for one momeht believe—the fact had to be 
faced that somehow or other two or three 
efficient forms of transport must be provided 
simultaneously, among which the public could 
take its choice. That, Sir Cyril considered, was 
a sobering, but at the same time a stimulating 
and challenging, reflection for all who had to 
work out a transport policy.. Whilst he would 
yield to no one in emphasising the necessity 
for a healthy, progressive railway system, it 
must be recognised that it was necessary to 
make full use of all the methods of transport 
and to allow them to develop where they were 
really the most economical for their purpose. 








420 


THE ENGINEER 


Helical Gears Cut on ‘* Solid Table ”’ 


Machines" 


No. IV.—NEW GEAR-CUTTING 


FACTORY 


By S. A. COULING, M.I.Mech.E. A.M.LC.E. f 


A aectes makers and manufacturers of 
I precision products have used tempera- 
ture-controlled departments for some time, 
realising that, when it is required to measure 
or produce to modern standards of accuracy, 
there is no alternative. Those familiar with 
the history of high-speed gearing know 
that the quest for accuracy and gears quiet 
in operation led also to producing gear- 
teeth for high-speed duties under tempera- 
ture-controlled conditions. The British 
Thomson-Houston Company has recently 
erected a new gear-cutting factory laid out 
especially to incorporate humidity and tem- 
perature control. 

The manufacturing section of the factory 
consists of two bays each 175ft long by 40ft 
wide, with heights at the eaves of 29ft 
and 39ft 10in, respectively. The building 
is erected on “simplex” concrete piles, 
and the concrete floor is of “‘ suspended ” 
construction, designed to carry a load of 
350 Ib per square foot. The outer .walls 
are specially constructed to reduce the heat 
loss to a minimum and the large windows 
are double-glazed. The lower part of the 
walls, up to a height of 6ft, are faced on the 
inside with green glazed bricks, with “ bull- 
nosed’ sills and “coved ”’ skirtings to 
facilitate cleaning. 


GENERAL LAY-OUT 


The object of the company was to create a 
gear factory which would be self-contained, 
as far as possible, from the design stage to 
the finished product. Hence, in addition 
to the usual administrative offices, so placed 


The manufacturing areas have been ar- 
ranged to meet two distinct production 
conditions. 

(a) To provide special facilities for the 
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turing section for the production of the 
various types of gears, gearboxes and 
geared motor units and other geared clrives, 
which although produced on a repetition 
basis, should be machined to close limits and 
high degree of finish. 

Figs. 1 and 2 show general views of the 
factory as seen from the administrative 
offices and clearly indicate the position of 
the special cubicles referred to. 


TEMPERATURE-CONTROLLED CUBICLES 


The four special cubicles are each air. 
conditioned and temperature-controlled to 
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FiG. 2—TEMPERATURE-CONTROLLED CUBICLES 


cutting of large wheels, pinions, &c., which 
require a very close degree of accuracy and 





Fic. 1—GEAR FACTORY LIGHT BAY 


as to overlook the factory, the engineers’ 
and drawing office staff, &c., are housed 
within the building. 
* Part I appeared April 22, 1949, p. 430; Part II, 
May 27, 1949, p. 580; Part III, August 12, 1949, p. 176. 
t Chief gear engineer, the British Thomson-Houston 
Company, Ltd. 





high finish. It has been achieved by build- 
ing four air-conditioned cubicles down the 
middle of the factory in which are installed 
the special hobbing machines required for 
this type of gear. 

(b) To provide a general gear’ manufac- 


70 deg. Fah. and 60 per cent humidity. 
Specially constructed roller shutter doors— 
power operated—give access when fully 





Fic. 3—CONTROL EQUIPMENT, FOR CUBICLE 


open both from the front and roof of the 
cubicles, so that blanks can be lowered by 
the overhead crane directly on to the work- 
tables of the respective machines. . Each 
cubicle is controlled independently and when 
its roller shutter door is shut, the cubicle is 
completely: enclosed, so: that at all periods 
of the year cutting and checking can be 
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carried out at a constant temperature to 
within -+ 1 deg. Fah. 

In the cubicles the machines installed, 
or about to be installed, are :— 

Cubicle No. 1.—One double-headed hob- 
ping machine of American manufacture, 
capable of cutting helical gearwheels up 
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ment work, and it is proposed to install a 
machine embodying Selsyn control on the 
hob spindle and indexing shaft, for which 
system B.T.-H. hold patents. 

Fig. 6 shows the inside of a cubicle and 
the instrument panel associated with the 
air conditioning. It also shows the method 





Fic. 4—ASSEMBLY 


to 120in diameter, at 45 deg. helical angle. 
This machine, which has been fully described 
in @ previous article, is partly shown on 
Fig. 5. 

Cubicle No. 2.—A vertical pinion machine 
for cutting turbine pinions and smaller 
diameter gears. 

Cubicle No. 3.—One single-headed hob- 
bing machine of British manufacture, capable 
of cutting helical gears up to 96in diameter. 

Cubicle No, 4.—Is reserved for develop- 


ag he 


Fic. 5—DouBLE- HEADED HOBBING MACHINE IN CUBICLE 


CONVEYOR BENCH 


of mounting and securing the machine on 
its foundations. These and the way they are 
insulated from the rest of the building were 
described in a previous article. 


GENERAL GEAR MANUFACTURING SECTION 


In the general gear manufacturing section 
there are installed in the south bay of the 
factory the various types of machine tools 
(see Fig. 2) associated with the finish machin- 
ing of gear blanks, the production of mach- 
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ined details and the gearboxes. Only machine 
tools in first-class condition are installed 
because, as will be appreciated, the degree 
of accuracy obtained at this stage of manu- 
facture is reflected in the finished product. 

In the general gear cutting section in the 
north bay (see Fig. 1) there are installed 
gear cutting machines of various types and 
sizes, capable of cutting a very wide range 
of gears (both external and internal), hobbing 
machines, gear shapers, with rack cutting 
attachments, bevel gear generating machines 
and shaving machines, &c. Thus the fac- 
tory is equipped for the production of a 
wide range of gears. 

It will be appreciated that the general 
lay-out of the factory is so arranged that 
raw materials, castings, &c., are received in 
the south bay and, passing through the 
various machining operations on the ma- 
chines in this bay, proceed to the gear 
cutting machines in the cubicles or in the 
north bay and thence to the inspection 
section, which is also in this bay. Thus 
incoming raw materials are progressed 
in continuous forward direction until com- 
plete as individual components or as details 
of an assembly. The former are then des- 
patched from the factory, while the latter 
proceed to the collection stores to await 
final assembly. Fig. 4 shows the assembly 
conveyor bench. 


INSPECTION AND INSPECTION EQUIPMENT 


Careful attention has been given to the 
inspection of all gears and other details 
associated with production in this factory. 
The inspection routine instituted requires 
that checking be carried out at various 
stages of manufacture in addition to inspec- 
tion of the finished product. The inspec- 
tion department is equipped with the 
checking devices necessary for this class of 
work. Fig. 7 shows part of the inspection 
section and some of the equipment used 
can be easily recognised. Amongst the 
inspection equipment can be seen two lead- 





Fic. 6—CUBICLE BEFORE INSTALLATION OF MACHINE 








checking machines used for rapid checking 


of helical gears and worms, an optical, 
dividing head with vertical measuring ma- 


chine by “Zeiss,” a Hilger projector, a 


Watts 18in auto collimator, a 24in graduated 
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65 deg. Fah. and provides two to three 
changes of air per hour. 

The air inside the cubicles, however, is 
fully air-conditioned and heating and filter- 
ing equipment and refrigerating units are 





FiG. 7—INSPECTION DEPARTMENT 


> 


circle, and a “Zeiss” toolmakers’ micro- 


scope. 


Hos GRINDING AND TooL SHARPENING 


The hob grinding and tool and cutter 
sharpening section is in the north 
bay, adjacent to the inspection section. 
Here the requisite grinding and inspection 
equipment is available to check all hobs, 


provided. The inlet circulating fan delivers 
air to each of the four cubicles from a com- 
mon manifold, in which there is an air 
heater and a cooler (Fig. 8). The air heaters 
are steam heated at 25 p.s.i.g., and the cooler 
is supplied with chilled water, using Freon 
12. The temperature control to maintain 
the temperature at 70 deg. Fah. in each 
cell, is effected automatically by electrically 
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Fic. 8-LAY-OUT OF AIR-CONDITIONING PLANT 


cutters and tools, after sharpening, and 
before being again put into service. 


AIR-CONDITIONING PLANT 


The general heating of the factory is 
provided by a supply of tempered and filtered 
air, introduced into the building through a 
series of graded ducts, designed to ensure 
equal distribution throughout. Automatic 
temperature control is obtained by a motor- 
ised valve in the steam supply to the air 
heater and operated by thermostats placed 
in various parts of the factory area. Venti- 
lation is provided by fan units in the outer 
walls of the building. The plant is designed 
to maintain a temperature of not less than 


regulating the heating or cooling of the 
inlet air. Thermographs are installed in 
each of the cubicles and a system of visual 
and audible alarms gives warning of any 
fault that may occur in the equipment. 
For humidification a steam spray is fitted 
in the inlet duct in the fan room. The spray 
is controlled automatically by a humidistat 
and motorised valve. Steam is admitted 
when the relative humidity in the cells is 
less than 60 per cent. De-humidification is 
carried out by use of one of the three com- 
pressors of the refrigerating plant, and 
opening a valve on the liquid line and using 
the air coolers on the suction to the fresh- 
air fan. 
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Proposed River Board 
Areas 


On May 19th last the Minister of Agri: ulture 
and Fisheries announced in the House of Com. 
mons seventeen areas, which he anid the 
Minister of Health proposed to define as river 
board areas. Draft Orders in respect of all 
these areas have been deposited and objections 
made in certain cases are being considered. 

The Ministers have now decided to proceed 
with the definition of further river |oard 
areas for those parts of England and Wales 
not covered by the statement of May 19th, 
in the light of further recommendations by the 
River Board Areas Consultative Committee, 
It is proposed, as soon as the necessary :maps 
are prepared, to deposit thirteen further 
Draft Orders defining river board areas in the 
following parts of the country. 

North-West England.—Four river board areas 
are proposed, as follows :— 

(i) A Cumberland area extending from the 
Scottish border down to, but not including, the 
watershed area of the River Duddon and its 
estuary. 

(ii) A Lancashire area extending from the 
Duddon and Barrow-in-Furness in the north 
to the Rivers Douglas and Crossens, inclucing 
Southport, in the south. 

(iii) A Mersey area including the Alt and 
other rivers of South Lancashire, with Liver. 
pool and those parts of north-east Cheshire, 
which drain to the non-tidal River Mersey 
and the Manchester Ship Canal. 

(iv) A Cheshire area comprising the remain- 
ing part of Cheshire except for the area draining 
to the River Dee and its estuary. 

South Wales and Hereford.—It is proposed 
that the Wye should be joined with the Usk 
and Ebbw; that there should be a separate 
area for the greater part of Glamorgan, includ- 
ing Cardiff, and that there should be a third 
area for south-west Wales covering mainly 
Pembroke, Cardigan and Carmarthen, and a 
part of West Glamorgan, including Swansea. 

Eastern England and East Anglia.—Four 
river board areas are proposed for the area 
extending from south Lincolnshire to Essex. 
One comprises the Nene and Welland Catch- 
ment areas. The second covers the lands 
draining to the Great Ouse with certain rivers 
in north Norfolk, which flow into the Wash. 
The third area covers the remaining rivers of 
Norfok and those of east Suffolk. The fourth 
area comprises the Essex rivers, including the 
Stour and the Roding. 

Sussex.—Separate river board areas are 
proposed for East and West Sussex, the boun- 
dary following the water parting between the 
River Adur and the Sussex Ouse, and, approxi- 
mately, the western boundary of the County 
Borough of Brighton. 

The total number of river board areas pro- 
posed for England and Wales, including the 
seventeen previously announced, thus amounts 
to thirty. The Ministers have had much assis- 
tance from the River Board Areas Consultative 
Committee in deciding between the many alter- 
native areas suggested, which have often 
involved sharp conflicts of opinion among the 
different interests concerned, and the thirty 
areas follow very closely those recommended 
by the Committee. The Ministers have, how- 
ever, decided in favour of different solutions 
in the case of Cumberland, which the Com- 
mittee proposed to divide into two areas, one 
of which would have included the River Dudden 
and Barrow-in-Furness; the Rivers Nene 
and Welland, which the Committee proposed 
should constitute separate areas; and East 
Anglia, where the Committee suggested a 
separate Board for the East Suffolk rivers and 
the Stour. The Ministers consider that advan- 
tage would be gained in these instances by 
providing somewhat larger units of admini- 
stration than the Consultative Committee 
envisaged. 

All authorities and interests in the areas 
affected will, in due course, have an oppor- 
tunity to comment on the above proposals 
when Draft Orders to give effect to them are 
deposited under the procedure of the River 
Boards Act, 1948. 
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The P. & O. Liner ** Himalaya”’ 


No. II—(Continued from page 407, Oct. 7th) 


ie our first article we gave particulars of 
the ship and its propelling machinery, 
and outlined its general design and con- 
struction. We now pass to the public 
rooms and passenger accommodation. A 
view of the floodlit funnel reproduced here- 
with shows clearly the intake louvres for 
ventilation of the ship and for the supply 
of air to the engine and boiler-rooms. The 
neon-lighted name of the ship may also 
be noted. 


First-CLass ACCOMMODATION 


For first-class passengers open-air leisure 
and recreation, the boat deck, the pro- 
menade deck and “ A” deck provide ample 
area and facilities. On the boat deck there 
are nine tennis courts, twenty-four quoit 
pitches, with “bull ring” boards, &ec. 
In order to form a sun-trap, a large, clear 
space of this deck abaft the bridges is 
enclosed at the sides by Esavian glazed 
screens. The open-air space on the pro- 
menade deck equals in area that on the boat 
deck, but in general it provides a more 
restful retreat and a sun-protected pro- 
menade, At the forward end of this deck 
is the children’s play room, with its 
open-air playground and paddling pools. 
These spaces are screened off and super- 
vision for the younger people is provided. 

On the promenade deck there is also a 
dance space and cinema. This is open 
in hot weather, but Esavian screens 
are used when the weather is less kindly. 
Similar screens are fitted forward near the 
entrance to the main foyer. One of our 
engravings shows a view of this space. 

The promenade on “ A ”’ deck is available 
for walkers and six times round the deck- 
house is equal to 1 mile. 

The general public rooms, we found, are 
for both classes ample and commodious. 
They are decorated in a modern manner, 
which is based on the traditional work of 
this country. Wood panelling in rich 
veneers is freely employed. This treatment 
may be noted from the view in the first- 
class lounge reproduced herewith. 

On the promenade deck, as already men- 
tioned, the children’s play room is forward 
on a special island structure. In the main 
deckhouse are stairways and lifts and 





FIRST-CLASS LOUNGE 


the lounge, with the Australia Room and 
the library on either side of the boiler casing. 
Between the engine and boiler casings is 
the dancing and cinema space, already 
referred to, and abreast and aft of the engine 
casing is a verandah café, with its annexe 
forming the foyer to 
the after stairway and 
lift. 

Special lighting 
schemes for the public 
rooms, embodying in- 
direct lighting, were 
prepared by _ the 
owner’s architects, 
Messrs. McInnes and 
Partners, of Glasgow. 

On “A” deck there 
are shops and _ hair- 
dressing rooms, all of 
which are air-con- 
ditioned. They are 
arranged in the way 
of the main stairway 
and entrance and at 
the after end of the 
deckhouse is the swim- 
ming-bath, which is 
overlooked by the 
pool café, on the deck 
above. 

The main dining 
room and children’s 
dining room are on 
“D” deck, and have 
a seating capacity of 
389 and twenty-six, 
respectively. They are 
of generous’ area, 
with a deck height in- 
creased above normal, 
giving good propor- 
tions and scope for 
architectural features. 
The rooms are fully air-conditioned and 
are entered through fourfold revolving doors 
at the forward end. For the service entrance 
from the galley, motor-operated revolving 
doors are fitted, which are designed to ensure 
continuous access without disturbing the 
air-conditioning. 

The accommodation 
passengers is in single 


first-class 
two-berth 


for the 
and 


FIRST - CLASS 
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cabins on “ A,” “B” and “C” decks and 
on “D” deck, forward of the dining saloon. 
Private baths are attached to a con- 
siderable number of these cabins and 
a number of inboard cabins are air- 
conditioned. Hot and cold fresh water is 
laid on to all the wash-basins and the baths. 
In addition there are two suites-de-luxe 
and four cabins-de-luxe, which are all panelled 
in light woods and furnished in @ suitable 
manner. ‘Telephones are provided in all 
first-class cabins and there are additional 
call-boxes for shore connections. Separate 


FLOODLIT FUNNEL SHOWING VENTILATION LOUVRES 


systems are installed for navigation and 
staff purposes. The first-class decorations 
and furnishings were carried out by Waring 
and Gillow, Ltd., and the stairways and 
entrances by Maple-Martyn, Ltd., to the 
architects’ designs. 


TourRIst-CLAss ACCOMMODATION 
The tourist swimming-bath is on “A” 
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deck aft and is surrounded by a clear 
expanse of deck, with provision and equip- 
ment for six deck tennis courts, quoit 
pitches and “ bull-ring”’ boards, with fur- 
ther games areas on “B” deck. On this 
deck, too, there is a dance space and cinema 
which, like the first-class arrangement, 
can be open at the sides or enclosed by 
hinged glazed screens. There is ample pro- 
menading space with shade on “C”’ and 
“D” decks, and a protected playground 
for children is also on this deck. Other 
tourist-class public rooms include the smok- 
ing room on “‘C”’ deck and an attractively 
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and ease of cleansing and efficiency of ser- 
vice have been carefully studied. 

The main cooking equipment includes an 
island-patterp, electrically heated cooking- 
range, 28ft in length, with twenty ovens 
and sixty boiling plates with three-heat 
control. The loading of this equipment is 
315kW. In addition there are hot presses, 
steam ovens, and stockpots; carving 
tables and auxiliary cooking apparatus; and 
tea and coffee boilers. There is a special bread 
bakery. 

The main galley was supplied by Henry 
Wilson and Co., Ltd., and subsidiary units 





SHIP’s LAUNDRY 


furnished children’s play room. The lounge 
and dining rooms are on “ D ” deck and the 
dining room has seating accommodation 
for 200 people. A shop and hairdressing 
saloons are on “ C ”’ deck. 

The tourist-class passengers are accom- 
modated in two and four-berth cabins which 
are attractively furnished on “D” deck, 
between the dining room and the lounge, 
and on “ E” deck aft of the engine casing, 
port and starboard, and also on the port 
side from the engine casing to forward of 
amidships. Each tourist cabin is provided 
with a wash-basin with running hot and cold 
fresh water and with wardrobes, dressing- 
table and individual berthlights. The decora- 
tion of the tourist public rooms and stairs was 
entrusted to Fredk. Sage and Co., Ltd., 
and was carried out in accordance with 
designs prepared by the owners’ architects. 


OFFICERS AND CREW ACCOMMODATION 


The accommodation for the officers and 
crew has also received careful attention. 
It is based on the latest Ministry of Trans- 
port requirements and recommendations. 
In general it is furnished in accordance with 
the high standard prevailing in all ships of 
the P. and O. Company’s fleet. In the 
bridge deckhouse a separate smoke room 
and bar is provided for officers. There are 
separate mess rooms for the European and 
Goanese crews and these rooms, together 
with the associated bar, are on “ E” deck. 
Forward, on “C” deck, there is a large 
recreation, reading and writing room, for 
the use of the crew. 

The main galleys and pantries are situated 
on ‘‘ D” deck between the first and tourist- 
class dining rooms. They are designed 
to serve all persons on board except the 
Asiatic crew. They are remarkably free from 
pipework, which has been led on the deck 
below. The cooking appliances were chosen 
and arranged in accordance with the 
wishes of the owner’s catering department 


by Peerless and Ericsson, Ltd., Berkell and 
Parnell, Ltd., and the Kitchen: Equipment 
Company, Ltd. On “C” deck, aft, are 
special galleys for the use of Asiatic seamen 
and firemen. On “D”’ deck aft there is a 
fully equipped laundry, which is designed 
to deal with all ship and passenger require- 
ments. We give herewith illustrations of the 
laundry showing the power ironing machines 
and pressing machinery. The washing plant 
and centrifugal drying machinery is on the 
other side of the ship. This plant was 
designed and supplied by Thomas Bradford 
& Co., Ltd., of Salford. 

The hospital is on “‘C”’ deck, forward ; it 
includes an operating theatre and a maternity 
ward. A further general hospital and isolation 
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hospital is situated on “B” deck aft, the 
consulting room and dispensary being on “(” 
deck amidships. 


NAVIGATION EQUIPMENT 


The navigation bridge with its wheel. 
house and chart room is complete witli the 
latest equipment, designed for the safe 
navigation of the vessel. The Sperry Gyro 
compass installation includes a Mark |) XTy 
master compass with control instruments 
fitted at twelve different positions. Thre js 
also a two-unit gyro pilot controlled from g 
Mark E.V. unit, the current being supplied 
from a Sperry motor generator. The tele. 
graphs between the engine and boiler-rooms 
and the bridge and also between the docking 
and steering positions aft are of the Sie. 
mens Bros. electric pattern. Other instru. 
ments are a “ Chernikeef’’ underwater log, 
a Walkers’ trident log, and a Graham |umi- 
nous rudder position indicator. Other 
apparatus includes a Clifford and Snell 
loud-hailer, an “ Aldis” signalling lamp, 
and a Hughes echo-sounder. The radar 
equipment is by the Marconi Company and 
is a “radio-locator”’ instrument. A Mar- 
coni ‘ Loadstone’’ direction-finder is also 
carried and the Marconi radio equipment 
comprises a main transmitter of the “‘ Ocean- 
span” type, working in conjunction with a 
“ Worldspan ” amplifier. There is an 
emergency transmitter and a_ broadcast- 
receiver working in conjunction with the 
sound-reproducing equipment system, which 
is also of Marconi make. The firm of Gents, 
of Leicester, supplied the electric clock and 
alarm-bell systems and G.E.C. luminous 
calls are provided in the first-class and 
tourist-class cabins. For navigation pur- 
poses Graham two-wire ‘ Pharos” tele- 
phones are fitted, with talk-back telephones 
where needed, particularly with deck machi- 
nery. The ship’s staff telephone system is of 
Strowger 100-line design and for the pas- 
sengers a 600-line exchange by the Tele- 
phone Manufacturing Company is fitted. To 
supply current to the low pressure circuits 
duplicate “ Exide ’’ 22-V batteries of 145A 
hour capacity are carried. Safety provisions 
include “Grinnell” automatic sprinklers 
and fire-alarms by Mather and Platt, Ltd., 
and a “ Rich’ smoke-detecting cabinet for 
the cargo holds, while manual fire-alarm 
pushes are provided at twenty-eight different 
positions in the ship. 


(To be continued) 


Strength of Engineering Materials’ 


By PROFESSOR GILBERT COOK, D.Sc., F.B.S. 


gener the earliest times the problems 
confronting the engineer have been 
related in a very intimate way to the mecha- 
nical properties of his materials. The 
capacity to sustain, without injury, the 
loads and stresses applied to them is nearly 
always one, and is frequently the chief 
consideration governing their choice, and 
their method of employment. The two 
ways in which a structural member may 
fail in its function of carrying the loads 
applied to it are by deformation and by 
fracture. More is now known about the 
first than the second. Unfortunately, how- 
ever, it is less important. If a crankshaft 
becomes bent it will not run; if the bore of 
&@ gun expands, its accuracy vanishes ; 





* Institution of Engineers and Shipbuilders in 
Scotland. Presidential Address, October 4, 1949.— 
Excerpts. 


but in neither case is the result catastrophic 
as it would be were fracture to occur. It 
has long been known that all solid bodies 
possessed a limit beyond which they could 
not be loaded without the occurrence of 
fracture or of distortion that would remain 
after the load was removed, but until recent 
times the study of the conditions under 
which it was reached has been small in 
comparison with the attention devoted to 
the analysis of the internal stresses produced 
by the load. The calculation of stresses and 
strains, based on the theory of elasticity, 
has always been far in advance of experi- 
mental knowledge of the effect of such stresses 
on actual materials of construction. It 
is a remarkable fact, of no small historical 
interest, that up to comparatively modern 
times the strength limit in metals was 
regarded by some of the foremost engineers 
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and physicists as more directly related to 
the deformation suffered than to the mag- 
nitude of the stresses involved. Mariotte, 
probabl y the first after Galileo to think about 
the matter at all, put this point of view 
quite clearly in his assertion that for ‘‘ wood, 
iron, and other solid bodies, there is a 
degree of extension which they cannot 
bear without breaking.’ Poncelet, Saint- 
Venant, Grashof and others followed him 
in this view; on the other hand, Lamé 
and Rankine were notable among those who 
preferred a stress limit. The controversy 
if such it can be called, for it was never 
very active, lasted until the end of the nine- 
teenth century ; the strain theory favoured 
largely by elasticians and physicists as a 
result of their conceptions regarding the 
molecular structure of matter, the stress 
theory adopted by engineers for their work- 
ing formule as the most obvious and simple 
interpretation of the results of their methods 
of testing. In neither case were the con- 
clusions the result of any critical experi- 
mental investigations. Indeed, the question 
was regarded as largely an academic one, 
towards which engineers displayed little more 
than the mildest concern, for in that spacious 
economic age large factors of safety were 
held not only to be justified, but were 
imposed as a requirement. With such 
factors, errors introduced by incorrect 
assumptions regarding the mode of failure 
rarely resulted in serious danger; and as 
such factors were quite arbitrarily fixed, 
there was no point in straining at a gnat 
while swallowing a camel. Complacency 
in this matter was, however, considerably 
disturbed when Guest showed, by his classical 
experiments, that the production of per- 
manent deformation was more nearly related 
wo the existence of a specific shear stress 
than to the magnitude of the direct stresses 
or strains. It meant that in certain instances 
the factor of safety against distortion was 
much below the value based on either of 
the previous assumptions. 

It is a matter for some astonishment that 
this discovery—if discovery it can correctly 
be called, for the notion of shear as the 
principle underlying the mechanism of flow 
in metals is quite an old one—should have 
come so late ; for it should have been evident 
from a single comparison of results obtained 
from a tension test and a torsion test. But 
here we touch upon one of those difficulties 
which have at all times faced the enquirer 
in this field. In all work associated with 
the mechanical testing of material, what is 
measured are the loads and pressures applied, 
and the deformations that occur. The 
stresses set up have to be inferred by mak- 
ing assumptions of some kind or other. In 
the simple tension test as normally carried 
out, it is assumed that the stress is uniform 
over the section of the specimen. It is now 
known how extremely difficult it is to secure 
this apparently simple and rather funda- 
mental condition. Strain measurements 
have shown that not infrequently, with 
ordinary methods of testing, one side of 
the specimen may be bearing only a fraction 
of the stress carried by the other, with the 
result that the observed elastic limit will 
be lower than the true one. In a torsion 
test, in order to calculate the stress it is 
necessary to know its relationship to the 
strain, and it is only when this is linear, and 
the breakdown sudden, that the limiting 
stress can be found with precision. The 
tendency otherwise is to over-estimate its 
value. There are other complications, but 
these considerations alone may be sufficient 
to explain why the ratio of the yield points 
in torsion and tension has, in all but the 
most carefully controlled tests, varied over 
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so wide a range and obscured the issue. 

It has now been demonstrated beyond 
any reasonable doubt that not only the 
initial departure from the elastic state, but 
also the propagation of plastic flow, occurs 
under conditions determined solely by the 
value of the shear stresses set up. Whether 
the maximum shear stress alone is the critical 
factor, or whether that combination usually 
known as the Mises-Hencky function applies, 
seems to be related in some way not yet 
explained to the constitution of the metal, 
and the way, sudden or gradual, in which 
the departure from the elastic state occurs. 
It often does not matter much which we 
take for purposes of design, as for example 
in a shaft under twisting and bending where 
the difference in dimensions to which they 
lead is comparatively small. The choice 
is more important in the case of a gun tube, 
and much experimental work was carried 
out during the war on the alloy steels used 
or proposed for gun construction in an 
attempt to settle this question. The results 
were interesting. Specimens cut from forg- 
ings showed in all cases close agreement with 
the Mises-Hencky relationship; but in one 
instance the steel was also available as 
rolled bar, and in this form, although the 
composition and heat treatment was the 
same, it behaved quite differently, showing 
characteristics closely resembling those of 
mild steel in the manner of yielding, and 
also, like the latter, obeying the simple 
shear stress law. In analytical work, the 
choice is quite frequently determined by 
the simplicity of the mathematical treat- 
ment that it will permit. From the scien- 
tific point of view this is not very tidy, but 
there is still sufficient uncertainty to permit 
such expediency. All that can be said with 
certainty is that it is not the absolute 
value of the direct stresses that governs the 
yielding of metals but their differences ; 
and there is more than one way in which 
these are involved. 


THE TENSILE TEST 


These facts are of some relevance in 
considering the ordinary methods of testing 
materials for strength properties, and the 
information they furnish. An enormous 
amount of laborious effort has been expended 
in an intensive study of every feature 
exhibited in the process of breaking a bar 
of steel in simple tension. We have measured, 
we have calculated, we have plotted dia- 
grams of many kinds; we have called up 
advanced mathematics to our aid ;- hundreds 
of papers have been written covering every 
aspect of the process. And yet, if we look 
without prejudice on the information we 
obtain from it, we cannot avoid asking our- 
selves what relationship it has to the prob- 
lems of design. If the components of our 
structures and machines were exposed solely 
to the action of simple tensile and com- 
pressive stresses the practice might be justi- 
fied on the grounds of similarity alone. 
But in design we are more often concerned 
with compound stress systems. Is there 
any real authority for supposing that the 
results obtained from the tensile test are 
relevant to such cases? Considering first 
the yield point, we divide the load by the 
cross-sectional area, and take that to be the 
yield stress. In doing so we have assumed 
the stress to be homogeneous ; indeed it is 
one of the principal points in favour of the 
tensile test that it is the only way (other 
than by compression or uniform hydrostatic 
pressure) of producing, in a substantial mass 
of the material, a state of homogeneous 
stress, whose magnitude is therefore calcul- 
able from the applied load without making 
any assumptions about elasticity. That is 
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a very solid recommendation, and one not 
to be lightly regarded. But as I have already 
indicated, the appliances designed to secure 
such homogeneity are rarely effective for 
their purpose. If we wish to apply the 
result to the design, say, of a crankshaft 
or @ gun tube, we are in the position first of 
having a limit expressed in terms of a single 
tensile stress, whereas the yield in the shaft 
or tube depends on some function of the 
shear stress not directly deducible from a 
tensile test: secondly, we are applying a 
result obtained for an (ostensibly) homo- 
geneous state to one which is manifestly not 
homogeneous ; for almost all cases of com- 
pound stress in practice are non-uniform 
systems in which the stresses reach their 
greatest values at a surface, involving stress 
gradients, which recent research has shown 
may have an important effect on yield 
point values. 

Turning next to what we call the ultimate 
strength, we recognise that in materials 
which deform before fracture the figure we 
obtain by dividing the final load by the 
original area has no relation to the true 
cohesive strength, or indeed any other sig- 
nificance, than as an indication of suit- 
ability for specified purposes as sanctioned 
by previous experience. In this connection I 
wish to protest against a practice that is 
growing up, especially among writers across 
the Atlantic, of referring to such a figure as an 
“ engineering stress.” Need we disparage 
the name of our profession by using it as a 
term of description for something that is 
fictitious, and for which we have already 
an excellent and entirely appropriate term 
in “nominal” ? Elongation and contraction 
—these are taken to be a measure of duc- 
tility, the capacity to flow under stress. 
Whatever value they have as an indication 
of quality, they give little information 
regarding the extent of deformation possible 
in processes involving compound stress 
systems such as wire-drawing, the deep 
drawing of sheets and so on where such 
capacity is the principal property required. 
The tensile elongation is simply the point 
at which strain hardening has overtaken, 
so to speak, the process of flow and localised 
it, in a manner peculiar to simple tensile 
conditions. 

These observations lead us to ask why 
the tensile test continues to hold the pre- 
eminent place it occupies in our testing 
procedure. The answer, it must be admitted, 
is largely tradition. We have grown up 
with it; it is the familiar friend and we 
know its language. We have built thousands 
of machines, mostly very costly, to carry 
it out, and yet recognising that to deter- 
mine properties that are really relevant to 
the purpose for which the materials are 
employed we usually require other, and 
quite different kinds of tests. For the 
determination of the yield point and ductility, 
the torsion test properly carried out, has 
been shown to have some advantages. The 
development of non-destructive methods of 
testing may make unnecessary some of the 
more unscientific procedures. But the ten- 
sile test is nevertheless so firmly embedded 
in our system that we, at all events, are 
unlikely to see its disappearance. We do 
not like throwing things away, even when 
their true value is under suspicion. 


PLastic DEFORMATION 


In constructing a mathematical theory 
of plastic deformation there is no foundation 
on which to build that has anything like 
the security and simplicity of Hooke’s law ; 
but the analytical treatment is attracting 
in increasing degree the interest of mathe- 
maticians and to an extent that seems likely 
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to rival that of classical elasticity. For the 
engineer, what is most needed is experi- 
mental knowledge of the behaviour of actual 
forms of construction under post-elastic 
conditions. It has been found, for example, 
in connection with the strength of gun tubes, 
that the deformation can be predicted with 
considerable accuracy by making a few 
simplifying assumptions regarding the stress 
distribution in the over-strained regions. 
In the field of structural engineering, the 
investigations carried out by Prof. Baker 
and his colleagues into the stability of rigidly 
jointed frames loaded beyond the elastic 
limit have given results which may well 
lead to radical changes in methods of struc- 
tural design. 


FRACTURE 


While some of the fundamental problems 
of deformation and flow are not yet fully 
solved, it must be admitted that those 
relating to fracture are much less under- 
stood. In normally brittle materials, such 
as ordinary cast iron, we think of fracture 
taking place when the tensile stress reaches 
a certain limit. The type of fracture I am 
referring to here is that of simple separation, 
and not that involving shear, which is 
associated with crushing. It seems natural 
to imagine that in order to cause two parts 
of a test bar to separate, a pull will be re- 
quired along the axis; and since cohesion is 
due to molecular attractions, which we 
assume to be statistically uniform, we feel 
justified in regarding a constant value of the 
tensile stress as the criterion for such frac- 
ture. Little experimental work, however, 
has been done to confirm this conjecture. 


FATIGUE 


No problem related to the strength of 
materials has been studied more thoroughly 
or investigated by experiment more exten- 
sively than that of fracture by fatigue. 
Much is therefore known about the condi- 
tions leading to this type of fracture, its 
relationship to the magnitude of the stress 
and number of cycles applied, the effect of 
stress concentration, of the surroundings 
in relation to corrosion, of temperature 
and of various kinds of treatment, mecha- 
nical or thermal, to which the material has 
previously been subjected. The structural 
changes that accompany the onset of 
fatigue have also been examined by X-ray 
methods. All this knowledge has, however, 
been obtained in the laboratory, using small 
specimens, and the data furnished by the 
tests have quite naturally been regarded as 
characteristics of the material that could be 
used in confidence in their application wher- 
ever the material might be employed, and in 
particular in the large scale structures for 
the design of which the tests were required. 
It has been found that such confidence may 
not be fully justified and that limiting stress 
ranges leading to fracture may diminish 
substantially as the size is increased, giving 
rise to some doubt regarding the reliability 
of the ordinary small-scale fatigue test and 
investigations are now in progress employ- 
ing machines capable of applying stresses 
in the fatigue range to large specimens in 
an endeavour to study and measure this 
effect. 


INFLUENCE OF SIZE 


The influence of size on some of the 
strength properties of metals is one of the 
most interesting and important subjects still 
awaiting explanation. Its importance is 
manifest, for it bears directly on the funda- 
mental principle underlying all testing pro- 
cedure. The principle of similarity enables 
us to assert that in bodies of similar geo- 





THE ENGINEER 





metrical form, the effect of external loads 
conforming to that principle is to produce 
stresses of the same magnitude at corres- 
ponding points, and, in particular, the same 
value of the maximum stress. For example, 
the stresses set up in a thick-walled vessel 
by an internal pressure of given intensity 
are quite independent of the size so long as 
geometrical similarity, in this case repre- 
sented by a fixed ratio of bore to outside 
diameter, is maintained. Very careful mea- 
surements of the elastic deformation of such 
vessels have provided no evidence whatever 
for questioning this conclusion. Quite apart 
from our ability to calculate the stresses in 
this particular case, we can invoke the 
principle of similarity to assert that in such 
similar tubes, whatever their size, the maxi- 
mum stress is the same for the same internal 
pressure. We might therefore feel justified 
in predicting that the pressure required to 
cause permanent deformation would be the 
same, whatever the size. We find, however, 
that this is not true in the case of mild steel, 
a very appreciable increase being found as 
the size is reduced. The ordinary tensile 
test, carried out with special care on speci- 
mens precisely similar in shape but of dif- 
ferent dimensions, has shown no size effect 
whatever and it is therefore necessary to 
conclude that the conditions promoting 
failure are different when the stress is not 
homogeneous. Since this observation was 
made some years ago further evidence has 
accumulated from other directions to con- 
firm the deduction that the critical stress 
value or function existing when failure occurs 
depends in some way on the stress gradient 
—or to put it in another way—on the amount 
of material exposed to a stress varying little 
from the maximum. In fatigue also, the 
size effect appears to be associated only 
with non-uniform stress distributions such 
as occur in bending and in stress concen- 
rtations due to discontinuities in shape. 

A size effect of a very striking kind, and 
of great importance in its consequences, is 
observed in the fracture of notched bars 
by bending. Some years ago an interesting 
series of experiments on this subject was 
carried out in the laboratory of the late 
Prof. P. B. Haigh at the Royal Naval 
College, Greenwich. Although some refer- 
ence has been made to the results of these 
tests from time to time, they do not seem to 
have provoked the discussion which their 
importance justified, nor does their implica- 
tion seem yet to have been fully realised. I 
make no apology therefore for calling atten- 
tion to them again. Briefly, the experi- 
ments consisted in the slow bending to 
fracture of notched specimens of Izod profile 
and proportions ranging in size from the 
standard specimen to one ten times the 
linear dimensions. The tests were carried 
out with the most scrupulous care to main- 
tain precise geometrical similarity not only 
in. the form of the specimens, but also in the 
airangements for supporting and loading 
them. Special precautions were taken to 
secure uniformity in the forging from which 
the largest specimen was machined, and to 
avoid any suspicion of variability in material 
in the sequence, the smaller specimens were 
all cut from the unbroken and unstrained 
parts of the large one. The only known 
variable was, in fact, size, and it is important 
to notice that the test was a static one, and 
no complications were introduced which 
might result from uncertain factors asso- 
ciated with the dynamics of impact. I 
cannot do better than quote the words of 
Prof. Haigh himself in describing what 
happened. “It was found that the standard 
10-mm sample broke in the ductile manner 
that might be expected in a mild steel of 
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toughened quality, bending through a large 
angle, before it eventually tore apart in the 
characteristic ‘horned’ form of fracture, 
The larger pieces broke in more brittle 
manners, cracking suddenly after bendin 
through angles that were smaller in the 
larger than in the smailer sizes. The largest 
sample bent through only a very small angle 
before it cracked violently in a manner that 
revealed extreme brittleness, that has been 
surpassed in structural steels only when 
still larger pieces have been broken in siibge. 
quent studies. . . . The practical obser. 
vation confirmed by this investigation and 
equally by further tests in other samples 
is of far-reaching importance. Large notched 
bars are necessarily brittle, even at ordinary 
temperatures, no matter how toughly ductile 
the metal may appear when tested in stan. 
dard small sized pieces.” 

There is no record, as far as I am aware, 
that Prof. Haigh ever discussed the physical 
aspect of the problem raised by this experi- 
ment, although no one was more competent 
to do so. The law of similarity would pre- 
dict that the deformation, as measured by 
the angle of bend, would be the same under 
corresponding loads, whether that defor. 
mation was due to elastic or to plastic strain. 
This was fully confirmed by the measure- 
ments of load and deflection up to the point 
when separation in the material began, and 
it is justifiable to infer that at any given 
angle of bend the strains and therefore also 
the stresses at corresponding points would 
be the same. There was strong evidence 
from the diagrams obtained, although it is 
not on record whether it was confirmed by 
visual observation, that “tearing ’’ at the 
bottom of the notch began in all cases at 
approximately the same stage in the defor- 
mation, indicating that this form of separa- 
tion was directly related to the amount of 
plastic strain, and offered no challenge to 
the principle of similarity. It was in the 
behaviour following the initial separation 
that size played so decisive a part. Why, 
when the dimensions are large, should a 
small ductile crack, meaning by that one 
which develops gradually, be suddenly 
followed, on further loading, by a com- 
pletely brittle fracture, whereas in a small 
piece of the same material under precisely 
similar action such brittleness is entirely 
absent ? <A satisfying answer has not yet 
appeared. We know so little about the 
physical nature of the process of fracture 
that this need not surprise us. We should 
not regard it as throwing any doubt on the 
validity of the principle of similarity, as has 
been suggested more than once. It cannot 
be too often emphasised to-day, as it was 
when enunciated by Prof. James Thomson, 
that deductions from the principle can only 
be made with complete confidence when the 
conditions of similarity are satisfied in all 
respects. In this case the requirement that 
all linear dimensions must be in the same 
ratio is clearly not satisfied by the shape 
of the apex of the initial “‘ tear” or crack. 
The question may be one of stability depend- 
ing on the relationship between the elastic 
energy in the neighbourhood of the notch 
and the dimensions of the crack, but while 
the existence of a size effect might be pre- 
dicted on this basis, it would still leave 
unexplained the greater readiness with 
which a ductile tear passes into a brittle 
fracture as the size increases. 


EQ 


Comping Harvesters.—The Ministry of Agri- 
culture says that for this year’s corn harvests, 
2500 new combine harvesters were put into service, 
bringing the total number in use in this country to 
about 9000. In 1939 there were only 150 combine 
harvesters at work on British farms. 
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The International Motor Exhibition 


No. I11—(Continued from page 397, Oct. 7th.) 


HE production of the British motor 
industry is now running at the rate of 
more than 390,000 cars, 210,000 commercial 
vehicles, and over 100,000 agricultural 
tractors annually. In the first six months of 
1949, out of a production of 197,000 


motor-cars, no less than 119,000 were 
exported, mainly to Australia, South 
Africa and Canada. The British motor- 
car industry maintained its lead as 


the nation’s largest exporter with a total 
shipment value for cars, commercial 
vehicles, agricultural tractors and parts and 
accessories amounting to £84,000,000, nearly 
10 per cent of the total exports of the United 
Kingdom. 

In each case the average shipment of cars 
and commercial vehicles exceeded the respec- 
tive targets of £5,500,000 for cars and 
£3,500,000 for commercial vehicles set by 
the Government for attainment at the end 


countries which have followed our example 
of devaluation, by reason of the fact that 
imports from America, for instance, will now 
be very much more expensive. 

On the other hand, there will be a debit 
side on this balance sheet in so far as the 
prices of our cars are bound to be increased 
by at least 5 per cent, following the raising 
of prices of non-ferrous metals by the 
Ministry of Supply after devaluation. How- 
ever, what our manufacturers are more 
afraid of is the effect which general infla- 
tionary tendencies might have on the future 
of our export prices. In spite of Government 
assurances that the devaluation will only 
have a negligible effect on the general cost 
of living, it is still in doubt whether the 
trade unions will make further claims for 
wage increases, thus raising again the general 
price level. 

Reverting to exports again, it is interesting 
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of the year. This highly satisfactory result 
is mainly based on the enormous increase in 
the production of commercial vehicles and 
agricultural tractors, whereas the motor-car 
factories have only slightly increased their 
output as compared with 1938. Many 
factories (largely because of war-time expan- 
sion) are still working only to about 75 per 
cent of capacity. The Government, already 
committed to a programme involving heavy 
steel consumption, is reluctant to provide 
more, in particular sheet steel, for motor-cars. 

As a result costs and prices have been 
higher than they should have been, and, 
with the end of the buyers’ market, our 
manufacturers found some foreign markets 
either completely or partially closed, and 
others partly saturated and exceedingly 
difficult. 

The immediate danger that our industry 
might not be able to maintain exports at 
their recent high level has, it is to be hoped, 
been averted for the time being by the 
devaluation of the pound, and this step should 
at least give us some months’ grace to con- 
solidate our position. That the devaluation 
will have, and is already having, some 
very definite effect on our exports is obvious. 
There are clear indications that our cars are 
finding easier markets in hard currency areas 
which have not devalued, and _ indirect 
benefits are certain to arise from soft currency 
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to consider this year’s show as a cross section 
of contemporary automobile engineering, 
and to discuss, while comparing our own 
cars with those of our foreign competitors, 
where we stand technically and how far 
our British motor-car industry will be able 
not only to maintain, but, if possible, to 
increase its already large share of the export 
trade. 

The output of the British automobile 
industry is dominated by six big firms— 
Austin, Ford, Standard, Vauxhall, the 
Rootes group, and the Nuffield organisation, 
which between them produce 90 per cent 
of the cars made in this country, and with 
their associated companies account for 
twelve of the exhibited models. The remain- 
ing firms, although responsible for only 10 
per cent of the total number of cars produced, 
include such well-known firms as Daimler 
and Rolls-Royce, which, by virtue of 
excellency of design and workmanship, 
enjoy high reputations. 

As mentioned before, such firms have their 
markets and their loyal circle of customers, 
owing entirely to their prestige, and even 
major technical alterations in chassis design 
or body style would hardly affect the number 
of prospective buyers. These customers, 
wanting a car of exceptional reliability, 
responsiveness, silence and longevity, are 
seldom concerned with the technical means 
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by which this high performance is achieved, 
but as a rule accept without questioning the 
recommendation of the makers. Whereas 
no American car of the medium-price class 
would sell without some kind of automatic 
silent gear, Rolls-Royce are employing a 
simple synchromesh gear and Daimler a 
preselective gear in conjunction with a fluid 
fly-wheel to the full satisfaction of their 
customers. 

Cars like the Rolls-Royce, the Bentley 
and the Daimler are, of course, not made by 
mass production, but in batches of probably 
not more than twenty a week. They do not 
play—in volume nor even in value—a 
very important part in our export drive, 
but they do always find a guaranteed ready 
and secure market, and they are invaluable 
for spreading the prestige of the British 
motor-car, thus benefi‘ing the industry as a 
whole. 

The same confidence can be placed in the 
high quality British sports cars to maintain 
at least their present share of the world 
market for this particular type of car. Modern 
high-speed cars like the Jaguar and the 
Frazer-Nash, to mention only two of them, 
will continue to satisfy the demand of the 
discerning motorist in every country where 
import regulations permit them to be sold 
now and in future. 

Turning now to the medium-sized family 
saloon with an engine capacity between 
1-25 and 2-5 litre, i.e., the class which forms 
the main contingent of our export sales, we 
can confidently state to-day that the great 
effort the industry made by introducing so 
many new models at the last year’s show has 
not been in vain. The new cars have stood 
up to the expectations of their manufacturers, 
and the majority have given excellent service 
to customers here and abroad. Small teething 
troubles, which are bound to happen in 
newly designed types, have been successfully 
overcome, and export deliveries have been 
running smoothly. 

A number of experts, when reviewing last 
year’s exhibition, were of the opinion that 
the industry was then going through a sort 
of transitory state, and that many of the 
1948 models would have to be redesigned 
in order to make them still better satisfy 
the demand of our overseas customers. This 
rather pessimistic prophecy, fortunately, 
has not come true, nor is it likely that we 
shall see any major changes of a technical 
character even in cars which, at present, 
are still in the blueprint stage. Motor-car 
design, however, is never static, so that while 
manufacturers are still busy improving 
manufacturing methods for our present 
models, it may still be worth while to look 
ahead and try to discern the probable trend 
which the further development of the motor- 
car may take. 

In our last year’s report we mentioned 
that insufficient time had passed since the 
abolition of the horsepower tax to allow 
the designer to concentrate on the lay-out 
of bigger engines, and that very few had made 
full use of the advantage to be gained by 
adopting a smaller bore/stroke ratio. Very 
little change has occurred in this respect, 
for the engine of less than 1-5 litre capacity 
still dominates the field, and, strangely 
enough, it looks as if some of the new engines 
had been designed with a view to fitting them 
into the pattern of the old 10 h.p. or 12 h.p. 
unit, One is inclined to think that the aver- 
age light family saloon should be a car of 
not much more than 22 cwt weight and fitted 
with an engine of at least 1-5 litre capacity, 
not so much for the purpose of raising the 
maximum output, but for increasing the 
torque in order to satisfy the general demand 
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for better acceleration and improved top 
gear performance. 

In this connection it may be worth while 
mentioning that the sooner the public (and 
the insurance companies) forget the mislead- 
ing terms of the antiquated R.A.C. tax the 
better. The term “8 horsepower car”’ is 
still being associated with something small 
and uncomfortable (although the Ford 
“ Anglia” seats four people without any 
difficulty), and an “18 horsepower car” 
need not be a heavy, sluggish six-seater, but 
—take the Vauxhall “ Velox’ as an example 
—can be a light and extremely flexible’ car. 
Further, it should be remembered that, 
within practical limits, it is not so much the 
engine capacity, but the total weight of the 
car which determines the overall running 
costs. 

About 70 per cent of the cars made in 
1948 were fitted with engines of less than 
1-5 litre and 15 per cent with engines of 
2-5 litre capacity, giving a power/weight 
ratio which is well below American as well 
as Continental standards. One need not go 
as far as the Americans, who consider an 
engine capacity of 
100 cubic centimetres 
per 2 cwt of car 
weight an ideal ratio, 
but we might well aim 
ata ratio of about 75 
cubic centimetres per 
2 ewt, which would 
improve the all-round 


performance of our 
cars considerably. 
Another point in 


which we differ from 
Continental manufact- 
urers lies in a certain 
tendency amongst 
some makers towards 
fitting large four-cyl- 
inder engines into cars 
which, by virtue of 
their size, their appear- 
ance, equipment and, 
last but not least, by 
their price are prim- 
arily designed for the 
more discriminating motorist. Though the 
medium-sized four-cylinder, due to better 
balancing and flexible mountings, is a fairly 
smooth-running engine even at idling speed, it 
seems that the well-known advantages of the 
six-cylinder are sufficiently pronounced to 
make it the first choice for the more expensive 
type of car. 

It is arguable whether there is.a necessity 
yet for introducing some device for facilitat- 
ing gear change; the idea, in itself, sounds 
very attractive, but we have to put up with 
the fact that, owing to the smaller torque 
of our undersized engines, the lower gears 
are more frequently used here than in 
America, where the bottom gear is rarely 
employed. An automatic or semi-automatic 
gear, built after some American pattern 
would probably not prove satisfactory in a 
car with an unfavourable power/weight 
ratio, and it seems doubtful whether such a 
device would benefit our types. At the same 
time, the industry should not neglect new 
ideas in this line of automobile engineering, 
and any new device, providing it is simple, 
efficient, and not too expensive, should find 
a ready market. 

Whether we will follow further American 
constructional tendencies remains to be 
seen. Having quite generally adopted the 
frictionless spring—either coil spring or 
torsion bar—in our front-wheel suspensions, 
there should be no reason why a similar 
system should not be used for the rear axle 
instead of the orthodox semi-elliptic springs. 
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Though mechanically slightly more compli- 
cated than the latter, this principle would 
allow a better. synchronisation of the front 
axle and rear axle oscillations, the damping 
of the springs then being entirely under the 
influence of the shock absorbers. 

Although it looks as if the British motor-car 
industry has very little to learn from foreign 
competitors as far as large and medium-sized 
cars are concerned, there are indications that 
another sphere, as yet untouched by British 
firms, could be exploited to advantage. 
That is the sphere of the small car, a vehicle 
of less than | litre, not in the form of a 
revised model of the old 7h.p. or 8 h.p. car, but 
as an entirely new conception of this type. 

The Germans, before the war, had one 
rather unorthodox but extremely popular 
small car, the front-wheel drive “DKW,” 
with a 700 cubic centimetre water-cooled, 
two-cylinder, two-stroke engine, and very 
seriously considered basing the proposed 
new design of their ‘‘ People’s Car ”’ on the 
“ DKW ” lay-out. They eventually decided 


upon another design, a rear-engined car 
with an_ air-cooled  1-litre, horizontally 
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opposed, four-cylinder engine. {[t must be 
admitted that this model has already proved 
very satisfactory, and is finding ready export 
markets, especially in Switzerland. 

All modern Continental small cars, with 
the sole exception of Fiat—are more or less 
modelled after these two types: they are 
either front-wheel-drive cars or cars fitted 
with rear engines. The reasons are obvious, 
as either system of transmission forms a 
complete self-contained unit which can 
easily be assembled and dismantled ; either 
type permits the employment of independent 
springing for all four wheels, which, in con- 
junction with a very low centre of gravity, 
provides a riding comfort greatly superior 
to anything attainable in other cars of com- 
parable weight. Whether front-wheel drive 
or rear engine will predominate in future is a 
matter of conjecture ; the latter arrangement 
greatly facilitates the task of the body 
designer (streamlining) and places the engine 
where its noise is least disturbing, though 
at the expense of some luggage space lost. 

All the Continental small cars have engines 
of less than 800 cubic centimetres capacity 
(with the exception of the German VW- 
Volkswagen), the smallest being the new 
Citréen front-wheel-drive car with a 375 
cubic centimetre engine. It seems more than 
doubtful whether our own motor industry 
will ever consider making these ultra-small 
cars with engines of less than 500 cubic 
centimetres. Should there really be a demand 
in tnis respect, and in the past the public 
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have been rather reluctant to accept Vehicles 
of rather utilitarian character, their prodye. 
tion would be more suitable for the | notop. 
cycle industry, which might well have stocks 
of suitable components—for instanw., air. 
cooled flat twin engines, clutches, gearboxes 
and even propeller shafts—available t« build 
at least some prototypes in a compa: tively 
short time. F 

It is the small car with an engine of some. 
thing between 700 and 900 cubic centinictres, 
however, which should be of great interest 
to our motor-car industry. Since the aboli. 
tion of the horsepower tax, some makers who 
formerly built very, popular 8 h.p. and 9 hp. 
cars have discontinued manufacturing these 
types, but they may feel inclined to reconsider 
their decision if there is sufficient evidence 
that the demand for a very small horsepower 
car is more than just a passing phase. We 
may well see a revival of the old “ Seven,” 
not as copy of the big car, reduced to scale, 
but as a car of an entirely new conception 
and of vastly improved performance. 

This review would not be complete without 
mentioning one very important factor, 
namely, the great improvements which have 
been made in the field of British motor-car 
design, in general lay-out as well as in detail 
design. Our pre-war cars had a very good 
reputation, probably more because of their 
enormous reliability than because of their 
performance. Their material, the craftsman. 
ship, the finish were considered first-class 
without any reservation ; but there was, in 
the foreign technical Press, a certain amount 
of criticism about our design methods, 
which were described as too orthodox and 
unimaginative. There is no denying that 
some of our late pre-war exhibitions did not 
compare very favourably in this respect 
with Continental motor shows, but we are 
glad to note that this has been completely 
remedied, and to-day many of our exhibits 
are remarkably good in detail design as 
well as in the general lay-out of chassis, body 
and power unit (see illustrations). There 
are still (as there will always be) some lay-outs 
which indicate the hand of the orthodox 
reliable chief draughtsman more than the 
creative brain or the artistic touch of some 
gifted designer, but what we do see is 
generally well conceived and _ reasonably 
executed. And, as we cannot expect to 
note at the motor show any revolutionary 
tendencies, which, as a rule, are rarely a 
sound business proposition, we should be— 
and, indeed, are—quite happy to notice 
the sound and logical trend of evolutionary 
development. 


Co-ORDINATION OF LONDON PLANNING.—The 
report has just been published of a committee 
which was set up, under the chairmanship of Mr. 
Clement Davies, to advise on the best methods of 
giving effect to a regional plan for London. When 
the committee was appointed, there were 145 
separate authorities concerned with planning in and 
near London, and aithough by the Town and Country 
Planning Act, 1947, the number of planning 
authorities was reduced to twelve, the committee 
is of the opinion that the problem of securing 
co-ordinated implementation of the plan still 
remains and sets out in its report those matters 
which call for action on a regional basis. They 
cover planning survey and research, the adjustment 
of target populations, the preservation of the Green 
Belt, road and railway plans and programmes, the 
distribution and balance of industry, the distribution 
of major development projects such as housing, 
airfields, schools, power stations, &c., mineral 
workings and the determination of regiona! pro- 
grammes and priorities. The long-term proposal 
of the committee is the establishment of a regional 
authority possessing powers both of supervision 
and of direction and finance. The report, entitled 
“The Report of the London Planning Administra- 
tion Committee,” may be obtained from H.M. 
Stationery Office, price Is. 6d. 
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Institution of Electrical Engineers 
PRESIDENT’S INAUGURAL ADDRESS 


_ Institution of Electrical Engineers 
held its inaugural meeting for the 1949-50 
gssion in London on Thursday, October 
éth, when the new President, Professor E. B. 
Moullin, M.A., Se.D., presented his address, 
an abstract of which is reproduced herewith. 





Societies which are founded upon and which 
exact professional qualifications are a device 
for compromising rationally between un- 
restricted personal liberty and unrestricted 
compulsion, and thus are an important 
factor in maintaining a state of civilisation. 
Viewed in this light they are seen to have a 
considerable degree of international status. 
Institutions of the same profession in different 
countries bear some resemblances to the 
local branches of a Universal Church, and 
the same is true of universities. The middle 
of the sixteenth century saw the commence- 
ment of a great revulsion against institu- 
tional civilisation and its replacement by 
individualism. Institutional civilisation, 
especially professional, has been steadily 
coming back ever since, until it has reached 
its present seemingly strong position. Now it 
looks as if there was a new revulsion against 
it, but this time the swing is certainly 
not towards individualism, but towards 
‘‘ administratism.” 

Just now Western Europe appears to be 
veering away from the ideals of the professions 
and tending towards centralised administra- 
tion. If the administrators get too jealous 
of the professions, or too overwhelming 
numerically, then external conditions will 
swamp our Institution because the call will 
be for technical specialists to acteas advisers 
to administrative boards. 

An outstanding function of this Institution 
is to supervise the standards of individual 
professional competence and of professional 
practice ; part of this devolves upon what 
may be called our educational policy. For 
the assessment of individual professional 
competence necessarily forces the Institution 
to formulate a broad educational policy, 
even though it is not an educating body. 

Because of our inescapable dependence on 
electrical science, the conditions for admission 
must require a specified course of lecture and 
laboratory instruction, including an examina- 
tion test, at an early stage in the attainment 
of the state specified as professional com- 
petence. Though absolutely essential to us, 
the academic side cannot be more than an 
initiatory part in the attainment of pro- 
fessional competence. Any system of train- 
ing for professional competence must be 
based on the profession itself; in this 
context our meaning is clearer if we say that 
it must be based on the industry. The 
academical instruction can be distributed 
throughout the years of industrial training 
which precede those of responsible employ- 
ment, or the aspiring professional engineer 
can enter the industry complete with the 
academic side of his training. There are a 
great many young men who later become 
first-rate professional engineers, who will 
not tolerate completing the academic side 
first, and there are others who would find 
it inconvenient to do so, for a variety of 
reasons. All of these pursue their academic 
studies in the numerous technical schools 
ani satisfy the courses for the National 
Certificates, which are operated jointly by 
the Institution and the Ministry of Educa- 
tion. The Institution still has to provide 


its own examinations, but does .so only to 
meet the needs of exceptional cases. The 
Council does not believe in external examina- 
tions and would be glad if it could cease to 
be an examining body. 

Those who complete their academic studies 
before entering the industry do so at a 
university by means of an appropriate course 
and degree. One aim of a university is to 
teach men to continue to learn for themselves 
throughout their lives, and it does this by 
teaching broad principles and generalisation 
and by avoiding factual instruction and 
technological details of passing interest. 
The young men learn their electrical science 
in an academic discipline designed primarily 
for a wider purpose. This discipline pro- 
vides a sound foundation for acquiring pro- 
fessional competence, and the young graduate 
usually enters industry in a state well suited 
for learning his professional work, a sub- 
stantial part of which is to find out just what 
craftsmen and others are prepared and willing 
to make and what they are unwilling and, 
in that sense, unable to make. But it is 
clear that the professional training of the 
university graduate is based on the profession, 
in the industry. 

Because the professional training for every- 
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faculties. What is commonly called the 
university atmosphere is the police force 
which keeps things straight. It is wiser to 
let the academic side of the teaching be done 
in this stern and hard school rather than to 
provide it with a softer bed, and wiser to 
let the engineering student rough it among 
students studying in other faculties; it 
helps him to keep a sense of perspective. 
The Council feel that the universities are 
doing the engineering teaching very well in 
the university atmosphere and hope this 
teaching will be maintained at the high 
standard which obtained between the two 
wars. They are very doubtful if it would 
in fact continue for long to be done well in a 
monotechnic college. It may be that mono- 
technic colleges would be welcomed by 
some people in universities because they 
have a very understandable fear that the 
load of engineering teaching may become 
too heavy for the universities to carry, with- 
out detriment. But their fear is based on the 
entirely false notion that the profession and 
the industry need very many more university 
graduates than they have at present. We 
are not short of university graduates in 
this country and have no desire for the supply 
to increase by more than about 10 per cent. 
What we are short of is trained technicians, 
but the provision of them does not fall on 
the university. Universities need not fear 
being overwhelmed by their engineering 
schools provided they insist that these schools 
focus their activities mainly on teaching 


undergraduates and 
attending to their 
welfare. 
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YEARLY ENTRIES TO OXFORD AND CAMBRIDGE 


one is based on the industry, the distinction, 
between those who have started at the 
university and those who have not done so, 
commonly becomes progressively more 
blurred as the years go on ; that is just what 
is to be hoped for, since it shows the essential 
soundness of the system as a whole. 

Even in this country there is a school of 
thought which urges that the full-time 
academic courses should not be left to 
universities alone, but should also be pro- 
vided by new and special monotechnic 
colleges in which only engineering should be 
taught. The Council [of the Institution of 
Electrical Engineers] strongly disapprove 
of this proposal, and I think they would 
vigorously combat the starting of mono- 
technic engineering colleges for teaching 
students at the undergraduate level. I think 
the Council’s main objection to this con- 
temporary proposal is that they feel that such 
special colleges would not succeed in keeping 
their instruction sufficiently wide and basic. 
Human frailty and unwise enthusiasm would 
inevitably allow it to lapse towards tech- 
nology and “instruction for to-morrow ”’ 
rather than education for the future. In a 
university, human frailty is perpetually 
being kicked out of this error by the per- 
sistent and all-seeing criticism of the other 


available in a mono- 
technic college. 

But the — special 
whole-time engineering 
college would be the very thing for training 
technical-specialist advisers for  sitting-in 
at administrative boards. They might be 
persuaded to do a couple of extra years .as 
research students in a university, but it is 
unlikely that they would be persuaded to do 
a full professional training based on industry. 
It all depends on whether you want profes- 
sional electrical engineers to operate the 
learned profession and industry, or whether 
you want technical-specialist advisers to 
boards controlling “‘hardware merchants.” 
The whole future development of the industry 
and the development, even the survival, of the 
profession turns on the choice between tech- 
nical-specialists and professional electrical 
engineers. 

Let us now take a brief glance at uni- 
versities in the past and in the present. 
In this country the period of three centuries 
between 1550 and 1850 is very simple to 
examine. By 1550 the monasteries had been 
abolished, and this act wiped out the higher 
education which had been done in them. 
From that date the Universities of Oxford 
and Cambridge had to provide all the higher 
education for England and Wales, and all 
of it was done on a substantially common 
basis. About 1850 the Victoria University 
was started in Manchester and since then 
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other universities have been founded through- 
out the country. The diagram shows the 
yearly entries to Oxford and Cambridge, 
taken together, between 1550 and 1850 
We are concerned here to note a few salient 
features which I believe are relevant to this 
Address. The first is that the yearly entry 
in the middle of the reign of Charles I was 
not equalled until 1825, and then, that the 
entry fell to a minimum at the accession of 
xeorge III and had not been so small since 
the early years of the reign of Queen Eliza- 
beth. There is a big crevasse between 1635 
and 1670; most of this period was covered 
by the Commonwealth. The graph suggests 
that, but for the Cromwellian disturbance, the 
number of people in the universities between 
1635 and 1670 would have been constant 
and the same as it was between 1820 and 
1855. According to the figures given in 
Whitaker’s Almanack, the population of 
England was about 5-7 million over the first 
period and about 16 million over the second. 
Accordingly, the number of university 
students, per 1000 of the population, was 
about three times as great at the time of the 
Restoration as it was in the year of the 
Great Exhibition. To obtain approximately 
the number in residence in the universities 
the ordinates of the graph must be multiplied 
by three. Accordingly, we find that in 
1640 about one person in 2200 was in residence 
at Oxford or Cambridge.” It is only 4t some 
time during the last twenty years that the 
availability and use of the universities in 
this country has equalled and surpassed 
the use which was made of Oxford and 
Cambridge in the reign of Charles I. It is 
only quite recently that we have returned to, 
and surpassed, the conditions obtaining 
350 years ago. I am sure this is not common 
knowledge and think it is desirable that we 
should all be aware of the wide use of uni- 
versity education in this country which 
obtained during that remarkable century 
which succeeded the Elizabethan era. 
Notwithstanding that the population had 
increased by 15 per cent between 1630 and 
1750, the number of people in the universities 
had fallen two and a half-fold in that period. 
For some reason or other, interest in uni- 
versities diminished enormously and con- 
tinuously from the end of James II to the 
start of George III. It is commonly said 
that the universities were then in a poor 
state; is it to be wondered at? People 
were not interested in them. From 1820 till 
1860 the numbers at Oxford and Cambridge 
remained nearly constant and then suddenly 
started to shoot up at a rate which has 
remained roughly constant ever since, and 
about equal to the average rate in the first 
century after the Reformation. Up till 
about 1850, the attainment of a university 
degree in this country, and in most of Europe, 
required that the student should have resided 
for three years in a communal life, attended 
instruction by authorised teachers and satis- 
fied an examination test. When the newer 
universities were founded in this country 
the communal residence was not required and 
1 This graph is plotted from figures compiled by Dr. 
J. A. Venn, President of Queen’s College, Cambridge 
(‘‘ Oxford and Cambridge Matriculations, 1544-1906,” 
W. Heffer and Sons). Those who may be interested in 


the causes of the fluctuations are urged to consult the 
article by Dr. Venn. 

? To-day about one per 1000 of the population of this 
country is in full-time attendance in some university. 
Dr. Venn says (in 1906) (loc. cit.): ‘“‘ In 1630 one out of 
every 3600 of the male population of England and 
Wales proceeded to either Oxford or Cambridge, but in 
1700 the figures were one in 5600. These figures con- 
tinued to get steadily worse until 1801, when they read 
one in 11,400, but at the present day they stand at one in 
9000. It is interesting to note that on the seventeenth 
century basis we should have welcomed 5000 freshmen 
at Oxford and Cambridge last October.” In 1920 the 


entry was 3300—four times the entry in 1820, 1670 and 
1630. In 1949 it was over 5000. 
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thus most of their alumni had not experienced 
the rough and tumble which had been the 
characteristic feature of student life through- 
out Europe during the previous 1000 years ; 
they no longer lived with their teachers, but 
mostly with their parents. 

With this change of habitat® has come 
about some change in the attitude of the 
teachers to the taught; some trend towards 
the attitude of a step-mother who has other 
and urgent personal duties to perform. The 
development and spread of the ‘liberal or 
neutral’ attitude in the university is set 
out by Sir Walter Moberley in the early 
chapters of his book, ‘“The Crisis in the 
University ”; its readers will see that it is 
relevant to the professional engineer and to 
the working of this Institution, which relies 
on the universities to provide well-taught 
people to receive their professional education 
in industry. 

During the last quarter of a century the 
upkeep of the university and the support of 
its students have become mainly a charge 
on the national Treasury. Although the 
autonomy and freedom of the university 
has been carefully and scrupulously pre- 
served, the change in the source of funds has 
brought with it certain indirect and secondary 
effects, and they may have repercussions on 
our profession. Since about 1920 Treasury- 
financed institutes have gravitated to uni- 
versities and settled under their wing, thereby 
adding to the responsibilities of the uni- 
versities and bringing into them immigrants 
who have no specifically university duties 
and yet expect accommodation in the uni- 
versity family. The universities get pro- 
gressively more overworked by a variety of 
duties and responsibilities other than the 
care of the young and the preservation of 
sound learning. Though some people hold 
that this is all to the good, it is hard to see 
how it can fail to do harm to the real function 
of a university. 


THE UNIVERSITY AND RESEARCH 


At the present time a major activity of the 
university is the training of research students, 
and there are many subjects in which no 
provision for this training exists elsewhere. 
But for the subjects associated with a pro- 
fession such as law and medicine, this facility 
does exist outside the university, and this 
is especially true in the major branches of the 
applied sciences. A reasonably good degree 
in applied science can now be almost certain 





3 [ have used the expression “‘ communal life ’’ rather 
broadly, intending it to include the characteristic life 
in the traditional students’ quarter situated very close 
to the university buildings, and I have intended that 
it should contrast strongly with residence in a neigh- 
bouring township with daily visits to the university. 
The college system of Oxford and Cambridge, which is 
almost peculiar to England, was instituted as a means 
of attending to the personal welfare and discipline of 
the students in a way which the previously existing 
universities did not, and could not, do for students 
living in their own lodgings in these towns. During the 
last century there have been many who have argued that 
it is no part of the business of a university to take paternal 
care of its students and who have not even welcomed tle 
existence of a distinctively students’ quarter in the 
university town. On the other hand, many hostels 
have been opened in the newer universities, and in some 
cases—for example, at Southampton—a significant 
fraction of the students live for a period in a college which 
is a corporate society in the old traditional sense. The 
Council would be very glad to see a marked increase in 
the number of such colleges, in the universities, thus 
reinforcing the system which is distinctive of this country. 

Perhaps it is worth noting that, although no one could 
be a member of the University of Oxford or of Cambridge 
unless he was resident in one of the colleges, yet these 
towns continued to have a further student population 
outside the university. During the seventeenth century 
a significant number of young men used to come to reside 
in these towns and work with a tutor and yet had no 
attachment to the university. Accordingly the graph 
gives an underestimate of the numbers, in this century, 
who were living a student life within the precincts of a 
university. This old-time habit, which seems very 
strange to-day, does, however, bear witness to the deep- 
rootedness in England of the habit and desire of young 
men to leave their homes in order to spend their student 
days living among fellow-students. 
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of producing the funds to support a man jp 
the university for a second period of three 
years immediately after graduation, ang 
there must be some hundreds of young mep 
under training as research students in the 
applied sciences. If they are intended 
primarily for the academic successioi thejp 
numbers would seem to be excessive. If 
they are intended for leaders in the research 
departments of industry it is very question. 
able whether this training is appropriate. The 
university gives the training which is suited 
for research in the university, and | have 
long since come to the conclusion that this 
is not the most suitable training for research 
in industry. The discipline of, and emphasis 
on, continuing every piece of work until 
there is no detail, however seemingly trivial, 
which has not been tested and examined 
until no one could extract any further 
information from it, is cramping and narroy. 
ing for industrial research, whose object is 
to learn to make something sufficiently wel] 
for its purpose; three years of this kind 
of training will make some students unem. 
ployable as research workers in industry, 
This large pool of research students in the 
university ought not to be regarded as a 
reserve or as a stored labour force of 
“research operatives ’’ waiting to be directed 
elsewhere at need, because, as I think, many 
of them are slowly deteriorating for work in 
industry. Some of them will become per. 
manent remittance men ever seeking renewed 
research grants, here, there and overseas, 
until they finally drift into teaching, about 
which they know little and possibly care less, 
[ should like to see this pool distributed 
through industry for their industrial and 
research training. Some of them should 
return later for further research training in 
the university. They would return knowing 
that they really did want to do research as 
much as they originally thought they wanted 
to do it;* they would return, bringing 
their own problems with them, with a much 
better appreciation of the purpose and mean- 
ing of the problems they were setting out 
to solve. The opportunity and freedom for 
research in the research departments of big 
industrial firms is something which has got 
to be lived with continuously to be believed ; 
they have facilities and a balance of outlook 
towards industrial research which cannot be 
provided in the university. 

THE UNIVERSITY AND INDUSTRY 


During the last thirty years the profession 
has striven hard to increase the association 
between the university and industry, and 
that association has increased enormously. 
In our profession it has come about mainly 
by the steady stream of graduates coming 
from the university into industry and there- 
after maintaining their contact with the 
university. The kind of knowledge about 
applied science which is the province of the 
university has been pouring, in a great river, 
into the profession and has permeated it 
through and through. Ewing, John Hop- 
kinson, Perry and others have done their 
good work, and we are reaping a bumper 
harvest from it. I cannot imagine that an 
experienced university teacher can now fancy 
himself as a rare and outstanding authority 
on the subjects he teaches: when he wants 
more knowledge he goes out to seek it from 
his old pupils and from his professional 
colleagues gathered at the meetings of this 

4In his Presidential Address, Sir Noel Ashbridge 
speaks about his experience of the common outlook 
of the engineering student who has just graduated, and 
he says (Journal, Institution of Electrical Engineers, 
1942, 89, Part I, page 32), “‘ nearly all wished to specialise 
on research, apparently imagining that any other func- 
tion in an engineering organisation was more or less 


tedious. Again, those who did not want to engage in 
research work had little idea of what they did want to do.” 
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Institution ; he does not seek it within the 
university itself. 

When I hear people talk wbout the unsatis- 
tory relationship between industry and 
the university® [ have to suppose either 
that they are not talking about our profession 
or else that they are talking of forty years ago. 

Paradoxical as it may sound, I fear that 
gome of the present-day proposals and pro- 
‘ects will loosen the association between 
the university and industry and will tend 
to undo much of what our profession has so 
successfully brought about in the period 
between the two wars. The new tendency 
is to take certain things out of industry and 
transplant them into the university: this 
is quite different from the university flowing 
out into industry. It smacks somewhat of 
grown-up children losing heart and running 
home to the nursery, nervous of life.’ 
University laboratories and institutes are 
obvious places where some of the work for 
Ministries, and the like, can be carried out 
and since they are mainly supported by the 
national purse this may seem appropriate, to 
the superficial glance of some people. 

The notion is growing that the university 
is a place where certain services, including 
special instruction, can be hired on request 
or demand. But all these things tend to 
dilute the teaching work, on which the 
Institution relies, especially when they come 
simultaneously with a great increase in the 
number of students. They may be dis- 
advantageous to what the Institution regards 
as the profession, unless some counteracting 
factor arises.8 

Professions such as law and medicine 
have long had their own system of providing 

their peculiarly professional instruction by 
their own members in active practice. A 
corresponding system has been evolving 
with us, and it has long been evident that 
this Institution would, when the time was 
ripe, shoulder the responsibility of sponsoring 
a wide system of post-graduate instruction 
for our profession. It was a thrilling occasion 
when the Council decided recently to urge 
the setting up of a wide network of post- 
graduate courses to be given by leading 
exponents in the profession, and were pre- 
pared to organise these courses through the 
machinery of the Institution if they are not 
provided through other channels. Here is 
another fruit of the university having flowed 
out into industry and continuing its teaching 
work, extra-murally, through its larger body 
of members expounding their knowledge and 
wisdom ; the university is a very big family 
of life members, and only a tiny nucleus 
dwells in the university itself. 

The method of operating this network of 
post-graduate courses is being developed 
quickly, and I believe the concept of pro- 
viding them is a landmark in the life of this 


° The view I have expressed here finds strong implicit 
support in the remarks made by Sir Arthur Fleming 
on page 3 of his Presidential Address to Section G of 
the British Association in 1949, where he urges university 
lecturers to return to industry for periods of six months 
ora year to bring their knowledge up to date. 

§ For example, see Second Report of the Advisory 
Council on Scientific Policy (1948—49), Cmd. 7755, 
page 6. i 


*It is worth recalling that in Elizabethan times the 
universities were afflicted by crowds of middle-aged 
clergy who had deserted their cures to live in the uni- 
versity. An Act of Parliament sent them back to their 
livings to labour in the parishes of the realm at the work 
which the university had. tried to fit them for. 


* For another expression of a like opinion see “ The 
Foundations of a Free University,” by D. M. Emmet 
(S.C.M. Press), who says: ‘The country, therefore, is 
likely to be looking on money spent on the universities 
a8 an investment for community service and leadership. 
The closer relation to the life of the country thus involved 
may be all to the good, but it means that the universities 
are likely to be subjected to various kinds of pressure, 
and it is fraught with danger unless the universities 
are able to defend their autonomy in the performance of 
what they themselves believe to be their function.” And 
especially also loc. cit., Section 6, pages 19-20. 
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Institution and the dawn of a new era of 
strength in our learned profession, attaining 
to a new stage in its sense of assurance and 
self-confidence. Moreover, I think it will 
have a very important indirect effect. Every 
teacher knows it is more difficult to teach 
pupils how to associate their knowledge with 
their life and daily work than to give them 
the knowledge in the first place. I expect 
that the giving of formal lectures will help 
professional men to weave their own learning 
even more fully into their daily life. It is 
essentially the right solution and no other 
can stand comparison with it. But there are 
few countries where this solution would be 
practicable. We can do it here because we 
have technical schools spread throughout the 
industrial areas, and they provide the 
necessary class rooms and associated sur- 
roundings in which the post-graduate courses 
can be given by special visiting lecturers 
from the profession. The accommodation 
they provide plays a part analogous to that 
provided by the public hospitals for instruc- 
tion by private practitioners in the medical 
profession. Educational facilities have 
always been widely spread in small units 
in this country. First the grammar schools, 
then the workmen’s institutes in the early 
days of the industrial revolution, and then 
the technical schools and technical colleges. 
We have always known how to operate 
decentralised and largely self-governing edu- 
cational centres and have added to the exist- 
ing framework as the needs grew and the 
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population expanded. We have had the 
advantage of educational heritage to build 
on, even though the growth of population 
did much outstrip the growth of educational 
facilities. 

How different has been the task of countries 
which have not only had to cope with as great 
an expansion of population as we have had, 
but have had to extemporise the whole 
educational system at the same time. The 
Americans started to meet their need by 
building one vast Institute of Technology 
on their East Coast and another vast Institute 
on their West Coast; they did not have a 
natural network of small units which they 
could fill in and expand. Neither the educa- 
tional tradition nor the geographical forma- 
tion of this country favoured the construc- 
tion of large and isolated foci of technical 
instruction. 

To-day there are many who urge us to 
copy foreign methods, to import components 
from quite a different structure and to 
thrust these isolated components into our 
own. Education is not standardised through- 
out the world® so that a bit can be taken 
out here and dropped into place there. 
Because a tree grows well and bears good 
fruit in one country it will not necessarily 
grow well in another country, without also 
importing the soil and the climate and the 
gardeners. Grass is often green in our 
neighbour’s newly sown field; is it quite 
certain that his is more green and more 
permanent than ours ? 


Fluid Bearings’ 


By R. R. ORTON, B.Sc.(Eng.), A.M.I.Mech.E. 


HISTORICAL 
URING the second world war a certain 
amount of development of fluid bearings 
was undertaken in Germany and many examples 
of the application of these bearings have been 
brought to light. The earliest type appears 
to be that applied to the vertical axis of gyro 


as obtained in air bearings. Pressures higher 
than 50 lb per square inch were considered 
undesirable and 30 lb per square inch was the 
pressure in mind. The weight supported would 
be about 10 lb, and the bearings were intended 
to be able to sustain a small amount of end 
thrust. After some preliminary investigations 





Fic. 1—SHAFT AND BEARING 


instruments, consisting of two hemispherical 
cup and ball elements, disposed at the top and 
bottom, and between which air was forced as 
the load-supporting medium. Subsequently, 
journal types were developed, these being of 
large diameter, and the cylindrical construc- 
tion of the moving element was suitable for 
housing the gyro itself. Horizontal bearings 
of the full sphere type were also used, air 
again being the lubricating medium. 


INTRODUCTION 


The Admiralty decided to investigate the 
possibility of using a low viscosity oil as the 
lubricating medium in bearings suitable for 
the horizontal axis of a gyro-compass now 
under development, using the same principles 





* From an Admiralty Bulletin. 


BUSHES FOR FLUID BEARINGS 


a piece of apparatus was constructed for this 
experiment. 


DESCRIPTION OF APPARATUS 


The essentials of the bearing are shown in 
Figs. 1 and 3 and the complete test equipment 
in Fig. 2. The shaft is of mild steel, ground on 
the journal portions, and provided with end- 
holes for outflow of the oil. The bushes and 
end-pieces are of brass and are provided with a 
large number of holes, and both of these parts 
are backed with copper foil, which is pricked 





®*In support of this statement Sir Arthur Fleming, 
loc. cit., page 4, says: “It is not, however, always 
realised that the term ‘ graduate’ in the United States 
and in this country may signify quite different levels,” 
and “In the U.S.A. there are practically no part-time 
educational facilities such as are available in this 
country.” 
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to form the oil jets. The shaft and bearing 
housings are held in a steel cage and the whole 
is supported on a fabricated frame. Oil is 
supplied under pressure to the housings from a 





Fic. 2—TEST EQUIPMENT FOR FLUID BEARINGS 


gear pump and is carefully filtered. The nomi- 
nal size of the journals is jin diameter by jin 
long and the oil jets are 0-005in in diameter. 





Fic. 3—FLUID BEARING ASSEMBLED 


Variable load is obtained by a series of lead 
discs. 
EXPERIMENTAL WorK 


It was desired to obtain some estimate of 
the frictional torque under static and slow- 
moving conditions, and the method of deter- 
mining this was to apply a small weight of a 
few milligrammes to the cross arm, seen in 
Fig. 3, after having rendered the system slightly 
pendulous. A series of tests was made to 
determine the optimum combination of jets 
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necessary to support various loads, some 
results being exhibited in the curves of Fig. 4. 
Curve I is for two pairs of jets in the lower 
half of each bearing, curve II for four pairs 
symmetrically disposed, 
and curve III for the 
final combination of 
radial jets used for esti- 
mating the frictional 
torque. 
interesting 


these tests :— 


oil flow to 
at the centre of the 
shaft ends prevented 
operation of the bearing. 

(b) A preponderance 


The following 
points 
emerged as a result of 


(a) Suppression of the 
the exits 
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A Plan for North Staffordshire 


THE latest addition to the regional plannj 
proposals for Great Britain relates to North 
Staffordshire. A plan for the future dovelop, 
ment of that area has been prepared by gi 
Patrick Abercrombie and Mr. Herbert Jackson, 
and was published on Tuesday last. The plan, 
which was commissioned by the Minister of 
Town and Country Planning, suggests that, 
unlike the West Midlands, the region w:il pro. 
bably not attract a great number of newcomer 
in the near future. In an analysis of incustrig| 
conditions, the authors state that the ~egion 
has, in the past, suffered from excessive cop. 
centration of too few industries and from the 
dirt which those industries have generated, 
Although the possibilities of locating some of 
























































of jets in the lower 
is necessary. 

(c) Introduction of end jets produced end 
thrusts which could not be balanced, and end 
jets were finally eliminated. 

(d) The best operating oil pressure appeared 
to be about 1-5 times the lifting pressure. 


half of each bearing 


Test RESULTS 


(a) The frictional torque was calculated 
with the standard load of about 10 Ib and with 
oil pressure varying from 25 Ib to 50 Ib per square 
inch. At all pressures in this range a 25mg 
weight would give a positive rotation of the 
shaft from which a coefficient of friction of 
0-000033 was deduced. Very low creep velo- 
cities could be obtained with 10mg and even 
5mg weight so that the value given is on the 
conservative side. This coefficient is of the 
same order as that obtained from air bearings. 

(b) Oil flow is very low, as may be seen from 
the following table :— 


Oil pressure Gallons /hr. 
25 lb per square inch... 1-58 
30 Ib per square inch 1-96 
40 lb per square inch 2-44 
50 Ib per square inch 3°13 


After use, of course, the oil returns to a 
sump to be used again. 


CONCLUSION 


From the experimental work done it is 
apparent that oil bearings could be constructed 
and applied in the sphere of gyro instruments 
with great reduction of frictional torques as 
compared with the best ball-bearings. The 
difficulties likely to be encountered in prac- 
tice are (a) elimination of residual torques, 
which vary with oil pressure, and (b) the removal 
of the oil which, having passed through the 
bearings, may introduce extraneous torques 
if not carefully conducted away. In this case 
the difficulty could be avoided by complete 
immersion of the unit. 
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Fic. 4—RESULTS OF TORQUE TESTS 


the main industries outside the region have been 
considered, the authors of the plan conclude 
that, owing to the prohibitive costs of moving 
industrial premises, to advocate such a step 
on a large scale “‘ would be preposterous.” 
Recommendations outlined in the plan include 
a new motorway—already described in the 
West Midlands plan—which would run between 
the West Midlands and Lancashire and _ pass 
close to the west of Newcastle-under-Lyme. 
According to the plan, the railways and canals 
in the region are generally considered to be 
adequate, but it is observed that there appears 
to be no suitable site for a large regional airport. 
It is suggested that Crewe Hall should serve 
as a main airport. 





“Cold Rubber” Tests 


“Cotp rubber” is a_ new _ synthetic 
product that may make possible the manu- 
facture of tyres superior to those made of natural 
rubber. The British Columbia Electric Rail- 
way Company, which operates many trolley 
and motor buses, has become interested in 
this product and is at present carrying out 
operational tests to determine how it will 
behave in use. These tests will be considered 
official and final by Canadian rubber companies. 

The company has a small quantity of the 
new material on hand, which is being used 
experimentally on a number of vehicles, which 
have been retreaded. The experimental data 
obtained will be made available to Canadian 
rubber companies and to those outside Canada 
on request. ‘Cold rubber ’’ is a modification 
of “GRS,” the standard synthetic rubber 
developed during the war. It has been on the 
market only a few months and is being produced 
at the Canadian Government plant at Sarnia, 
Ontario, and at the United States Government 
plant at Baton Rouge, Michigan. A_ year’s 
experience will be required to determine whether 
‘“‘eold rubber” is suitable for use on public 
transport vehicles. 
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Indicating Old Steam Engines 


An efficiency steam trial of a kind that was 
all the rage in the latter part of the nineteenth 
century, but is now almost superseded by the 
advent of oil, was carried out on Sep- 
tember 30th, under the egis of the Newcomen 
Society for the Study of the History of Engineer- 
ing and Technology, when the old beam engines 
at Crofton Pumping Station, near Marlborough, 
of the Kennet and Avon Canal were under test, 
by kind permission of the Docks and Inland 
Waterways Executive. The Society has “ taken 
time when time is,”’ for what is to be the future 
of these engines is problematical. Trials of 
such old engines have not taken place, to our 
knowledge, since 1919, when Professor F. W. 
Burstall, during the Watt Centenary Commemo- 
ration, indicated the Watt engine of 1777 at 
Ocker Hill on the Birmingham Canal. 

The history of the engines at Crofton has not 
yet been unravelled. There is no maker’s 
nameplate or date on either. It is known that 
two single-acting condensing beam engines 
were supplied to the canal company by Boul- 
ton Watt and Co., as follows: No. 1, 1808, 
cylinder 36in diameter by 8ft stroke, equal 
beam, pump 26}in diameter, 40ft lift and 
assessed at 28 h.p.; No. 2, 1810, cylinder 
40in diameter by 8ft stroke, pump 30in dia- 
meter, same stroke and lift as No. 1, and stated 
to be of 30 h.p. If these are the engines still 
at work at Crofton, they are the oldest known 
to us in service anywhere, but there is con- 
siderable doubt on this subject. No. 1 engine, 
judging by its design and details of its con- 
struction, is undoubtedly Watt, but at some 
time or other it has evidently been trans- 
formed to work on the Cornish cycle by replace- 
ment of the valves and valve gear with a 
Cornish set; the cylinder and pump bucket 
are still those of 1808, while the stroke has 
been shortened to merely 7}ft. No. 2 engine is 
undoubtedly a Cornish engine and shows every 
evidence in design and construction of having 
been built by Messrs. Harvey and Co., of Hayle, 
Cornwall. Again it has the same diameter 
of cylinder, 42in, as the engine of 1810, but the 
pump is a plunger, 32in diameter. There is a 
tradition that rather more than a century ago, 
i.e., about 1840, Harvey’s carried out extensive 
reconditioning of the engines. It was then 
probably that No. I engine was altered to the 
Cornish cycle and that No. 2 was replaced by 
the present engine. About fifty years ago 
Messrs. W. Rollinson and Sons, of Nottingham, 
overhauled the engines and either rebored 
the cylinder of No. 2 or supplied a new one, 
and a new piston. Since then none of the 
present staff was able to say whether even the 
cylinder covers had been lifted. 

As to the boilers, what happened is presum- 
ably this: the wagon type favoured by Watt, 
5 lb pressure, were originally installed; then 
when these boilers gave out, say, about 1840, 
Cornish boilers were put in and these, in recent 
years, perhaps in 1900, were replaced by the 
present two Lancashire boilers, 7ft 6in diameter 
by 27ft long, working at 20 Ib pressure, made 
at the G.W.R. Swindon Works. 

To come down to known facts, it is certain 
that the engine had never been indicated, as 
fhe necessary connections did not exist. The 
boring of the holes, the reducing rig for the 
Richard’s indicator (kindly lent by the Chief 
Mechanical Engineer of the Metropolitan Water 
Board), independent feed pump, coal measur- 
ing, &c., was the work of Mr. K. W. Willans, 
M.I.Mech.E., member of the Newcomen Society, 
who had got together to carry out the test a 
team headed by Dr. N. G. Calvert, of Liverpool 
University, assisted by apprentices from Allen’s 
of Bedford. The result of the four hours 
test has been worked out and _ calcu- 
lated, and was submitted to a later meeting 
of the Society on October 12th; suffice it to 
say that old hands at the game consider that 
the indicator cards were very good, which is 
a tribute to the way the engines have been 
cared for. 

The members, who had come by coach from 
Bedwyn, the nearest station to Crofton, went 
on to Devizes for lunch, after which they 
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followed the course of the canal* to Bath. 
The remarkable flight of twenty-nine locks 
outside Devizes was visited, but a peep only 
at the Dundas Aqueduct, 1828, was possible, 
since the available time was taken up by a 
visit to Claverton Pumping Station at Limpley 
Stoke. Here an undershot paddle waterwheel, 
25ft wide, in two parts, by 19ft 4in diameter, 
in a leat from the River Avon, at a speed of 
4-6 r.p.m., raises water 53ft into the reach of 
the canal higher up by means of 4 tc 1 gearing, 
actuating two bucket pumps, 19in diameter 
by 44ft stroke ; it was calculated that the water 
horsepower developed was 264. To watch the 
massive wheels in unhurried motion, carried 
one’s mind back to what may be called the 
Smeaton era of mechanical engineering at 
the end of the eighteenth century. The trans- 
mission from the gearing instead of being direct 
is through two beams with parallel motions , 
it does strike one that no mechanism at that 
period was complete without a beam being 
introduced into it somewhere or other by 
hook or crook, such was the influence of the 
engine tradition. 

The party returned to town from Bath well 
satisfied with the day’s result, at the same time 
charmed by delightful September weather. 





Defence Against Aircraft 
Attack on Ships 
(By Our Naval Correspondent) 


THE efficiency of both ship and _ fighter 
defence against aircraft attacks at sea will be 
greatly increased by the much faster targets 
and improved methods of recording results 
now being introduced in training practices. 
Hitherto the normal target for ships’ anti- 
aircraft gunfire has been the sleeve, or drogue, 
target, variations in the course and height of 
the towing aircraft being somewhat restricted 
by safety and other considerations. There 
were also a few wireless-controlled or “‘ Queen 
Bee ”’ aircraft available as targets, but their 
performance was not of a high order and when 
the available supply was allocated for practices 
in turn by our two principal fleets—the Home 
and Mediterranean—they were not _ infre- 
quently all shot down and lost before many 
of the ships had had an opportunity of firing 
at them. 

Recently a new and greatly improved ‘‘ Queen 
Bee ” has been produced in the U.S.A., and is 
now in quantity production for the United 
States Navy. It is powered by a 20in Mar- 
quardt ram-jet engine with no moving parts 
and burning ordinary petrol and it is reported 
to be as fast as the latest jet fighters. Launched 
from an aircraft, it noses up sharply when its 
fuel is exhausted and releases a parachute, 
which allows it to lose height gradually. It 
can thus be recovered after alighting and used 
again. 

In the Royal Navy research has. been directed 
to finding a more accurate method of recording 
results in fighter aircraft practices. At train- 
ing camps a 32ft-winged or glider towed target 
has been used as an alternative to the sleeve 
or drogue, but whatever the type of target 
it had to be landed to ascertain the number 
of hits obtained. And the interpretation of 
results has often led to disputes with the 
fighter pilot or gunner concerned. Moreover, 
the winged target, if not actually destroyed in 
the air, usually crashed on landing because of 
damage sustained and the results of the firing 
were left to anyone’s guess. 

An automatic recording device has now been 
produced which is not only reliable but enables 
the results to be instantaneously obtainable 
while the pilot is actually airborne. This 
should greatly improve the training of air- 
crews, since the pilot or gunner can apply 
corrections to his aim in successive attacks. 

The apparatus—which can be used equally 
well for attacks on ground or sea targets— 





*It is interesting to trace its history, but all we can 
do is to refer the reader to a paper by T. D. Grierson, 
M.I1.C.E., entitled ‘‘ An Old English Water-way,” read 
before the Society of Arts and published in their Journal, 
December 31, 1909, page 185. 
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consists of a microphone, a transmitter and 
recorder, the microphone being of a special 
vibrating type, which detects the vibrations 
produced by a projectile striking the target 
and transforms them into an electric current. 
This current, or impulse, is used to trigger a 
radio transmitter, which again transmits the 
impulse by means of a suitable relay into a 
movement of a pointer on a calibrated dial. 
The transmission of impulses can be achieved 
either by a cable attached to the towing cable 
from the towing aircraft, with the microphone 
only installed in the winged target, or by 
V.H.F, with both the microphone and trans- 
mitter installed in the target. 

In the former method the receiver unit is 
installed in the towing aircraft and the results 
transmitted by R/T to the attacking aircraft. 
The disadvantage of this system is the impos- 
sibility of maintaining the full length of tow, 
since the cable drum in the towing aircraft is 
only large enough to accommodate the towing 
cable. The extra cable needed for transmission 
requires either an increase in the diameter 
of the cable drum or a proportionate reduction 
in the length of tow. 

In the V.H.F. transmission method, no extra 
cable is required and the results are received 
by the attacking aircraft direct on an appro- 
priate channel of his V.H.F. receiver. Unfortu- 
nately, both the microphone and the trans- 
mitter are lost in the event of the destruction 
of the towed target. But this disadvantage 
should seldom arise if, as seems possible, the 
price of the new and more solid “‘ Queen Bee ” 
permits its production on a scale large enough 
to eliminate the need for towed targets of any 
kind, whether sleeve, drogue or winged. 





Education and Training in the 
Steel Industry 


A REPORT on “ Education and Training in the 
Steel Industry ”’ has just been published by the 
British Iron and Steel Federation. It records 
the proceedings at the first industry-wide 
training conference to be held in the steel 
industry on this subject. 

At Ashorne Hill, where the conference was 
held in January of this year, nearly 100 directors, 
managers, training officers and other officials 
of steel companies met to discuss some 
of the practical problems involved in imple- 
menting the recommendations of the compre- 
hensive training scheme prepared by the British 
Iron and Steel Federation’s Recruitment and 
Training Committee. In an industry as 
complex, as widely scattered and as varied as 
the steel industry, the basic principles of good 
training (set out in the “Sample Training 
Scheme ”’ appendix to the report) are some- 
times difficult to apply. The conference there- 
fore maintained throughout a severely practical 
note. 

First were discussed the plans for getting all 
firms in the industry to set up or participate in 
suitable training schemes in the various regions. 
Lectures were then given by practising training 
officers from firms experienced in all aspects of 
works training. The problems of training the 
junior operative, the craft apprentice, the clerk 
and the technical apprentice, were dealt with 
by training officers from Samuel Fox, Ltd., 
Stewarts and Lloyds, Ltd., the United Steel 
Companies, Ltd., and Richard Thomas and 
Baldwin, Ltd. After each lecture there 
followed lively and often critical discussions. 
Finally it was shown how even small firms could 
give effect to the principles contained in the 
sample training scheme. This subject was dealt 
with by Mr. A. Roebuck, of Hadfields, Ltd. 
In all lectures it was stressed that training 
should be as broad as possible—to teach the 
young steel worker, not one, but many skills 
and to give a wider understanding of the rela- 
tionship between his job and the rest of the 
industry and between the industry and the 
community at large. 

In this report, now issued by the British Iron 
and Steel Federation at a price of 2s. 6d., the 
lectures are printed in full and the discussions 
are summarised. 
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AIR WARFARE AND SEA WARFARE 

Since Congress in the United States 
passed the National Security Act, which 
merges the three Armed Forces into a single 
defensive whole, high-ranking U.S. naval 
officers have been very dissatisfied with the 
policy followed by the Defence Department 
set up under the Act. They feel that the 
Navy is being stripped of its offensive power 
and recall the views of Admiral King, 
expressed in a memorandum in 1945 when 
Chief of U.S. Naval Operations, that ‘‘ sea- 
power will not be accorded adequate recogni- 
tion because the organisation contemplated 
would permit reduction of that seapower by 
individuals who are not thoroughly familiar 
with its potentialities, as gias happened in 
France, Germany and other countries.”” In 
the United States there are no Official Secrets 
Acts such as those which make it an indict- 
able offence in this country for personnel in 
the Government services to pass on con- 
fidential information, acquired while serving, 
and for the Press to publish such information. 
It is therefore possible for the U.S. Navy’s 
dissatisfaction to be ventilated in the Press 
as a dispute between the Navy and Air 
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Force about their respective roles in a future 
war—a dispute which has become much more 
intense and bitter since the U.S. Govern- 
ment’s decision in May last to cancel the 
construction of the giant 65,000-ton aircraft 
carrier, ‘‘ United States.” 

In this country it seems to be accepted 
that the Official Secrets Acts are a necessary 
restriction on freedom to express opinion 
and to criticise. As a consequence of the 
existence of those Acts in the years following 
the 1914-18 war, when the question whether 
our Navy was to have its own Air Force was 
under discussion, the public was therefore 
entirely dependent for its knowledge on the 
opinions expressed byretired officers and civil- 
ians in Parliament and the Press. It is indeed 
interesting to speculate whether, if there had 
been no Official Secrets Acts, the country 
would have accepted so calmly the Cabinet’s 
decision in 1924 that the Navy’s Air Arm 
was to be administered and trained and its 
aircraft supplied by the R.A.F., which was 
also to provide 70 per cent of the pilots in 
aircraft carriers. Although reversed before 
the 1939-45 war, when the Navy had full 
control over its own Naval Air Arm, this 
decision, as pointed out by Admiral King 
in his memorandum, withered Britain’s 
naval aviation. In those inter-war years 
the Navy’s training was based on traditional 
lines, with a fleet action as the ultimate 
objective. It was evident to British naval 
officers that R.A.F. pilots, lent for duty 
with the Navy for two years, could not 
possibly assimilate all the knowledge of 
naval tactics required, in addition to carrying 
out their own R.A.F. duties. To-day, with 
no potential aggressor on the horizon possess- 
ing an effective force of large surface ships, 
it is no longer a question of fleet action train- 
ing or of administration and supply, but of 
the part the navies of the Atlantic Pact 
powers are to play in winning a war. Is an 
Air Force justified in placing so much 
reliance on strategic bombing? The U.S. 
Admirals say no. They do not regard an 
atom-bomb blitz as a short cut to victory. 
Nor do they believe the U.S. Air Force is right 
in claiming that the long-range, supercharged, 
piston-engined ‘“‘ B36’ bomber is immune 
from fighter attack at 40,000ft. On the 
contrary, it is held that she can be intercepted 
and destroyed by jet fighters without much 
difficulty. 

Both the British and U.S. Navies regard 
the enemy’s coast as the front line, 
whence fighters can be launched from a 
carrier to provide protection where it is most 
needed—over the target area. The U.S. 
Navy’s dismay and anger at the decision to 
cancel the construction of the ‘* United 
States ”’ is all the more understandable since 
the new carrier was to have been capable of 
operating medium-range bombers such as 
the ‘“‘ B 29 ”’ and jet bombers with a 1700-mile 
radius. of action which, launched from a 
carrier, could have reached any likely target. 
The U.S. Navy’s case has recently been under 
investigation by the House Armed Services 
Committee as a result of the release to the 
Press by Captain Crommelin, U.S.N., not 
only of his own statement that the unification 
policy is jeopardising national security, but 
also of confidential departmental letters 
endorsing his views and written by three 
very senior serving Admirals. Captain 
Crommelin, an experienced naval aviator 
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serving in the Navy Department, has now 
been suspended from duty for his offence 
which, in the U.S.A., can only be dealt with 
by disciplinary action. It cannot be dou)ted, 
however, that from the U.S. Navy’s point 
of view, that offence was committed at a very 
opportune moment. For the investigation in 
Congress follows closely on the announce. 
ment that the Russians have the atom bomb, 
And there are now signs that the hitherto 
very air and atom-bomb-minded Armed 
Services Committee is beginning to attach 
much more importance to conventional 
weapons and even to visualise the possibility 
of the atom bomb being outlawed by inter. 
national agreement. Few would place much 
reliance merely on such an agreement. But 
it is possible that fear—fear of retaliation 
on a much larger and more effective scale— 
might well deter the Russians from actually 
using the atom bomb, just as the threat of 
retaliation deterred the Germans from using 
gas in the 1939-45 war. And, if the atom 
bomb is not to be available, the case put 
forward by the U.S. Navy is certainly 
very much strengthened. 


THE ATOM BOMB AGAIN 


THE firmly worded statements by the 
American, British and Canadian Govern- 
ments announcing that there had recently 
been an atomic energy explosion in the 
U.S.8.R., with the various speculative details 
reported in the Press, have created great 
interest and some amount of concern. That 
this should all have appeared at the very 
time of the renewed atomic energy discussions 
at the meeting of the United Nations may 
be a mere coincidence, or, like so much else 
to-day, an instance of more or less carefully 
timed planning. Whether the explosion 
that took place was an intentional one of an 
actual bomb, such as the 1945 test of the 
first bomb of all in New Mexico, or whether 
it was some kind of industrial catastrophe 
with loss of life among the scientific and 
technical staffs concerned, as one Press 
statement suggests, has yet to be revealed, 
But whichever it was it may be that the 
U.S.8S.R. Government is now within reach 
of the gradual development of this new 
weapon, even if only in primitive form, and 
with an immense amount of work ahead 
before a sufficient number are available to 
provide a warlike potential. A story is told 
which even if totally untrue may have its 
moral. It concerns the degree of secrecy 
forced upon the atomic scientists working 
in America so that men in one establishment 
are not supposed to discuss current problems 
with those in another. Nevertheless, accords 
ing to the story, two of them did do so; 
the one engaged on the calculation of the 
size of the critical fissile mass which is 
just self-explosive chanced to inform the 
other of his results just in time for the 
latter’s factory to refrain from passing that 
critical limit and so blowing itself to pieces ! 

The present position of affairs makes it 
timely to review, once again, the inter- 
national position which, quite apart from 
its political bearing, has a technical aspect 
deserving of much more consideration than 
it usually receives. The political discussions 
at the many meetings of the U.N. Atomic 
Energy Commission were so intensely acri- 
monious that there was little chance of any 
agreed scheme being even approached. 
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Indeed, the initial attitude of the U.S.S8.R. 
was uncompromising to a degree. The exis- 
tence of this unneighbourly attitude may 
have arisen from a form of inferiority com- 
plex, and if the U.S.S.R. considers that her 
position is now one of greater dignity, 
friendly negotiation may in future prove less 
arduous. The U.S.S.R. proposal of 1946 
was for the outlawry of the future produc- 
tio and use of atomic weapons and the 
destruction within three months of all such 
weapons then in existence, or under con- 
struction ; to be followed later by measures 
of supervision and control to ensure the 
observance of the agreement. But the 
U.S.A. Government naturally wanted the 
precautionary measures adopted first, with 
an international Atomic Development Autho- 
rity (A.D.A.) to own or at least to manage, 
the several more “‘ dangerous ”’ of the pro- 
cesses concerned, and having power to 
apply sanctions against any violations. 
The U.S.S.R. objected strongly to this 
proposal and thought it enough if individual 
governments undertook to punish offenders 
within their own territories. Since the 
offenders, if any, were far more likely to be 
the governments themselves than private 
individuals this suggestion seemed imprac- 
tical. A year later, however, the Russian 
Government proved to be in a much more 
accommodating mood, and it agreed that 
the mining of raw materials and every state 
of atomic production should be under strict 
international control, that the A.D.A. should 
have its own inspection staff, that this 
staff should have the right to check existing 
stocks of raw materials, mining facilities 
and all production plants with the right to 
make special investigations of alleged viola- 
tions, together with power of free access 
to all such plants ‘“ to the extent necessary 
for the control of the uses of atomic materials 
and energy’ and the right to call on all 
governments for any information it wanted. 
The important proviso was added that there 
should be no veto on the day-to-day opera- 
tions of the control authority. Although 
these concessions went some way to meet 
the U.S.A. sponsored plan of control, accepted 
by a majority of the U.N. Commission, it 
did not by any means go the whole way. 
The chief cause of the failure to agree was 
less the consequence of lack of accommoda- 
tion on essential technical detail than of the 
belligerent and acrimonious attitude adopted 
by the U.S.S.R. political representatives 
in any form of negotiation with their col- 
leagues. The claim as often urged by the 
Russian spokesmen that since experience 
had shown that ‘ poison gas” could be 
effectively banned, there could be no reason 
why the production and use of weapons 
based on the use of atomic energy should 
not be equally effectively banned, fails to 
take notice that this analogy is far from 
complete, since it is solely the use, and not 
the production, of poison gas that és pro- 
hibited. Indeed, such gas was produced 
during the last war in vast quantities. If 
the hard experience of war showed that it 
was necessary that countries should be 
fully equipped in this respect lest, unfortu- 
nately, reprisals became necessary, it was 
at least as needful in the case of atomic 
weapons ; indeed, rather more so because of 
the exceedingly slow rate at which they are 
produced. 
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It must be frankly recognised on the 
inspection issue that a freely circulating body 
of international representatives with a right 
to look for evidence anywhere of possible 
atomic energy developments, could cut 
right across the U.S.S.R. plan to keep secret, 
because of its fear of war, the location of its 
more important munition plants. Indeed 
such inspection could be a thorough-going 
nuisance in any country. As long ago as 
1946 the Council of the British Atomic 
Scientists’ Association issued a warning 
that the inspection necessary for creating 
and maintaining confidence in the effective- 
ness of any scheme of international control 
must not be of the kind that would “ pry 
into’ manufacturing secrets, but that there 
would be much less risk of this happening 
once A.D.A. was in control of sources and 
“dangerous ”’ production plants, for there 
could then be little risk of the construction 
and operation of illicit production plants 
anywhere. The path of agreement on this 
subject may still be a hard one, but if 
thoughtful technicians from the two sides 
of the “curtain” could, to begin with, 
somehow find a safe procedure acceptable 
to both sides, the remaining task for the 
politicians might become so much simpler 
that it need no longer be looked on as 
hopeless. It might be worth trying. 


———_>_———_ 
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Factory Well-Being. By C. Conway PLUMBE, 
B.Sc. (Lond.), formerly H.M. Superintend- 
ing Inspector of Factories. London: 
Seven Oaks Press, Ltd. Price 12s. 6d. net. 


Mr. Conway PLuMBE, formerly H.M. Super- 
intending Inspector of Factories, has, in this 
book, attempted two tasks: to put the main 
features of present factory legislation into 
readable form, and, what is more difficult, 
to get behind the wording of the Act and to 
convey something of the attitudes and hopes 
which motivated it. In this attempt he has 
largely succeeded. Since, as he recognised 
himself, it would prove impossible to deal 
exhaustively with all factory legislation in a 
small book, he has used the legal provisions 
of the Factories Act as an introduction to 
the lessons he has learnt during his long 
experience as a Factory Inspector. A great 
deal of the material is taken from lectures 
given during safety courses, and the like, 
and in many respects the book reads rather 
more like a collection of lectures than a con- 
tinuous treatise. 

After a short historical survey of the change 
in attitude towards factories and the condi- 
tions which should exist in them, there are 
three chapters giving the chief requirements 
for physical working conditions—cleanliness, 
heating, ventilation and lighting. 

These are followed by two chapters, one 
on “ Beyond the Bare Necessity,’ and the 
other on ‘‘ Atmosphere and Incentive.” In 
the former of these two chapters the author 
deals with colour, noise, music and canteens, 
which he regards as those features of factory 
well-being which can distinguish a factory 
from a well-run cowshed. In the chapter on 
‘“‘ Atmosphere and Incentive,’ Mr. Conway 
Plumbe attempts to move away from the 
Factories Act into the field of social organisa- 
tion, welfare work and social climate. There 
is little that one can quarrel with in the 
statements he makes, but one is left with, in a 
sense, the statement of a sincere intention 
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rather than with much practical idea as to 
how the desirable conditions, about which 
Mr. Conway Plumbe talks, can be achieved. 
For example, he says: “...and it is 
similarly essential for at least some of them 
(the workers) to have adequate channels by 
which new conceptions can be brought into 
the open.... They must not be blankly 
suppressed,” whereas experience suggests 
that one of the difficulties in achieving 
factory well-being as a whole is that many 
well-intentioned attempts have been made 
to introduce adequate channels to avoid 
the suppressing of new conceptions and yet 
even though the channels are created and 
made known they are not adequately used. 
Again, ‘“‘ It suits us well to have the head of a 
department taking orders on the cricket 
field from the junior electrician.’’ There can 
be little doubt that such role reversal might 
be “suitable,” but the recognition and 
examination of those situations within the 
factory itself, in which the head of the 
department should take orders from the 
junior electrician, deserves, perhaps, more 
attention than it is given here. 

In his too-short paragraph on “ Welfare 
that Works,’ Mr. Conway Plumbe has only 
managed to display his own confusion between 
what he calls ‘ pampering the worker ”’ and 
welfare supervision as he would like to see it ; 
he has not succeeded in clarifying the distinc- 
tion even for himself. 

Following these chapters, which may be 
regarded as the first part of the book, although 
it is not so divided, Mr. Conway Plumbe has 
six chapters on the dangers of poison and 
accidents. It is in this second section of the 
book that Mr. Conway Plumbe really comes 
into his own, and it is here, in every line, 
that one can feel the wealth of experience 
that lies behind his writing, and his chapters 
on “ Accidents—Simple Causes ”’ and “ Acci- 
dents at Machinery” are full of valuable 
material. In these few short chapters he 
points to many of the less obvious facts 
about accidents and draws attention away 
from the melodramatic and rather spectacular 
type of accident to the commonplace and 
more usual, while at the same time he recog- 
nises the importance of careful attention to 
those unfortunately dramatic accidents which 
cause so much difficulty at work: ‘ One 
machine accident will disturb and distress 
the unhurt workers in the shop more than a 
dozen falls or strains.” 


It is hardly to be expected that Mr. Conway 
Plumbe’s experience would lead him to 
develop further those aspects of accidents 
and accident rates which would treat them 
as symptoms of the whole social climate of 
which he has written in the earlier chapters, 
and he concludes his book with two chapters, 
one on “ Inspection and Inspectors,” and 
the other on “ A Forecast of the Future.” 


On the whole, this is a very readable book 
and should prove of great value either to 
those just entering industry to take some 
responsibility for safety or the practical 
application of industrial legislation. It should 
prove equally valuable for those who have 
been in industry for so long that they regard 
the legal provisions of the Factories Act as 
being less important than a knowledge of 
how much their own District Inspector will 
get away with. It should not, and cannot, be 
used as a book of reference. 


Two minor points, perhaps, should be 
mentioned, which may have little to do with 
the author. On the one hand, a fairly 
detailed index is given, but no table of 
contents, and on the other, for so short a 
book it is a pity that twelve of the pages had 
to be taken up with advertisements. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 

“THE PLACE OF IMAGINATION IN 

SCIENCE ” 

Sir,—The letter by your correspondent 
“T.W.C.” on page 382 ante, tempts me to 
make a reply. Incidentally, I thoroughly 
enjoyed reading the leading article referred to 
and agreed with it entirely. Possibly this may 
be due to my early engineering training at 
school under the late Mr. T. S. Usherwood (a 
well-known technical teacher forty years ago), 
who was responsible for setting many well- 
known engineers and several scientists on the 
right road. He used to impress on us con- 
tinually the value of imagination to the engineer 
and actually advocated the reading of adventure 
stories to improve the imagination. 

I do not think it is fair to accuse James 
Watt of lack of imagination because he 
believed the accepted theories of the day on 
the nature of heat and combustion; surely, 
his well-known contribution to the steam 
engine in fitting it with a separate condenser 
must have been the result of a good deal of 
imagination, to say nothing of his invention 
of the sun and planet gear to get round the 
patent of the crank which was so unexpectedly 
granted to a competitor. With regard to 
Newton it is very easy for us to criticise his 
theories and mistakes more than 200 years 
afterwards, but had he done nothing more 
than invent the Calculus (again the result of 
imagination) he would have deserved fame. 
I am aware that Newton probably delayed the 
development of the refracting telescope by 
announcing that chromatic abberation could 
not be corrected. Your correspondent rather 
infers that Clerk Maxwell was devoid of imagina- 
tion and that is why he achieved so much. 
If my memory serves me rightly, I seem to 
remember reading somewhere that Clerk 
Maxwell used to teach his students to imagine 
“* little demons ”’ performing certain operations 
in calculating the various currents flowing in 
electrical bridge networks. 

Again, taking the case of Faraday, surely 
his theory propounding the existence of mag- 
netic lines of force was the result of a great 
deal of imagination, and this conception has 
been of untold use in both theoretical and 
practical electrotechnics. How many designers 
of dynamo-electric machinery would like to 
discard the idea of lines of force for “‘ action 
at a distance.”’ The fact that Faraday was 
convinced that there must be a relationship 
between electricity and magnetism was the 
result of great imagination. Had Faraday not 
been using such crude apparatus it is possible 
that he would have made his discoveries on 
electro-magnetic induction five years pre- 
viously, before he broke off his work in this 
direction to devote his researches to electro- 
chemistry. His conviction that somehow or 
other (he unfortunately had previously a key in 
his galvanometer circuit) he had missed dis- 
covering the relationship made him return to 
this work in 1831. As regards the existence of 
the ether, possibly the last word has not been 
said on the matter. Personally, I am not 
ashamed to state that I am one of those who 
has not shaken himself “ entirely free from the 
thraldom of the ether.”” With regard to the 
penultimate paragraph, although I do not 
pretend to be a physicist, I do not follow why 
the existence of the ether or not would affect 
the atom bomb becoming a reality. It is 
difficult to see how the ether theory retarded 
scientific discovery in any way; on the con- 
trary, it proved most useful in dealing with 
electro-magnetic radiation. 

In support of the contention that imagination 
plays a most useful part in science and engineer- 
ing, it is interesting to consider how many of 
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the great inventions and discoveries would 
have been made without it. Does ‘“‘ T.W.C.” 
seriously contend that imagination played no 
small part in any of the following achievements 
of the engineer (taken at random) :—The steam 
engine, the locomotive and railways, tunnel 
boring shield, the trans-Atlantic submarine 
cable, the motor-car, submarine, wireless tele- 
graphy, the aeroplane, television and radar, to 
say nothing of the German long-range missiles. 
Many of Jules Verne’s and H. G. Wells’ ideas 
and suggestions which appeared to be fantastic 
at the time have unfortunately been put into 
practice. 

Although I cannot agree with “ T.W.C.’s 
contentions, his letter will have served a useful 
purpose, if he succeeds in promoting a discussion 
on this very interesting subject. I hope some 
more able writers than myself will express 
their views on this matter. 


” 


J. F. PERRIN 
Carlisle, October 7th. 


Sir,—While devaluation is the order of the 
day it is most lamentable that anything should 
be said or written in disparagement of the 
sovereign importance of imagination. There 
was never a time when the world stood more in 
need of this most precious faculty. 

Your correspondent, “‘T.W.C.,”” appears to 
be confusing what is truly imaginative with 
what is merely imaginary. Imagination has 
been defined as ‘“‘ one of the highest preroga- 
tives of man. By this faculty he unites, inde- 
pendently of the will, former images and ideas, 
and thus creates brilliant and novel results.” 

Without imagination—in the creative sense 
of the word—there would have been no science 
of mechanical engineering. It was the possession 
of imagination which enabled John Barber, 
in the eighteenth century, to find in the gas 
turbine something which he deemed superior 
to the reciprocating steam engine. But for the 
possession of imagination, such men as Hooke, 
Hautefeuille, Euler, Venturi, Huygens, Stirling, 
Carnot and Parsons could never have accom- 
plished what they did. 

There is often scope for confusion as to the 
precise meaning of words, but one need not be 
an etymological purist in order to refrain from 
giving to the word “ imagination’ the 
significance popularly attached to the word 
“‘ imaginary.” 

The concluding words in your article certainly 
appear to express, with complete clarity, the 
distinction between what is ‘“ imaginative ”’ 
and what is *‘ imitative.’’ The seed of imagina- 
tion is thinly sown, but it is devoutly to be 
hoped that in the future, as so often in the 
past, our mechanical engineers will be dis- 
tinguished by the possession of high qualities 
of imagination. There can never be a shortage 
of imitators. A. K. B. 

London, 8.W.7, October 10th. 


Str,—The imagination of light must have 
preceded the fiat ‘“‘ Let there be light.” 

The mental concept of the centrifugal 
governor was, beyond question, imaged in the 
mind of its inventor before he made it or caused 
it to be made. 

The realm of imagination is more pleasant 
and more profitable than stark and grim reality. 

The greatest gift of God to man is the 
occasional ability to conceive and beneficially 
to beget. F. B.N. 

Westminster, S.W., October 4th. 


HISTORIC LOCOMOTIVES 


Srr,—To many it is gratifying to realise that 
several extremely interesting locomotives are 
in a state of preservation for posterity. I refer 
particularly to Stroudley’s “ Gladstone” and 
his ‘ Terrier” tank engine, the Adams 
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“T 3” 4-4-0, No. 563, built for the old London 
and South-Western Railway, the Great Western 
“City of Truro”? and an Ivatt ‘ Atlantic,” 
While admitting that “‘ Forward ” must «! ways 
be the watchword, a large number of eng | ivers 
feel it right and proper that at least some lies 
of the past should be preserved. It is admiti sdly 
difficult for those in authority to decide \ Lich 
particular locomotive classes should qi :ulify 
for this distinction, and for practical re.song 
alone the choice must be very limited inde... 

However, it would seem a permanent reproach 
to this generation if the preservation of one of 
the Great Western Churchward 4-6-0s could 
not be arranged. At the present time bot!) the 
two-cylinder “Saint” class and the ‘jur. 
cylinder ‘‘ Star ”’ class are dwindling in numbers, 
and how long either will survive is not for me to 
forecast. 

It is true that the ‘‘ City” 4-40 enzines 
were provided with tapered boilers and high 
raised Belpaire fireboxes, which represented 
a very definite milestone in locomotive develop. 
ment in this country. An enlarged version of 
this boiler, carrying for that period the high 
working pressure of 225lb per square inch, 
became the Swindon Standard No. 1 boiler 
and was fitted to all the Churchward 4-6-) 
express engines. 

It is, however, in connection with front-end 
design that Churchward’s name will ever be 
associated. I refer to his pioneer work on 
cylinder proportions: long-lap, long-travel 
piston valves with well-designed steam and 
exhaust passages and his jumper blast pipe. 

In a contribution by the late Mr. J. Clayton 
to the discussion on Mr. E. 8. Cox’s paper, 
‘*A Modern Locomotive History ”’ (Journal of 
the Institution of Locomotive Engineers, No. 
191), the following words appear :— 

‘** From what has been said, both in this paper 
and the discussion on it, one cannot overlook 
the great influence exercised over the modern 
steam locomotives of this country by the tradi- 
tion and practices of G. J. Churchward, at 
whose feet sat, always admiringly, those whose 
names appear in the paper and in this note.” 

In March, 1950, a paper is to be presented to 
the same Institution entitled ‘*‘ Churchward’s 
Locomotive Development on the Great Western 
Railway,” by Mr. K. J. Cook, O.B.E., a Member 
of the Council. 

Some fifteen years after G. J. Churchward’s 
death, the then President of the Institution of 
Mechanical Engineers, Captain (E.) William 
Gregson, R.N.R., named one of the latest 
‘** Castle ’ class engines after that great locomo- 
tive engineering genius. This tribute, although 
belated, at least translated into tangible form 
the recognition due to an outstanding engineer. 
Surely this only reinforces the plea to preserve 
one of Churchward’s own engines ? 

JoHN Fox 

Hove, Sussex, September 28th. 
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Obituary 
WILLIAM JAMES KAMES BINNIE 


A Lone and distinguished career in the 
civil engineering profession has been brought 
to an end by the death of Mr. William James 
Eames Binnie. It occurred, as_ briefly 
recorded in our last issue, at Appletree 
Cottage, Tilehurst, on October 4th. Until 
his retirement last year he had been for 
many years the senior partner of Messrs. 
Binnie, Deacon and Gourley, a firm of con- 
sultants which carries on the practice started 
by his father, the late Sir Alexander Binnie 
in 1901. 

William James Eames Binnie was born in 
Londonderry on October 10, 1867, and was 
educated at Rugby and Trinity College, 
Cambridge. After graduating in 1888 with 
First Class Honours in Natural 
Science, he continued his 
studies for a time at Carls- 
ruhe (Baden). Binnie served 
his pupilage as a civil engineer 
under the direction of his 
father, who at that time was 
waterworks engineer at Brad- 
ford, and then for two years 
or so between 1890 and 1892 
added to his experience by 
acting as temporary assistant 
on various civil engineering 
schemes which were in pro- 
gress. Posts which he occupied 
during that period were with 
Mr. William Fox, M.1.C.E., 
who was engaged on a water 
supply undertaking for 
Douglas, Isle of Man, and also 
on work associated with the 
Manchester Ship Canal, and 
with Mr. W. R. Galbraith, who 
was supervising work con- 
nected with the construction 
of the Waterloo and City Rail- 
way. In addition, Mr. Binnie 
spent a few months in the 
drawing-office of James Simp- 
son and Co., Grosvenor Works, 
Pimlico. 

In October, 1892, Binnie was 
appointed an assistant engineer 
with S. Pearson and Son, Ltd., 
& company which was then 
engaged on construction work 
on the Lancashire, Derbyshire 
and East Coast Railway. A 
year later he became an 
assistant engineer on the head 
works of the Elan Valley water 
scheme for Birmingham. Mr. 
Binnie’s next appointment was with the late 
Sir Benjamin Baker, whose staff he joined 
early in 1896. For some time he was employed 
on the preparation of contract drawings 
for the Shepherds Bush—Marble Arch section 
of the Central London Railway, and sub- 
sequently he became resident engineer on 
that particular extension of the Central 
London Tube. Other works proceeding 
under Sir Benjamin Baker’s supervision at 
the time included the construction of the 
Khedival Graving Dock, Alexandria, and in 
1900 Binnie went to Egypt to act as resident 
engineer for that scheme. He remained there 
for two years, by the end of which time work 
on the Khedival Graving Dock was nearing 
completion, and in 1902 he returned to this 
country to join his father, the late Sir 
Alexander Binnie, who, after relinquishing 
his position as chief engineer to the London 
County Council, had started a consulting 
practice in Westminster. 

For forty-six years, therefore, Mr. Binnie 
was actively concerned in the work of the 
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firm which his father had founded. During 
those years, he took a leading part in the 
development and completion of many 
important water supply and other civil engi- 
neering projects, both in this country and 
overseas. Water schemes for Birkenhead, 
Taf Fechan, Belfast, Durham County, Oxford, 
Coventry, Kano (Nigeria), Singapore, Hong 
Kong and Rangoon are among those which 
were brought to fruition under Binnie’s able 
guidance. Descriptions of several of these, 
and other works, which have been published 
at different times in our pages, convey a 
distinct impression of the resourcefulness 
and ability: which Mr. Binnie showed in the 
projects for which he was primarily respons- 
ible. Mr. Binnie was also among those who 
took a leading part in the development of 
hydro-electric power, and throughout the 
first World War he was employed by the 
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Ministry of Munitions, and later by the 
Water Power Resources Committee, in con- 
nection with various hydro-electric schemes 
and reports. When the Lochaber Water 
Power Bill of 1921 was being prepared he 
acted as promoting engineer with the late 
C. S. Meik, M.I.C.E., and in 1929 was 
associated with Sir William Halcrow, 
M.I.C.E., in the promotion of the Grampian 
Water Power Bill. Those two projects were, 
of course, amongst the forerunners in the 
hydro-electric development of the Scottish 
Highlands. 

But there are other aspects of Mr. Binnie’s 
work as a civil engineer that are worthy of 
record. In 1922, for instance, he served as 
adviser to the British representation on the 
Central Rhine Commission, was a member 
of the Ouse Drainage Royal Commission in 
1925, and acted as engineering adviser to 
the Doncaster Area Drainage Royal Com- 
mission of 1926. He was also one of the 
three engineers who formed an international 
Commission on the Heightening of the Aswan 
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dam, an undertaking which, it will be recalled, 
has since been carried out in accordance with 
the recommendations made. In addition, 
Mr. Binnie was chairman of the Floods 
Committee set up by the Institution of Civil 
Engineers. The Committee’s interim report 
was published in 1933. Throughout his 
career as a consultant, Mr. Binnie was also 
frequently called upon for advice by many 
local authorities and Government bodies, 
and was in demand as an expert witness, 
both before Parliamentary committees and 
in the Courts. 

Mr. Binnie was elected to associate mem- 
bership of the Institution of Civil Engineers 
in 1892, and eight years later was transferred 
to full membership. He took a very active 
part in the work of that Institution and in 
1938 had the honour of succeeding to the 
Presidential Chair, a position which his 

father had occupied with dis- 


tinction in 1905. There are 
many who remember with 
particular pleasure W. J. 


Binnie’s Presidential Address 
to the “Civils.” Presidential 
addresses are very often in- 
spired by the work with which 
those who deliver them have 
been intimately concerned, but 
Binnie, although familiar with 
the details of many interesting 
civil engineering developments, 
felt that “it might prove of 
interest to break away from 
tradition and deal with what 
was known by those who lived 
in ancient times regarding 
science and engineering.” The 
result was a peculiarly fascinat- 
ing address. He shared, too, 
in the work of other societies, 
serving in 1917 as President of 
the Institution of Sanitary 
Engineers, and, in 1921, as 
President of the Institution of 
Water Engineers. By this 
latter Institution he was 
awarded the Herbert Lapworth 
Medal for his paper on “ Bell- 
Mouthed Weirs and Tunnel 
Outlets.” Mr. Binnie was 
elected an Honorary Member 
of the New England Water- 
works Association in 1934, and 
of the American Society of 
Civil Engineers in 1939. He 
was also a Fellow of the 
Geological Society and a Past- 
President of the British Section 
of the Société des Ingénieurs 
Civils de France. His services 
to the latter were recognised by the confer- 
ment last year of the Legion of Honour by 
the French Ambassador. Furthermore, from 
its inception in 1930, Mr. Binnie was a mem- 
ber of the British Committee of the 
International Commission on Large Dams, 
and from 1933 to 1946 acted as its chair- 
man. 

Throughout his long professional career 
Mr. Binnie undoubtedly showed that he 
had his own approach to every new problem 
which presented itself, and that he was never 
fearful about making advances on current 
practice if his own investigation of a problem 
indicted that a naval design or a new method 
had advantages. At the same time, he dis- 
played prudence in introducing innovations, 
and with his background of experience always 
tempered enthusiasm with discretion. He 
certainly achieved eminence in his pro- 
fession, but he remained nevertheless a man 
of unassuming modesty and_ kindness 
which won the esteem of a wide circle of 
friends. 
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WILLIAM ARMSTRONG WOODESON 


THE North-East Coast area has lost an 
outstanding industrial leader by the death 
on Friday, September 30th, at his home, 
** Burnside,” 17, Moor Crescent, Gosforth, 
Newcastle-upon-Tyne, of Mr. W. A. Woode- 
son, the chairman and managing director of 
Clarke Chapman and Co., Ltd., of Victoria 
Works, Gateshead. Mr. Woodeson, who was 
born in 1869, died in his sixtieth year of 
service with the company. He was also 
chairman of Clyde Crane and Booth, Ltd., 
a position he had held since the formation 
of that company. 

After completing his general education at 
Esplanade House School at Southsea in 
1885, Mr. Woodeson served an indentured 
apprenticeship with the firm of Grant and 
Co., mechanical engineers, of London and 
Portsmouth, spending time in the works and 
also the offices of the firm. At the age of 
twenty-one he began his employment with 
Clarke Chapman and Co. From 1890 to 
1893 he went through the various depart- 
ments of the firm, and quickly rose from 
chargehand to foreman and later to assistant 
manager. In 1893 he was appointed head 
of a principal department and was put in 
charge of other departments. 

From the beginning Mr. Woodeson dis- 
played a marked gift for invention, and in 
the earliest days of his association with the 
Gateshead firm he designed the slow-speed 
feed pumps with their characteristic dis- 
tributing steam valves, which bear his name. 
It was about 1898 when, as a departmental 
manager, he turned his attention to the design 
of steam-raising plant. The company was 
at that time manufacturing the “ Petersen ” 
horizontal water-tube boiler, and one of these 
boilers having a designed output of 500 h.p. 
with a steam pressure of 200 lb per square 
inch was installed in the steamer “ Bute- 
shire.” Acting as guarantee engineer Mr. 
Woodeson sailed with her to Australia and 
New Zealand. In 1900 he was appointed 
general manager of Clarke Chapman and 
Co., Ltd., and the following year he developed 
for land purposes the Woodeson patented 
water-tube boiler, which had straight tubes, 
all of equal length, expanded into embossed 
tube plates. That boiler has had a wide 
success. Experience gained from it has 
enabled the Gateshead firm to play its part 
in the design and construction of larger 
modern units. In 1910 Mr. Woodeson was 
elected to a seat on the board of the company. 

In the 1914-1918 war he served as Captain 
in the Royal Engineer Volunteer Regiment, 
and on his return to Gateshead he was made 
the managing director of the firm. Ten years 
later, in 1928, Mr. Woodeson was made the 
chairman of the company, a position he con- 
tinued to hold with distinction until his 
death. 

In the years between the two World Wars 
he paid especial attention to the development 
and extension of the company’s range of 
marine auxiliaries, among which steam and 
electrically operated winches and windlasses 
may be mentioned. Ship lighting and 
reflectors, and anti-aircraft work, embracing 
sound locators and searchlight projectors, 
also attracted his attention. 

From the early days of pulverised fuel 
firing, Mr. Woodeson took a keen interest 
in that development and in 1928 and 1929 
hé designed and patented burners for use 
with powdered coal. He took a direct and 
personal interest in his company’s attempt to 
pioneer the use of pulverised fuel at sea, 
and his burners with their associated equip- 
ment were installed in the “‘ Berwindlea,”’ 
which was among the first vessels in the 
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world to be equipped with pulverised fuel 
firing. 

For many years Mr. Woodeson was the 
chairman of the Chesterfield Tube Company, 
Ltd., of Chesterfield, and in that capacity 
he was responsible for improving the design 
of tubes suitable for boiler and superheater 
work. 

Besides his own boiler work he took an 
interest in the early development of the 
“Johnson ”’ high-duty water-tube _ boiler, 
and his firm constructed a large marine 
boiler which underwent Admiralty and other 
tests at the Cowes Works of John Samuel 
White and Co., Ltd. This type of boiler 
was afterwards installed in the Royal Mail 
liners “‘ Aleantara’’ and “ Asturias,” and 
other ships. Mr. Woodeson carried on his 
duties as chairman with unabated energy 
to the end, and in his long and successful 
career he made a great contribution to the 
success of the firm he served so well. He made 
many friends, and his death will be a great 
loss, especially to those who knew him well 
and worked with him. 

Mr. Woodeson was a member of 
Intitution of Civil Engineers and 
Institution of Mechanical Engineers, the 
Institution of Naval Architects and the 
Institute of Marine Engineers. He was also 
a member of the American Society of Naval 
Architects and Marine Engineers. For many 
years he was a valued member of the North- 
East Coast Institution of Engineers and 
Shipbuilders and served that Institution as 
President from 1940 to 1942. He was also 
a Liveryman of the Worshipful Company 
of Shipwrights, and a Freeman of the City of 
London. 
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DR. GEORG SCHLESINGER 


It is with deep regret that we have to 
record the sudden death, on Thursday, 
October 6th, at 70, Castleton Avenue, 
Wembley, Middlesex, of Dr. Ing Georg 
Schlesinger, in his seventy-sixth year. 

Dr. Schlesinger will be remembered for 
many long years ahead both in England and 
in Germany for his work for the machine-tool 
industry. He was born in Berlin in 1874 
and received his education at the Falk 
Real Gymnasium, Berlin. He studied for 
his Dip-Ing degree at the Technical Univer- 
sity of Charlottenburg, and spent two years, 
1891 to 1892 and 1894 to 1895, as an engi- 
neering apprentice. In 1897 he joined the 
firm of Ludwig Loewe Gesfurel and Co., 
of Berlin. Already he was beginning to 
show an interest in his chosen field. For 
he was appointed a junior designer of 
machine tools. Subsequently he became 
assistant works director and later chief 
designer to the firm. In 1903 he presented 
a Thesis on “Fits and Tolerances” and 
gained his Dr. Ing Degree. About that 
time, too, he began to give lectures in the 
university on interchangeable manufactur- 
ing methods. He was appointed Ordinary 
Professor at the Technical University of 
Charlottenburg in 1904. 

In the same year he was appointed to the 
first chair in the University to be founded 
for the study of production engincering 
and machine tools, which also included the 
subjects of lay-out, management and admini- 
stration of factories and engineering works. 
It will be seen that his abilities and his 
single-minded energies in pursuing the sub- 
ject which he was to make very much his 
own for the remainder of his life was early 
recognised. In 1906 Dr. Scheslinger became 
the director of the then newly-formed re- 
search department at Charlottenburg. It 
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had, of course, to do with tools, gauges 
and machine tools. 

During the first World War Schlesinger wag 
appointed general manager under the Goer. 
man War Ministry of the department 
formed for the equipment of disabled soldiers 
with artificial limbs, and the re-education 
and training of those men for productive 
work. This work was not so avsorbing that 
he could not give attention to other matters, 
About 1917, in collaboration with the 
Verein Deutscher Ingenieure and _ otiier 
bodies, he founded the German Standards 
Association and served as Chairman of the 
sub-committee appointed to deal with tools, 
jigs and gauges, and machine tools. Then, 
for nearly twenty years life allowed him to 
pursue smoothly the career he was so well 
fitted to follow and which was of such value 
to the German machine-tool industry. But 
in 1934, soon after Hitler came to power, 
he left Germany, never to return. He found 
an appointment as Associate Professor at 
Brussels University and seems, quite natu- 
rally to have taken charge of the university 
machine-tool laboratory. In 1938 the Insti- 
tution of Production Engineers, recognising 
his outstanding ability, arranged for him to 
come to England, and, as an authority on 
surface finish, alignments and test charts, 
he was given charge of the Institution's 
research programme. He was later appointed 
Director of the Research Department of 
the Institution and established his labora- 
tories and technical staff at Loughborough 
College. He worked at Loughborough 
from 1939 until 1945, when the Production 
Engineering Research Association was 
founded. Thereafter he retained contact 
with the Association as a consultant. 

Dr. Schlesinger was the author of many 
books on the subjects of machine-tool 
design and standardisation, shop manage- 
ment and administration, and various aspects 
of welfare work. They were published both 
in German and in English. Some of his work 
at Loughborough was published in Reports 
and other aspects were fully dealt with in 
his 1938 papers before the Institution of 
Mechanical Engineers on “ Carbide Tools ” 
and ‘Machine Tools and Alignments.” 
In 1939 he presented other papers on 
“Machine Tool Practice ’’ and ‘ Production 
Research and its Application to the Machine 
Shop of a Dockyard.” 

Dr. Schlesinger was a member of the 
Institution of Mechanical Engineers and 
of the American Society of Mechanical 
Engineers. He was an Honorary Member 
of the Institution of Production Engineers 
and a member of the Société Royale des 
Ingénieurs Belge Bruxelles. 

Though Dr. Schlesinger’s ideas often 
aroused criticism and opposition and his 
proposals were sometimes regarded as im- 
practical, there is no doubt wnatever that 
machine-tool design and macnining practice 
in this country, and, indeed, machine 
design in general benefited very greatly from 
nis work, and from the intensely interesting 
discussions his views so often provoked. 
By nis death the engineering industry has 
lost a man who served it well. 


a 


INSTITUTE OF MARINE ENGINEERS.—The next 
examinations for admission to the Institute of 
Marine Engineers will be held as follows :—Students 
(Common Preliminary Examination), April 18 to 
21 and October 3 to 6, 1950; Graduates (Section A 
of Associate Membership Examination), May 15, 17 
and 19, 1950, and Associate Members, May 15 to 22, 
1950. Syllabuses of the examinations, copies of 
previous papers and particulars of exempting quali- 
fications will be supplied on application to the 
Secretary at 85, Minories, London, E.C.3. 
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Liverpool Street—Shenfield Electrification 


No. IlI—(Continued from page 393, Oct. 7th.) 


OVERHEAD LINE EQUIPMENT 
N the main running lines, where allowance 
is made for sparkless current collection at 
speeds up to 80 m.p.h., a compound catenary 
system is used for suspension of the contact 
wire. Suspended from the main catenary, 


FOUR-TRACK OVERLAP STRUCTURE 


which is of 37/0-104 (or 0-321 square inch) 
hard-drawn copper, is an auxiliary catenary 
of 19/0:112 (or 0-191 square inch) hard- 
drawn copper. The contact wire, of 0-3 
square inch cadmium copper, is suspended 
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An interesting aspect of the overhead 
line arrangements is the physical indepen- 
dence which has been attained between 
the equipment of adjacent tracks, with the 
object of localising the effect of mechanical 
faults. For example, on open sections of 
the line instead of the 
contact wires being 
registered through 
steady arms fitted to 
a common cross-span 
wire, each track con- 
ductor system has in- 
dependent side regis- 
tration, as shown in the 
accompanying close- 
up view. It will be 
seen that side registra- 
tion is achieved by 
hinged steady arms, 
which are insulated 
from the structure ; 


in the left-hand track equipment the steady 
arms are attached to the main stanchion, 
in the right-hand equipment the steady arms 
are fitted to a Y-frame on the supporting 
beam, 


In each case the upper hinged arm 
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OVERHEAD EQUIPMENT AT CROSSOVERS NEAR CHADWELL HEATH 


by loop droppers from this auxiliary cate- 
nary, the equivalent copper section per 
tract being 0:75 square inch. At sidings 
similar contact wire is used, but it is directly 
suspended from a simple catenary of 7/0-143 
(or 0-114 square inch) cadmium copper. 


carries an attachment for adjusting the 
side registration of the auxiliary catenary, 
while ‘the lower hinged arm carries the cons 
ductor at one end and a sliding fitting at 
the other end, which can be clamped in 
any position on the upper arm. With this 
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arrangement not only is each track system 
independent of the others, but each conduc- 
tor and its supporting catenary can be 
independently registered. 

“ Diabole ”’ bracket insulators are used for 
the side registration system described above, 
which can be regarded as normal for this 
scheme. In sidings and yards, however, use is 
made of a simpler method of side regis- 
tration, consisting of a span-wire stretched 
between the uprights to carry the contact 
wire steady arms; if insulation is required 
between tracks, light insulators are cut into 
the span-wire. Although “ diabole ’”’ bracket 
insulators are normally used at suspension 
and side registration points, cap-and-pin 
insulators and solid core insulators are used 
in certain sections. Examples of both the 
latter forms are included in the overhead 
construction, shown in photograph repro- 
duced herewith, of cross-overs near Chadwell 
Heath. On the “live ” side all line work and 
fittings are non-ferrous, the hinged steady 
arms being of I-section. 


SUPPORTING STRUCTURES 


The supporting structures are of two 
general kinds, both of which are included in 
the accompanying illustration, showing the 





SIDE REGISTRATION OF AUXILIARY CATENARY AND CONTACT WIRE 


overhead construction at cross-overs near 
Chadwell Heath. For spanning up to four 
tracks the structures are built up of simple, 
broad-flanged beams, a construction which 
simplifies cleaning and painting and reduces 
the possibility of obscuring signals. The 
more usual lattice construction is used for 
beams spanning more than four tracks and 
for anchor and terminal structures. 

On curves the normal 210ft spacing of 
the supporting structures is reduced to 
avoid the use of intermediate pull-offs as 
far as possible. On normal open-line sections 
of the route the conductors are limited to 
lengths of 1 mile and the ends are ter- 
minated on special lattice structures. To 
ensure smooth transfer of the pantograph 
from one conductor length to the next and 
to obviate any “ hard spots ”’ or bad current 
collection at the overlap spans, the contact 
wires at the ends of every tension length are 
arranged to overlap by the full span of 
200ft. Here the two contact wires of suc- 
cessive lengths run parallel and level with 
each other in the centre of this overlap span 
for a distance of 40ft. 

The overlapping conductors are insulated 
from each other to make the overlap posi- 
tions suitable for electrical sectioning of the 
overhead equipments. An overlap span is 
therefore provided near each sub-station and 
track-sectioning cabin. 

One of our illustrations shows the four- 
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track overlap anchor structure carrying 
isolating switches and the feeder cables from 
Brook Street track-sectioning cabin. The 
feeders are tough rubber-covered cables 
(1-0 square inch) laid in wooden trunking and 
connected through the isolating switches to 
the overhead conductor system. It will be 
seen that the isolating switches at the top 
of the structure are operated, through suit- 
able linkage, from ground level Castell 
locks, interlocking gear being incorporated 
to prevent unauthorised operation. Light- 
ning and surge protection is given by capa- 
citors which are mounted on_ horizontal 
channel-section members of the structure 
below the isolating switches, as illustrated. 

The return circuit to the sub-stations is via 
the running rails, which are bonded together 
by a rope-stranded copper bond, gas-welded 
to the rail-heads. Where single-track cir- 
cuits are in operation, the structures are 
bonded to the rails, but on sections where 
double rail track circuits are used it has 
been necessary to interconnect structures by 
an earth wire. 

Prior to erection the surface of the steel 
structures was pre-treated to reduce subse- 
quent maintenance painting costs. The 
structures were delivered to site without the 
normal coat of red-lead paint to allow time 
for the steel to “ weather.”” Then, just 
before erection, the steelwork was flame- 
cleaned by the oxy-acetylene process and 
was freed from removable scale by wire- 
brushing. While the steel was still warm the 
first coat of red-lead paint was applied, with 
the aim of ensuring that no moisture was 
trapped between the steel and the paint. 
Certain items of small steelwork were sup- 
plied galvanised and were subsequently 
painted after etching. 

In the built-up areas between Ilford and 
Liverpool Street most of the foundations 
for the steelwork presented their individual 
difficulties due to space limitations, under- 
ground obstructions, viaducts, bridges, &c. 
Side-bearing foundations were adopted for 
the broad-flanged beam structures. The 
masts were erected with their bases in cored 
holes left in the foundation blocks and, 
after the masts had been correctly levelled, 
the cored holes were filled with concrete. 
The larger fabricated structures, however, 
were fixed to foundation bolts grouted into 
the foundations. 

As the main contractor for the overhead 
equipment, British Insulated Callender’s 
Cable Company, Ltd., was responsible for 
the design and erection of the structures 
and conductor equipment, the installation 
of feeder cables between sub-stations and 
track equipment, the gas-welded rail bonds, 
and the structure earthing equipment. Sub- 
contractors for the fabrication of the lattice 
structures and the broad flange beams were 
Dorman, Long and Co., Ltd., and R. A. 
Skelton and Co., Ltd., respectively. 

All the 33-kV cables interconnecting the 
sub-stations and track sectioning cabins were 
manufactured and installed by Johnson and 
Phillips, Ltd., and this company was also 
responsible for the installation of the pilot 
cables manufactured by Standard Tele- 
phones and Cables, Ltd. 





Engine Starting Tender for 
the “* Brabazon I”’ 


TuHROvuGHOUT the initial flight trials of the 
‘‘Brabazon I,” the aircraft’s eight Bristol 
“ Centaurus” engines have been started by 
the specially built tender illustrated herewith. 

The unit was hurriedly designed and built by 
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the Bristol Aeroplane Company, Car Divi- 
sion, when an existing starter set proved to be 
inadequate eight days before taxying trials 
began. Working against time, the new unit 
was ready in a week. 

The tender is a standard “ Bedford ” truck, 
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A Dust Exhauster and 
Collector Unit 


WE illustrate below a self-contained exhauster 
and dust-collecting unit which has been intro. 
duced by Keith Blackman, Ltd., Mill Moad 





ENGINE STARTING TENDER 


with the starter unit mounted on the platform. 
The starter is a self-contained petrol engine- 
driven 35-kVA alternator set, supplying 400 c/s 
current at 200V, three-phase. The petrol engine 
is a 2-litre, six-cylinder, ‘“‘ Bristol ’’ engine, 
as fitted to ‘ Bristol’ cars, developing 75 to 
80 b.h.p. at 4000 r.p.m. Engine speed is con- 
trolled at 4000 r.p.m. by an “ Iso-speedic ”’ 
governor, which is driven by a vee-belt from 
the crankshaft. This governor is sufficiently 
sensitive to hold engine revolutions constant to 
within a few per cent even on sudden applica- 
tion of the load from the “running light ” 
condition. The engine is coupled by a large 
flexible fabric disc directly to the alternator. 
Coupled in tandem is a 30-V, 100-A generator 
for excitation of the alternator. All 
three units are rigidly mounted on a sub- 
stantial base. 

Cooling of the engine is by water circulation 
through a standard “ Bristol’ 2-litre car 
radiator, which supports a ten-bar gilled-tube 
cooler for lubricating oil. The standard electric 
equipment normally fitted to the engine is used 
for starting the set. 

At the rear is an instrument panel fitted with 
a tachometer, oil pressure gauge, and combined 
oil and water temperature gauges, and carry- 
ing the engine cold starting choke control. 
An ignition switch and starter button are also 
fitted on the panel, giving complete control of 
the unit from this position. 

In operation, the engine is started and, after 
a few minutes to warm up, the throttle is set 
to give 4000 to 4200 r.p.m., after which the 
governor is left in control. Starting of one 
“Centaurus”? engine in the ‘“ Brabazon” 
requires about 12kW, at a power factor of 0-8, 
equivalent to 15kVA. There is therefore ample 
reserve of power in the starter unit described. 
With the governor in control loss of engine 
speed when the load is suddenly applied is 
slight and the attendant change of voltage and 
frequency inconsiderable, so no tap-changing 
occurs as a consequence. We understand that 
all eight of the ‘‘ Brabazon’s ”’ engines have been 
started rapidly, one after the other, by this 
unit, shut down and all restarted immediately 
afterwards without tap-changing taking place 
and with no attention to the starting set after 
initially running up to the correct speed. 


Road, London, N.17, for application to grinding 
and polishing machines. When installing this 
unit all that is necessary is to connect the electric 
mains to a terminal box and couple the air pi; e 





Dust EXHAUSTER AND COLLECTOR 


from the machine. A panel incorporating the 
terminal box and push-button starter can be 
fitted on either of the two sides of the unit or 
on one end remote from the pipe connections. 

A fan and its driving motor are housed in 
the upper section of the casing, which is provided 
with louvred vent panels on two sides to ensure 
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adequate air circulation around the motor. 
The fan impeller induces air through the unit 
and the entrained dust from the machines to 
which it is connected is extracted before reaching 
the fan inlet. The fan discharges the air through 
an outlet on top of the unit. This outlet is 
provided with a wire guard and a flange to 
facilitate the provision of a duct connection 
should it be considered desirable or necessary 
to discharge the air outside the shop. Incor- 
porated in this fan outlet is a sound-absorbing 
haftie. 

Dust-laden air, which is induced into the 
unit through inlets at each side or one inlet at 
one end, enters a primary settling chamber 
where most of the heavier particles of dust are 
separated out. The remainder of the airborne 
dust then passes through a number of cloth 
bags which arrest the dust and allow the clean 
air to pass through the fan above. When the 
fan is stopped and air flow ceases most of the 
dust falls into the tray below the settling and 
filter bag chambers. Periodic removal of dust 
clinging to the bags is, of course, necessary, 
and provision has been made for access to the 
bag chamber through an airtight access door, 
which may be quickly and easily detached to 
expose the clean side of the bags, which can be 
thoroughly cleaned by hand shaking. 

Dust during normal operation and after bag 
cleaning is deposited in a dust tray, access for 
removal of which is obtained by detaching a 
door in the bottom section of the unit. The 
arrangement of air passages through the unit 
is such that dust particles passing first through 
the settling chamber are swept through the 
tray before entering the cloth filter chamber. 
In certain applications it is possible that dust 
particles may reach the unit red hot and to 
obviate fire risk the tray provided is of water- 
tight construction so that it may be partly 
water-filled if desired. 





A 25-kW Radio Frequency 
Induction Furnace 


WE have received some particulars of a 
range of radio-frequency induction furnaces, 
manufactured by the Metropolitan-Vickers 
Electrical Company, Ltd., Trafford Park, 
Manchester, 17. In addition to the 25-kW 
equipment, which is illustrated herewith and 
is capable of melting 20lb of ferrous metal 
in 20 to 30 minutes, the range comprises two 
smaller equipments having maximum r.f. out- 
puts of 5kW and 10kW, respectively, and melt- 
ing capacities of 5 Ib and 10 lb, respectively, of 
ferrous metal. With the standard equipment, 
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as illustrated, melting takes place in air, but 
modified equipment can be supplied to suit 
special atmospheres or vacuum melting. 

Essentially the apparatus consists of an 
oscillator cubicle to generate the necessary 
h.f. power; a tuned-circuit cubicle, to apply 
this h.f. power efficiently to the melt; the 
melting furnace proper and a main isolating 
switch. For regulat- 
ing the furnace load a 
remote controlled ‘ on- 
load ” voltage regulator 
is included in the case 
of the 10 lb and 20 Ib 
equipments only. 

The oscillator cub- 
icle, which appears on 
the left of one of the 
photographs reproduced 
on this page, comprises 
an oscillator and rec- 
tifier combined in a 
sheet steel cubicle fitted 
with electrically inter- 
locked side-epening 
doors. A nominal oper- 
ating frequency of 600 
ke/s is specified. In 
addition tothe oscillator 
components the cubicle 
houses the mains and 
filament transformers, 
the cooling air fan, 
the main and auxiliary 
contactors and ancillary 
items. A_ radio-fre- 
quency filter in the 
main supply prevents 
radio frequencies being 
fed back into the mains 
and a stabiliser main- 
tains constant voltage 
on the filaments of the 
valves. Overload relays 
protect the equipment 
from damage caused 
by mal-operation or 
failure of circuit com- 
ponents. 

All controls and 
meters required for the 
routine operation of 
the equipment are con- 
veniently mounted on the front panel of the 
cubicle. Radio-frequency power is carried 
from the oscillator cubicle to the tuned-circuit 
cubicle by screened coaxial cables. 

The tuned-circuit cubicle and the furnace 
are included in both of the accompanying illus- 
trations. The tuned circuit comprises the 





RADIO FREQUENCY OSCILLATOR SUPPLYING INDUCTION FURNACE 
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main timing condenser, grid feed-back coil, 
radio-frequency selector switches, chokes and 
the necessary auxiliary components, all of which 
are housed in a sheet steel cubicle fitted with 
electrically interlocked side doors. 

Bus-bars project through the front of the 
cubicle to carry the radio-frequency output 
from the tuned circuit to the furnace, and the 


FURNACE WITH MELTING POT IN POURING POSITION 


current produced in the furnace coil is indicated 
by an ammeter at the top of the front panel. 
An alternative work position for heat treat- 
ment operations can be provided at the back 
of the cubicle if required. 

The furnace itself is arranged for hand tilt- 
ing and consists essentially of a water-cooled 
heating coil mounted in a box made of insulat- 
ing material and supported on trunnions, as 
illustrated. It will be seen that, in the pouring 
position the trunnion axis coincides as nearly 
as possible with the lip, to give easy control 
of pouring. The charge is contained in a 
renewable refractory crucible which is sur- 
rounded by the coil. One of our illustrations 
shows one blade of the isolating switch which 
completes the circuit between the bus-bars 
and the coil, when the furnace is in the working 
position, and breaks the circuit in the pouring 
position. The same illustration also shows the 
hose connection for the cooling water supply. 

In the 10 lb and 20 lb furnace equipments 
load control is achieved by an “ on-load ” 
voltage regulator, oil-immersed in a_ sheet 
steel tank and driven by a remote-controlled 
motor operating in conjunction with limit 
switches. Remote control of the regulator is 
exercised from the front panel of the oscillator 
cubicle and there is provision for varying the 
radio-frequency output from full power down 
to quarter power. No regulator is provided with 
the 5 lb equipment ; regulation is by tappings 
on the input to the high-tension transformer. 

The equipments described are designed for 
indoor service. Since the valves are air-cooled, 
the apparatus should be installed in a position 
allowing free air circulation through the oscil- 
lator cubicle. Cooling water is required for 
the furnace coils, the approximate require- 
ments being 2 gallons per minute for the 20 Ib 
equipment and 1 gallon per minute for each 
of the smaller equipments. 
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The Design and Operation of 
the Parsons Experimental Gas 
Turbine* 


No. I 


By A. T. BOWDEN, Ph.D., B.Sc.(Eng.), M.I.Mech.E.t, 
and J. L. JEFFERSON, B.A., A,M,I.Mech.E.} 


INTRODUCTION 


WHEN it is considered what comparatively 
little attention was being given in this country 
in 1937 to exploring gas turbine possibilities 
in the power field, the courage and foresight 
which prompted a number of engineers to 
consideration to the 
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Fic. 1.—Number 1 Compressor. Brake Efficiency and 
Pressure Ratio against Quantity ‘ 


can be better appreciated. In that year 
C. A. Parsons and Co., Ltd., in close association 
with the Parsons Marine Steam Turbine 
Company, began the discussions and initiated 
the experimental work which culminated in 
the production in 1945 of the first industrial- 
type gas turbine to be built in this country. 

It seems particularly fitting that it should 
have been conceived and produced in the 
home of the steam turbine by men who were 
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work on the unit were given in October, 1943, 
and production proceeded as quickly as war 
conditions allowed. The plant was first started 
up in December, 1945, and up to the end of 
May, 1948, had been in operation for a total 
running period of 1362 hours.§ 


EXPERIMENTS LEADING UP TO THE DESIGN 


It had long been appreciated that apart 
from the development of heat-resisting materials 
suited to the high temperatures essential to 
gas turbine performance, it was necessary to 
develop a compressor with a high efficiency 
in order to obtain the maximum useful power 
output. 

Messrs. C. A. Parsons has had long experience 
of building centrifugal compressors as well 
as their early experience with the first axial- 
flow blower, and it was this early experience 
which, coupled with his interest in aerodynamics 
led the late Dr. R. Dowson to re-examine the 
design of the axial-flow type of machine with 
@ view to its ultimate development as a high- 
capacity, high-efficiency compressor suitable 
for incorporation in a gas turbine of the con- 
stant pressure type. 

Turbine-blade profiles known to give high- 
stage efficiencies had already been developed, 
and, provided that an efficient compressor 
could be designed, an important step would 
have been taken towards laying the foundations 
for a successful gas turbine. 

Hence the first problem to have attention 
was that of the compressor, 

After experience had been gained with 
various single-stage, axial-flow fans, it was 
decided in 1935 to put in hand an eight-stage, 
axial-flow compressor. 

The compressor was designed to pass 1200 
cubic feet of free air per minute with a com- 
pression ratio of about 1-225 when running at 
8000 r.p.m. 

The arrangement of the blading followed the 
early Parsons’ design in having small-camber 
blading set at a high stagger in the rotor and a 
very low stagger in the stator. The blades 


were, however, of aerofoil shape instead of 
plano-convex 


the older shape, and were 
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Fic. 2—Modified Design of Number 2 Compressor 


close friends and associates of Sir Charles 
Parsons. 

After considerable preliminary discussions 
and investigations as to the size and type of 
unit to be made, it was finally agreed on 
September 27, 1943, following upon a joint 
meeting of the two firms, that the plant should 
be of the regenerative open-cycle type, develop- 
ing a nominal useful output of about 500 b.h.p. 
This size was chosen as representing the 
smallest that could be designed to give reason- 
able turbine and compressor efficiences. In- 
structions to proceed with the development 





*Institution of Mechanical Engineers. Abstracts. 

} Chief Research Engineer, C. A. Parsons and Co., Ltd. 

tChief Mechanical Research Engineer, C. A. Parsons 
and Co., Ltd. 


shrouded and provided with fine axial clearance 
instead of the radial clearance of the early 
design. The blades were of uniform height, 
Zin, on @ mean diameter of 8{in. 

The curves of brake efficiency and pressure 
ratio are shown in Fig. 1. It will be seen 
that while the capacity was approximately 
correct, the maximum efficiency was only 
about 70 per cent and was too low for successful 
incorporation in a gas turbine. Some very 
useful data and experience were obtained, 
however. Testing had not been long in pro- 
gress before it was found essential to filter 
the air entering the compressor, if comparable 
tests were to be obtained. The performance 


§A general illustrated description of the plant was 
published in THE ENGINEER, July 19, 1948. 
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of the compressor was found to be influenced 
by the restricted area for flow at the exhaust 
end and possibly by the exposed end of the 
rotating spindle at the inlet end. These con. 
siderations led to the firm conviction that if 
another small-scale compressor was to be 
successful it must be constructed with the 
best possible inlet and discharge conditions. 

Study of the design of compressor blading 
continued. Earlier the work of Harris and 
Fairthorne had been examined and it wag 
decided in 1937 to build another comprossor 
of the same speed, number of rows, and mean 
diameter as the earlier compressor but with 
low-stagger, free-vortex, radial-clearance })lad. 
ing. Dr. Dowson had the benefit of the friendly 
co-operation of the staff of the engine depart. 
ment of the Royal Aircraft Establishment, 
Farnborough, and in particular, the guidance 
of Mr. H. Constant in the choice of this type 
of blading. The designed pressure ratio was 
1-34 at 2630 cubic feet per minute (200 lb per 
min.). 

The blading was of rolled Duralumin. The 
root of the blade was ‘‘ upset,”’ and the blades 
were held between cast-aluminium sections, 
The rotor was of constant diameter and the 
stator bore was slightly coned to preserve con- 
stant axial velocity. The initial blade height 
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Fic. 3—Number 2 Compressor. Brake Efficiency and 
Pressure Ratio against Quantity 


was jin, as in the previous compressor. Both 
rotor and stator blades were twisted and were 
of the best possible finish. The spindle ran 
in ball bearings and the radial clearance of the 
blades was approximately 0-006in. 

A very smooth entry was provided, but the 
original discharge casing was not entirely 
satisfactory and was later replaced by the 
casing shown in Fig. 2. 

The curves of overall brake efficiency and 
pressure ratio are shown in Fig, 3. It will be 
seen that this later design attained a much more 
satisfactory efficiency than the first com- 
pressor. 

An overall efficiency of about 80 per cent was 
obtained on the brake, and this, when corrected 
for the loss in the diffuser and reheat, indicated 
a stage efficiency of about 85 per cent. This 
was considered at the time to be a satisfactory 
figure, having regard to the moderate blade 
heights and the fairly low value of the mean 
nominal Reynolds number of 110,000, based 
on the chord of the blading and the relative 
inlet velocity. 

A good deal of useful information was ob- 
tained from this compressor and its modifica- 
tions. The outlet casing originally fitted 
provided only a poor degree of recovery of the 
energy leaving the last row of stator blades, 
with a very disturbed flow in the outlet branch 
in consequence, The casing was redesigned to 
embody an efficient diffuser exhausting into a 
circular casing of ample dimensions. Three 
values of the angle of the diffuser were tested, 
namely, 6, 9, and 12 deg., and it was found 
that the 9 and 12 deg. diffusers gave the better 
results, there being little to choose between 
them. 

The effect of increasing the blade tip clearance 
was investigated by successively machining 
the blades, and Fig. 4 shows the results obtained 
referred to a constant value of the volume 
inhaled. -The efficiency and pressure ratio 
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appear to fall off linearly with increase in 
clearance but the head expressed as fVdp 
decreases at a faster rate. These results indi- 





cate the importance of maintaining fine 
clearances. 
Heat-exchanger Experiments.—In September, 


1942, tests were commenced on an experimental 
air heater intended for subsequent heat-exchan- 
r experiments. This heater, although some- 
what large, was similar in construction to the 
usual gas turbine combustion chamber, being 
cylindrical in shape and having an inner con- 
centric flame tube which, however, was fire- 
prick lined and differed in this respect from the 
present design of combustion chamber. 

The burner equipment was supplied by the 
Wallsend Slipway and Engineering Company 
and was of their low-pressure, air-injection 
type. A certain amount of discarded varnish 
solvent (white spirit) was available from the 
transformer department and it was decided 
to try this as fuel. It was analysed by the 
chemical department, who also measured its 
calorific value; the net calorific value was 
about 19,350 B.Th.U. per Ib. 

No difficulty was experienced in burning, 
and several tests on the heater were made. 
The main air supply was obtained from a low- 
pressure centrifugal fan, but the atomising air 
to the burner came from the compressed-air 
mains. The outside of the heater was heavily 
lagged. 

A heating efficiency of 99 per cent was 
reached, which indicated good combustion, 
and satisfactory transmission of the heat to the 
air. About 6500 Ib of air per hour could be 
raised in temperature some 673 deg. Fah. 
for a fuel consumption of 56-2 Ib per hour. 

When a satisfactory stage in these tests had 
been reached, a suitable experimental heat 
exchanger was designed for the output of the 
heater. This was completed about the middle 
of 1944 and the erection of the plant ready for 
testing was finished in September of that year. 
Fig. 5 shows a cross-section of the heat ex- 
changer. 

Two separate circuits were used, one for the 
“gas”? and the other for air. The gas circuit 
was fed from the previously mentioned air 
heater, the combustion air and main air being 
supplied as before by a low-pressure blower and 
the atomising air to the burner taken from the 
compressed air mains. 

The air circuit was closed and under pressure, 
and the air was circulated by a sealed centri- 
fugal fan, the casing of which was specially 
reinforced to withstand internal pressure. A 
cooler was included in the air circuit on the 
discharge side of the heat exchanger to allow 
the inlet temperature to the exchanger to be 
controlled. The air circuit pressure was reached 
by charging the system from the compressed- 
air mains, after which it was only necessary 
to supply make-up air from the same source. 
A relief valve was fitted to keep the pressure 
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very little heat was being lost and proved the 
lagging to be efficient. 

The heat transfer ratio= 

heat given up by the gas 
~ heat received by the air ° 


The thermal ratio varied between 65 and 70 
per cent, which was fairly good, but it was 
expected that 80 per cent would be possible. 

The thermal ratio=(t,—ts)/(t,—ts) 
where t,;=inlet temperature (gas side), t,= 
outlet temperature (air side), and ts=inlet 
temperature (air side). 

The value of the heat transfer coefficient 
K (B.Th.U. per square foot per deg. Fah. 
per hour based on arithmetic mean tempera- 
ture difference) was disappointing ; a value of 
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Fic. 4—Number 2 Compressor. Clearance Loss 


just under 4 was the best that could be obtained, 
whereas 8 was expected. At air and gas flows 
of about 3000 lb per hour similar results were 
obtained with the value of K roughly halved. 
Variations in velocity through the exchanger, 
and gas and air temperatures, had little effect 
on the efficiency, but the value of ‘K was natu- 
rally expected to fall with a lower mass flow. 
Inspection of the regenerator after these 
tests revealed nothing unusual. There was 
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appreciable rise in K, and there was a slight 
increase in pressure drop over the air side. 

The space between the sealing plates and the 
outer casing was then filled with fire clay to 
prevent any possible air leakage. This pro- 
duced some improvement in the heat transfer, 
the value of K being just under 5. The improve- 
ment, however, was obtained at the expense of a 
higher pressure drop, about 22in of water as 
compared with a previous value of about half 
this figure. It did indicate, however, the 
importance of confining the air flow to the 
tube space. 

It had been suggested that the sagging 
plates supporting the tubes might be causing 
stagnant pockets of air, so it was decided to 
move these plates to the ends of the tubes to 
allow for a parallel air flow. This did not prove 
easy, and it was only possible to move the 
outer sagging plates against the tube plates, 
the inner sagging plates being brought together 
in the middle of the tube nest. 

This alteration did not improve the value of 
K, but it did have a big effect on the pressure 
drop. At an air mass flow of about 6000 Ib 
per hour the pressure drop was reduced from 
22in to 9in of water. 

The regenerative efficiency remained prac- 
tically constant at about 71 per cent through- 
out the later experiments. 

These tests provided useful information 
for the design of the heat exchanger for the 
gas turbine plant, and in this design it was 
decided to fit spacing washers on the tubes, 
staggered to reduce the air resistance, in place 
of the usual sagging plates. With this arrange- 
ment and a more careful disposition of the 
tubes to avoid vacant spaces, a higher value 
of K than 5 was anticipated. 

Small-scale Combustion Experiments.—The 
first experiments commenced in , December, 
1943, when attempts were made to burn various 
oils in an open-ended duct using compression- 
ignition engine fuel-injection nozzles as bur- 
ners. Pressures of between 2000 and 4000 Ib 
per square inch were used. These efforts were 
not promising because of the high degree of 
filtration necessary to prevent clogging of the 
nozzles. 

Several low-pressure burners with adjustable 
needle-valve control were tried and it was 
possible to obtain good atomisation on ‘‘ pool ” 
gas oil at a pressure of about 200 lb per square 
inch. 

Early in 1944 it was decided to design a 
combustion chamber for burning under low 
or high pressure (about 3} atm. abs.). The 
intention was to use the works’ compressed- 
air supply for both combustion and dilution 
air when burning under high pressure, and 
to use a low-pressure blower for the main air 
when burning under low-pressure conditions. 
The maximum oil consumption during the high- 
pressure tests was about 0-7 lb per minute, 
due to the limited amount of compressed air 
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constant, and metering orifices were included 
in both gas and air circuits. 

During the tests equal mass flows were 
circulated through the gas and air circuits. 
The gas pressure was substantially atmos- 
pheric throughout and the air pressure was 
kept at 34 atm. abs. 

First results with air and gas flows of about 
6000 Ib per hour gave heat transfer ratios of 
just under 100 per cent, which indicated that 


Fic. 5—Arrangement of Air Heater 


very little scale on the outside of the tubes 
and practically no carbon on the inside. It 
was realised, however, that there was a space 
between the tube nest and the outer casing 
along which some of the air could leak. To 
obviate this, a closely fitting sheet-iron cover 
was provided for the tube nest and semi- 
circular sealing pieces were fitted at each 
end. 

Subsequent tests, however, did not show any 


available. Fig. 6 shows a cross-section of the 
chamber. 

Burner experiments had to be continued 
to find a design suitable for this oil quantity. 
The needle-valve control was not good at low 
outputs so a “spill” or leak-off burner was 
tried. Flow tests showed it was possible wth 
this type of burner to cover outputs from about 
0-2 to 1-6 lb per minute with a fair degree of 
atomisation, and combustion experiments were 
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commenced at low pressure on ‘ pool” gas oil 
in November, 1944. 

Air flows for both combustion and main air 
were measured by calibrated orifices, and oil 
consumptions were obtained by mounting the 
oil tank on a weighing machine. The connec- 
tion to the fuel pump suction was by flexible 
pipe. 

No difficulty was experienced in burning, 
end fuel consumptions were varied from about 
0-6 to 1-25 lb per minute with a constant 
total air supply, giving fuel/air ratios of from 
about 1/90 to 1/50. There was very little 
smoke at the outlet but temperatures, observed 
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under high pressure could be tried. The air 
supply was taken entirely from the compressed- 
air mains, and a screw-up mitre valve was 
arranged in the discharge pipe to permit the 
pressure to be brought up gradually. 

This scheme worked quite well and no diffi- 
culty was experienced in burning under pres- 
sure, but the outlet temperatures were rather 
high due to the limited supply of air available. 
Satisfactory burning was easily maintained at 
the required pressure of 37} lb per square inch 
gauge. 

Once it was known that combustion under 
high pressure was no more difficult than under 
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Fic. 6—Combustion 


at the discharge end of the combustion chamber 
by two traversing thermocouples at right angles, 
were uneven. A difference of up to 250 deg. 
Fah. was noted between the hottest and coldest 
regions. 

A heater was next included in the oil supply 
pipe-line and a change over was made to pool 
fuel oil. Combustion was not good, and after 
about two hours’ burning, considerable carbon 
was deposited on the walls of the combustion 
space. It appeared that only the lighter con- 
stituents of the fuel had been consumed, and 
the heavier residue had simply been deposited 
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low pressure, it was clear that if a satisfactory 
combustion chamber could be designed for 
low-pressure working, it was only necessary 
to provide sufficient mechanical strength to 
allow high pressures to be used. It was, there- 
fore, decided to go back to the low-pressure 
tests so that efforts could be made to improve 
the temperature distribution. 

The original design with the coned combus- 
tion space was again tried and an extenson 
piece was fitted to the outlet, in the hope that 
it would give better temperature distribution 
by allowing the gases a longer time to mix 
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Fic. 7—Combustion Chamber Number 1p 


on the walls of the chamber. Insufficient pri- 
mary air seemed to be the main cause of the 
poor combustion. 

The combustion chamber was then altered 
to have only one source of air supply. Part 
of this air was allowed to flow past an adjust- 
able shutter into the combustion space to pro- 
vide primary air, part through a narrow gap 
between the base of the cone and the inside 
of the flame tube as secondary air, the remainder 
passing along the annular space between the 
flame tube and the outer casing as cooling or 
dilution air; the primary air shutter was 
controlled by an external handle and a simpler 
design of spill burner was incorporated. 

These modifications resulted in some improve- 
ment in combustion, and it was possible to burn 
fuel oil with very little carbon deposit. There 
was, however, no improvement in the tempera- 
ture distribution at the outlet. 

Alterations were next made so that burning 


before any temperature traverses were taken. 
The results were better but the temperatures 
were still too uneven. 

Further modifications were then carried out 
in the following order :— 

(1) The combustion chamber outer casing 
and flame tube were extended to twice their 
original length. 

(2) The inner cone was omitted from the 
outlet end of the chamber. 

(3) A deflecting plate or washer was fitted 
just beyond the end of the flame tube. 

The final design is shown as combustion 
chamber number Ip in Fig. 7. 

This combustion chamber gave good results. 
The temperature traverses at the outlet showed 
@ maximum variation of about 100 deg. Fah., 
and there was practically a complete absence 
of smoke at the chimney and very little carbon 
was formed. 

There was some scaling and corrosion of the 
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flame tube and inner cone which, like the reg, 
of the combustion chamber, was made of milq 
steel, and there was some distortion of these 
parts due to the rigidity of their supports 
within the casing. 

A typical set of results obtained from this 
combustion chamber when burning pool fue] 
oil at atmospheric pressure is given. below ;— 


Air mass flow 69-0 Ib per min, 
Oilconsumption ... ... ... 1-055 Ib per min, 
Air/fuel ratio (by weight) ... 65-5/1 


Oil temperature at burner 
Air inlet temperature one eee 
Average outlet temperature (ob- 
served) ee ee Oe eee 
Temperature rise calculated from 
air/fuel ratio assuming com- 
plete combustion coe ose 
Actual temperature rise 
Combustion efficiency... ... ... 
Pressure drop across combustion 
ae eee 


180 deg. Fah, 
85 deg. Fah. 


1,124 deg. Fuh. 


1,080 deg. Fah, 
1,039 deg. Fah, 
96-0 per cent 

‘ 10: lin of water 

The above readings are given as analysed 
at the time of the experiments. It is now 
believed that both the observed outlet tem. 
peratures and the calorific value of tho oil 
used were lower than had been assumed. 

It should be mentioned that these combustion 
experiments were all carried out with inlet 
air only slightly above atmospheric tempera. 
ture, and it is possible that many of the diffi. 
culties met with would have been lessened, 
particularly when fuel oil was being used, if 
somewhat hotter inlet air could Have been 
admitted. 

Nevertheless, the success of the final design, 
as shown in Fig. 7, gave sufficient confidence 
to enable the design of a combustion chamber 
for the gas turbine plant to be proceeded 


with. 
(T'o be continued) 


Progress with the Fawley 
Refinery 


SINCE construction began, less than three 
months ago, of the £37,500,000 Esso refinery 
at Fawley, near Southampton, progress has 
been so rapid, due to the exceptionally fine 
summer, that work is already over a month 
ahead of schedule. This promises well for the 
attainment of the target date, January, 1952, 
when it is expected that the new refinery, 
a big dollar saver for Britain, with an output 
of over 5,000,000 tons of petroleum products 
a year, will be completed. 

The first phase of the construction is primarily 
concerned with building a labour camp, which, 
it is hoped, will be the finest in the country 
connected with a great industrial development 
scheme. 

By November, a labour camp for the first 
750 resident construction workers will have 
been provided, consisting of single-storey 
concrete buildings. A cinema, seating 500 
persons, is to be completed by the end of this 
year, when a total of about 1400 men will be 
on the site. 

The preliminary levelling and preparation 
of the site involves the shifting of well over 
1,000,000 cubic yards of earth and gravel, 
the clearing of hedges and several small wood- 
lands, the erection of fences and drilling of 
six 700ft deep fresh-water wells. By the 
time the refinery is completed some five miles 
of roads and three miles of railway track will 
have been laid. 

During the first phase a large permanent 
steel-framed building will be erected, 800ft 
long and 180ft wide, containing workshops, 


stores and _ offices, and equipped with 
travelling cranes and machine tools. 
a 
NATIONAL INSTITUTE OF AGRICULTURAL ENGI- 


NEERING.—As from October Ist, three agricultural 
research institutes have been established by the 
Ministry of Agriculture, under independent govern- 
ing bodies constituted as companies limited by 
guarantee and without share capital. They include 
the existing National Institute of Agricultural 
Engineering at Wrest Park, Silsoe, Bedfordshire, 
formerly under the direct control of the Ministry, 
and its sub-station at Howden, Midlothian, hitherto 
directed by the Department of Agriculture for 
Scotland. An independent governing body has 
been constituted under the chairmanship of the 
Earl of Radnor, and Mr. W. H. Cashmore continues 
to direct the work of the Institute. 
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American Engineering News 


New Phase of Colorado- Big Thompson 
Scheme 


Mr. Michael W. Straus, Commissioner 
of Reclamation, has approved the award of a 
contract to initiate construction of the Estes 
Park-Foothills aqueduct and power system, 
a unit of the Colorado-Big Thompson project 
in Colorado. The award was to the Wunderlich 
Contracting Company, of Omaha, on a low 
tender of 4,787,874 dollars, for the construction 
of the Olympus and Pole Hill tunnels and access 
roads. The tender was 573,355 dollars below 
the engineer’s estimate and 296,533 dollars 
below the next lowest. This unit of the project is 
designed to take the water from Estes Park reser- 
yoir at approximately 7500ft elevation and 
after passage through the two tunnels, to drop 
it nearly 2000ft. Approximately 100,000kW 
capacity will be installed in hydro-electric 
plants to utilise the energy contained in this 
fall of water. The power revenues from this 
source will carry a large share of the repayment 
costs of the scheme. A relatively small amount 
of water is now flowing from the western to the 
eastern siope of the Rocky Mountains through 
the Alva B. Adams tunnel, a feature of the 
Colorado-Big Thompson project, and is being 
used for irrigation purposes, but there is as yet 
no power being generated on the eastern slope. 
Construction of the Mary’s Lake and Estes 
Park power plants has been under way since 
May, 1947, and the production of power in 
them is expected to start by the end of the 
present fiscal year. First power production 
from the Estes-Park-Foothills aqueduct unit, 
according to the Bureau’s construction pro- 
gramme, is scheduled for the fiscal year 1953, 
although this is contingent upon the rate of 
appropriations and other factors not now 
ascertainable. When completed, the system of 
power plants on the Colorado-Big Thompson 
project will have a total installed capacity of 
175,900kW. 


A.S.M.E. Autumn Meeting 


A widely varied selection of papers 
was presented at the autumn meeting of 
the American Society of Mechanical Engineers 
which was held at Erie, Pennsylvania, from 
September 28th to 30th. Fifty papers were 
presented during the twenty-one technical 
sessions sponsored by sixteen professional 
divisions of the Society. Papers were given 
in such fields as management, power, heat 
transfer, production engineering, metals engi- 
neering, machine design, fuels, industrial instru- 
ments and regulators, aviation, gas turbine 
power, materials handling, petroleum, railways, 
rubber and plastics, and education. Inspec- 
tion visits to Talon, Inc., the American 
Locomotive Company, the General Electric 
Locomotive Division, G.E. Refrigeration Divi- 
sion, American Steriliser Company, and the 
Erie Forge and Steel Company, were also 
arranged. The headquarters for the meet- 
ing was the Lawrence Hotel, Erie. U.S. 
Senator Edward Martin, former Governor of 
Pennsylvania, was the banquet speaker, and 
he was preceded by the A.S.M.E. President, 
Mr. James M. Todd, of New Orleans. Mr. 
Keith Glennan, President of the Case Institute 
of Technology, Cleveland, Ohio, talked on 
“The Inter-Relation of Technical Education and 
Industry ”’ at a luncheon on the last day of the 
meeting. 

Fly ash from stokers, fly ash erosion in 
boilers and fly ash erosion of boiler surfaces 
were discussed in four papers given by 
members of the Babcock and Wilcox Company ; 
Combustion, Engineering-Superheater Inc.; the 
Foster Wheeler Corporation, all of New York ; 
and the Riley Stoker Corporation, of Worcester, 
Massachussets. Gas turbine power sessions 
included papers on the properties and 
characteristics of fuel oils for industrial gas 
turbine use; the exhaust heated gas turbine 
cycle, small output gas turbines and gas turbines 
for vehicles. ‘The fabrication and testing of 
pressure vessels were discussed in three 
papers presented by representatives of Babcock 
and Wilcox. Another important paper was 
“Recent Developments in Rubber and Plastic 
Machinery,” delivered by Mr. Donald 
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Chase, of the Farrel-Birmingham Company, 
Ansonia, Connecticut. Other plastic papers 
dealt with the effect of fuel immersion on 
laminated plastics, creep and fatigue properties 
of plastic laminates and strength-variance 
studies of plastics. ‘‘ Coal-Handling Systems 
for Locomotives, Past, Present and Future ” 
was discussed at a railroad session by Mr. 
J. J. Kane, development engineer, Standard 
Stoker Company, Inc., of Erie, Pennsylvania, 
while Mr. F. W. Kaercher, power plant equip- 
ment engineer at the Link-Belt Company, 
Philadelphia, had ‘Coal-Handling Systems 
for Central Power Plants,” as his topic at a 
fuels session. 

At a management session entitled “‘ Manage- 
ment: A Trusteeship,” Mr. H. L. R. Emmet, 
works manager of the General Electric Com- 
pany’s Erie works, spoke on ‘“‘ Employee 
and Community Relations.” He was 
followed by Mr. F. J. Spang, president of Spang 
and Co., Butler, Pennsylvania, with a paper 
entitled ‘‘Management’s Responsibilities to 
Stockholders.” Subjects dealt with in 
aviation papers included aircraft vibration- 
mounting problems, and temperature effects on 
the axial vibration of turbine discs. Production 
engineering papers included “ Machining Time 
Versus Handling Time,’ by Mr. Edward L. 
Murray, of the Warner and Swasey Company, 
Cleveland, and “‘ Automatic Precision Assembly 
in Mass Production of Refrigerator Units,”’ 
by Mr. C. A. Rystogi, superintendent of 
refrigerator unit manufacture, General Electric 
Company, Erie. ‘‘ Engineering Aspects of 
the Surgical Operating Table,” by Mr. R. L. 
Jewell, chief engineer, American Steriliser Com- 
pany, was included in a machine design 
session. The meeting was sponsored by 
the Erie Section of the A.S.M.E., and the 
general arrangements committee was under the 
chairmanship of Mr. Guy W. Wilson, manager, 
General Electric Company, Erie. 


Interesting Boiler Installation 


The great heights of buildings ia New 
York frequently present peculiar problems of 
installation when heavy plant has to be placed 
above street level. A typical example was 
a boiler drum, 44ft long and weighing 75 
tons, which was lifted into place ten stories 
above street level recently in the new 13,000,000 
dollar extension of the Fifty-ninth Street power 
station now under construction for the New 
York City Transit System. The drum is part 
of a Radiant boiler, built by the Babcock and 
Wilcox Company, which will have a steam 
generating capacity equivalent to more than 
thirty of the old boilers in operation since the 
I.R.T. subway was opened in 1904. Being 
longer than the distance between the steel 
columns of the boiler bay, the drum had to be 
lifted at a 45 deg. angle and then levelled off 
at its 100ft elevation. It hangs in two U-bolts, 
which are fastened to the supporting steel 
beams above. While the actual raising of the 
drum was effected in a few hours, preparation 
of the rigging required two weeks. When the 
station is completed there will be more than 
2000 tons suspended from the steel building 
structure, which is an extension of the original 
power plant. 

The drum, built at the Barberton, Ohio, 
plant of the Babcock and Wilcox Company, 
was shipped by New York Central Railroad to 
Weehawken, New Jersey, and from there was 
floated across the North River on a lighter and 
lifted by derrick to a specially equipped truck 
which took it to the power plant. Here it was 
skidded into position, immediately under 
its permanent position, at the south end of the 
power plant extension. From here the task 
of hoisting the 75-ton drum more than 100ft 
into the air necessitated detailed planning 
and expert co-ordination of the erection crew. 
As the first step, large cast steel lifting lugs, 
weighing } ton and specially fabricated for this 
piece of equipment, were attached through 
tube holes in the top of the drum. The design 
allowed the drum to be lifted at an 
angle while being manceuvred up through the 
building frame. A 150 h.p. hoisting engine set 
on the ground lifted the drum into position, 
in this case to 110ft 8in elevation. The two 
U-bolts which support the drum were each 
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forged from a 46ft length of steel, 4}in in dia- 
meter. They were lifted into position by 
cables, and while the drum was held in place 
the U-bolts were brought up, under and around 
it, until their threaded ends pushed through the 
supporting steel beams above and were secured. 
there by means of rocker washers and nuts. 
Before the drum was hoisted the two down- 
comers to the lower headers cf the furnace 
walls, 814ft long and more than 2ft in diameter, 
were raised high above the structure and were 
then lowered vertically into the building steel 
by the construction derrick and made ready for 
attachment to the drum. 


Heating and Ventilating Research 

Contracts for co-operative research in 
fundamental problems of heating, ventilating 
and air conditioning have been signed with six 
colleges and universities by the American 
Society of Heating and Ventilating Engineers. 
The contracts are with the College of Medicine, 
University of Illinois, Chicago, Illinois; Case 
Institute of Technology, Cleveland, Ohio ; 
Kansas State College, Manhattan, Kansas ; 
Michigan State College, East Lansing, Michigan ; 
Cornell University, Ithaca, N.Y., and Columbia 
University, New York. Under such agreements 
a grant of funds is made by the A.S.H.V.E. to 
each institution which, in turn, utilises its own 
laboratory facilities and faculty to perform the 
research under the direction of a technical 
advisory committee of the A.S.H.V.E. Both 
the research programmes at the Society’s own 
laboratory, which is situated in Cleveland, and 
at co-operating institutions, are supported by 
an allocation of 40 per cent of the annual mem- 
bership dues and by contributions from industry. 
Space and expanded facilities at Kansas State 
College for the study of heated air jets blown 
vertically downwards will be used to seek 
improvements in industrial ventilation. The 
investigation of high-velocity air currents to 
provide adequate ventilation in areas where 
fine dust is prevalent, is being given high priority 
and Professor Linn Helander, Head of the 
Department of Mechanical Engineering, is in 
charge of this study. 

Draughtless ventilation with both heated 
and cooled air and the type of outlet form 
(nozzle, slot grille or perforated panel) needed 
to achieve it, is the object of the research at 
the Case Institute of Technology, under Pro- 
fessor G. L. Tuve, Head of the Department of 
Mechanical Engineering. Various air tempera- 
tures and velocities will be investigated by 
Professor Tuve, who is a Past-President of the 
Society. The study of air friction in the various 
fittings attached to the rectangular ducts 
which carry air for ventilation purposes, is 
under the supervision of Lorin G. Miller, Dean 
of Engineering at Michigan State College. 
Professor C. O. Mackey, of the Sibley College 
of Engineering of Cornell University, will con- 
tinue his studies of the sol-air temperature 
concept—the combined effects of solar and sky 
radiation, solar absorptivity, temperature and 
air movement. An electrical analogue method 
is being employed by Professor Carl F. Kayan, 
Executive Officer of the Department of 
Mechanical Engineering at Columbia University, 
to continue his investigation on the effect of 
idle pipes on the temperature field and the heat 
flow in a concrete slab. At the University of 
Illinois, Dr. Robert W. Keeton, Head of the 
Department of Medicine, will continue studies 
on whether there is any shock upon human 
beings entering or leaving a cooled space from a 
hot and humid atmosphere. Studies in this 
field were started at the university ten years 
ago, the contract having been renewed annually 
since then. Dr. Keeton and his colleagues have 
published several papers on the progress of 
this research. In their most recent paper, read 
at the A.S.H.V.E.’s annual meeting this year, 
it was stated there is little difference in the way 
persons with heart disease and those with normal 
hearts react to sudden change in temperature— 
no ill-effects being observed in either case. A 
number of additional co-operative research 
projects with other universities are being 
reviewed by the appropriate technical advisory 
committees of the A.S.H.V.E., which act in 
an advisory capacity to the Committee on 
Research. 
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Industrial and Labour Notes 


The T.U.C. and Economic Issues 


A meeting of the General Council of 
the Trades Union Congress was held on Wed- 
nesday of last week, when a report was pre- 
sented upon dicussions with the Chancellor 
of the Exchequer on matters arising as a result 
of the recent devaluation of the pound sterling. 
It appears that there was but little discussion 
about those matters, as they were referred to 
the Council’s economic committee, which 
subsequently held a special meeting. 

At that meeting the economic committee 
began its consideration of all the questions 
raised with the Chancellor, an official state- 
ment explaining that the committee’s task 
was to examine all aspects of the situation 
created by the alteration of the sterling-dollar 
rate of exchange. The effect upon wages, the 
statement continued, had been taken by the 
economic committee as the best possible start- 
ing point from which to proceed in its examina- 
tion of all the implications of devaluation. 
Involved in that problem, it was stated, was 
the position of wage-earners, whose wages 
were governed by union agreements, based on 
cost-of-living and other sliding scale arrange- 
ments, and also, the position to meet the 
rising cost of living. The General Council has 
told the committee that it is required to pro- 
ceed with its work with “ all possible speed,” 
with a view to presenting a report which will 
enable the General Council of the T.U.C. to 
give guidance to affiliated unions. 

Meanwhile, Mr. Arthur Deakin—who is a 
member of the T.U.C. economic committee— 
has contributed an article on ‘ Currency, 
Wages and Full Employment ”’ to the latest 
issue of the journal of the Transport and 
General Workers’ Union. Mr. Deakin is the 
general secretary of that union, and in his 
article suggests that proposals for a national 
minimum wage are not particularly practic- 
able. The article says that it is too soon yet to 
assess the effect of devaluation, and indicates 
also that the trade union movement must 
accept an even greater measure of restraint 
than that which was agreed at the Bridlington 
congress. 


The North-East Engineering Bureau 


The North-East Engineering Bureau 
has recently published a pocket-size directory 
giving useful particulars of the products of its 
member-firms, which are representative of the 
engineering industries in Northumberland, 
Durham and the North Riding of Yorkshire. 
The Bureau itself is a non-profit-making orga- 
nisation and through its “ capacity exchange ”’ 
service has received inquiries for £15,000,000 
of engineering products since its establishment 
five years ago. The Bureau’s technical advi- 
sory and general assistance services are avail- 
able to any firm in the area in which it operates, 
its aim being to do everything possible to aid 
industrial development and progress in the 
North-East. 

Mr. P. R. Walton is the manager of 
the Bureau, the address of which is Guild- 
hall Chambers, 13, Sandhill, Newcastle-upon- 
Tyne, 1. 


The British Institute of Management 


The second annual general meeting of 
the British Institute of Management was held 
in London last week, and in the course of his 
address, Sir Charles Renold, the chairman, 
took the opportunity to review the progress 
made since the Institute was established just 
over two years ago. He said that from the 
outset the Institute had emphasised the need 
to build up a body of information about manage- 
ment practices and a central clearing house for 
management experience of all kinds. The 
task had been envisaged as making the benefits 
of that experience generally available through 
information services, publications, conferences, 
training courses and other means. The com- 


plete fulfilment of such a conception, Sir Charles 
added, would take a long time, but he was 
convinced that it would prove to be of the 
utmost value to management. 

Later in his address, Sir Charles spoke of 
the ultimate aim of the Institute as being to 
establish itself as a professional body having 
defined grades of membership. That subject, 
he said, was now receiving serious considera- 
tion and he hoped that it would soon be possible 
for the council to reach decisions on the funda- 
mental principles involved. Sir Charles ex- 
plained that he was fully conscious of the pos- 
sible objections to the principle of awarding 
professional qualifications in general manage- 
ment, and recognised that management could 
not be compared with the technical profes- 
sions. If, however, some effective means could 
be devised of testing young men in their 
personal qualities for leadership as well as 
in their educational standards and records of 
practical experience, it would, he felt, be a 
service of considerable value to industry. 


International Tariff Agreement 


Three White Papers, dealing with the 
results of this year’s International Tariff Con- 
ference at Annecy, were published by H.M. 
Stationery Office at the beginning of the week. 
One of them (Cmd. 7792) shows that ten more 
countries have applied to accede to the General 
Agreement on Tariffs and Trade, thus making a 
total of thirty-three countries which now sub- 
scribe to the terms of the Agreement. 

It is explained that the results of the agree- 
ment reached at the Conference will become 
more apparent as and when quantitative 
import restrictions—or quotas— are lifted. 
Hitherto, the U.S.A. has been almost the only 
country whose tariff reductions have been 
allowed to operate free of the impediment of 
quantitative restrictions. The scope of the 
concessions secured and accorded by the United 
Kingdom is set out in considerable detail in 
Cmd. 7792. The United Kingdom has under- 
taken, for the period of the Agreement, not to 
increase its duties on goods of which imports 
from the thirty-three countries concerned were 
valued at £73,900,000 in 1938. Of that total 
£22,400,004 (on 1938 figures) relates to goods 
enjoying duty-free entry, mostly raw materials, 
and a further £7,400,600 represents hewn and 
sawn softwood imported from Europe. Alto- 
gether, reductions of duty affect goods the 
importation of which from the thirty-three 
countries was valued in 1938 at £5,200,000. 

The White Paper also aotes some changes in 
imperial preferences, and indicates the overall 
benefits to the United Kingdom arising from 
concessions made by countries which are now 
party to the Agreement. The new tariff rates 
are published in the form of twenty-eight 
schedules annexed to the Protocol agreed upon 
at Annecy. Copies of the schedules are on sale 
at H.M. Stationery Office, and, for the con- 
venience of traders, have also been sent to the 
principal Chambers of Commerce and regional 
offices of the Federation of British Industries. 


The Coalmining Industry 


The stern challenge to the British 
coalmining industry by the serious economic 
condition of the country was the principal 
theme of an address given in London last week 
to the Coal Industry Society by Sir Hubert 
Houldsworth, chairman of the East Midlands 
Divisiorial Coal Board. He said that what 
was obviously required of the coalmining 
industry was that it must provide for home 
consumption and for export the full quantity 
of coal needed, of the proper quality, and at 
a price which would promote a healthy economy 
at home, and an ability to sell not only coal, 
but other goods also, abroad competitively. 

So far, since the war, Sir Hubert declared, 
those national requirements had not been 
satisfied. The minimum Governmental tar- 


gets of output had not been reached, many 
justifiable complaints as to quality had been 
made, and the high price of coal and of fuel 
products made from coal had contributed to 
the high cost of living and the high cost of 
many goods manufactured for export. Sip 
Hubert thought that the endeavour to produce 
coal in the quantity and of the quality required 
would succeed, but it was, he said, a much more 
difficult task to produce coal at a price which 
the nation could afford to pay. That, in his 
opinion, should be the major anxiety of all 
those engaged in the coalmining indistry, 
The price of coal to-day and of fuel products 
made from coal, was too high to support a 
healthy industrial life. It added materially 
to the production costs of such important 
industries as iron and steel, cement, bricks 
pottery, glass and, directly or indirectly, 
increased production costs in most if not all 
of our industries. The cost of production of 
coal, Sir Hubert urged, must be reduced 
materially and quickly if proper help was to be 
given in the country’s fight for export markets 
and in its endeavour to reduce internal prices, 

In another part of his address, Sir Hubert 
referred to the mechanisation of the coal- 
mining industry and urged that thought and 
adaptation should be encouraged. All sug. 
gestions and ideas worthy of consideration, 
whether from technicians or workmen, must, 
he said, be pursued vigorously. Furthermore, 
ideas should be encouraged, not only from those 
engaged in the industry, but also from able 
structural and mechanical engineers or from 
men of science with first-class original minds, 
even though they had not hitherto directed 
their minds to the problem of winning coal. 
“Just as we want no restrictive practices in 
industry,” Sir Hubert observed, ‘‘s0 we must 
not be restrictive in the use we make of original 
brains.” 


Non-Ferrous Metal Prices 


At the end of last week, the Ministry 
of Supply announced further changes in the 
prices of zinc and lead. As from October 8th, 
the price of good ordinary brand zinc has been 
reduced by £6 from £87 10s. to £81 10s. per 
ton delivered. The prices for other grades have 
been reduced accordingly. Manufacturers of 
zinc oxides have stated that the prices of zinc 
oxide, in lots of not less than 2 tons delivered 
buyer’s premises, have been reduced by £5. 
The new prices per ton are: red seal, £79; 
green seal, £80 10s., and white seal, £81 103. 

The price of good soft pig lead was reduced 
on October 5th from £119 per ton delivered 
by £4. From October 12th there has been 
a further reduction of £4 in the price, which 
is now £111 per ton delivered. 


Coal Output 


Provisional figures issued by the 
Ministry of Fuel and Power show that the pro- 
duction of deep-mined coal in Great Britain 
last week totalled 4,070,700 tons. For some 
weeks past output from the deep mines has been 
below the 4,000,000 ton mark. Production of 
opencast coal last week is stated to have been 
270,600 tons. Loss of deep-mined coal last 
week on account of recognised holidays is put 
at 27,600 tons, while disputes are said to have 
caused a further loss of 12,500 tons. 

The Ministry’s figures indicate that the overall 
manpower of the coal-mining industry continues 
to decline. In the week ended October Ist 
the total number on colliery books was 712,60, 
compared with 724,800 in the corresponding 
week of 1948. But face workers in the week 
ended October Ist numbered 294,300, compared 
with 293,600 in the corresponding week of last 
year. Output per manshift. at the face was 
3°04 tons during the last week of September, 
an improvement upon the comparable week of 
1948, when the figure was 2-94 tons. The total 
distributed stocks of coal on October Ist were 
15,902,000 tons. 
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French Engineering News 


(From our French Correspondent) 


With the entry of the new No. 2 pit at 
Qignies into service shortly, an important stage 
will be marked in the concentration plan for 
the Nord and Pas-de-Calais mines. The aim 
js to produce 300 tons of coal daily at Oignies 
within two years. To meet new mining con- 
ditions the 112 pits now existing in the area 
are to be concentrated, reducing their number 
py half. Working of old seams will be con- 
tinued with increased mechanisation of cutting 
and transport. The diameter of No. 2 pit shaft 
was formerly 3-2m, but it has now been in- 
creased to 5-3m. All old surface installations 
have been replaced by new structures, with 
new transport, sorting and washing plant. 
The new pits will be linked to other pits by 
proad, well-lit galleries, through which the 
new 3000-litre wagon will circulate. Traction 
will be entirely electrified. Pit cages will 
take three 3000-litre wagons or ninety persons. 
At the surface two 300m rubber belt conveyors, 
one for coal and one for earth, will take the 
materials to the sorting and washing plant. 

7 * * 


The S.N.C.F. has been granted a credit of 
30 milliard frances, expiring in five years, by a 
group of Paris banks. Part of this credit will 
probably be used to renew orders with rolling 
stock constructors so as to avoid unemploy- 
ment this winter. It has also been announced 
that one-hundred third-class metal carriages 
have been ordered and will be constructed by 
three firms within one year. 

* * 


Electrification of installations in the Saar 
mines is progressing and electric generating 
plant, which is old and uneconomic, is being 
replaced by modern, powerful machinery. A 
new plant, which is to be installed at Hangard, 
will consume the poor-quality coal products 
from Hangard and Kohlwald, and will have two 
55,000-kW turbo-alternators. The equipment 
for this plant has already been ordered in 
France and will be in service during 1952. 

* * * 


Following the announcement of rationalisa- 
tion in aircraft plants by the Minister of Defence 
it has been suggested that some of these fac- 
tories will be transformed into establishments 
for producing agricultural machinery and will 
be grouped into the Régie Autonome des 
Machines Agricoles. While this decision has 
not been officially confirmed, interested circles 
believe it may lead to the creation of a nation- 
alised agricultural machinery industry. 

* * * 


The thirty-sixth Salon de l’Automobile, which 
is now being held in Paris, includes exhibits 
from eighty-two manufacturers, of whom forty- 
one are French, eighteen American, thirteen 
British, six Italian, three Czechoslovakian, and 
one German. There are also seventy-four body 
builders, among whom the Italians are very 
well represented. The most popular car at the 
Salon seems to be the small Citroen. Manu- 
facturing and commercial problems seem to have 
taken precedence over design problems, and 
1950 will be notable more for its existing vehicles 
than for new models. Unfortunately, a 
turbine engine, which was to have been one of 
the novelties of the Salon, was _ seriously 
damaged in a fire at Grenoble, at which the 
prototype was seriously damaged. As a general 
tule, four-speed gearboxes are favoured, and 
Lancia has even a five-speed gearbox on the 
“ Ardea.”” European constructors are still 
using mechanical gearboxes, against the 
hydraulic, automatic or semi-automatic gears 
used in America. At the moment an electro- 
magnetic system for automatic starting from a 
standstill, which would simplify driving, is 
being studied for some current Simca and 
Renault French models. A speciality of Czech 
construction is an air-cooled engine shown by 
Tatra. Germany takes its place among foreign 
exhibitors with a Mercedes-Benz car, capable of 
120km an hour and running 100km on 10 litres 
of petrol. This model can be equipped with a 
30 h.p. diesel engine consuming 6} litres of 
heavy oil per 100km. Its makers claim that it 
is the most economical car in the world. 
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Rail and Road 


CycLE anp Mortor-Cyct—E SHow.—The Inter- 
national Cycle and Motor-Cycle Show will be held 
at Earls Court, London, from October 21st to 
29th. It is stated that about 2000 bicycles and 
200 motor-cycles will be on view. 


SoutH Inp1a’s Ramtway WorksHops.—Loco- 
motive boilers and railway coaches are now being 
constructed at the Golden Rock workshops of the 
South India Railway, according to Indian Trade 
and Industry. At present from eight to ten coaches 
are being completed each month, in addition to 
reconditioning work on about seventy coaches. 
The programme for the next two years provides 
for the building of 250 new coaches, It is stated 
that the shops cover an area of 210 acres and employ 
6670 people. 


Bomspay RoaD DEVELOPMENT SCHEME.—The 
Government of Bombay is about to undertake a 
two-year scheme for the construction of new roads, 
including national highways, provincial highways, 
district and village roads. Indian Trade and 
Industry says that under this plan, estimated to 
cost £82,500,000, 50 per cent of the new roads will 
be in rural areas. The Province has at present about 
14,000 miles of all kinds of roads. This two-year 
programme is reported to be part of a bigger scheme 
for building 17,500 miles of road at an estimated 
cost of £150,000,000. 

British TRANspoRT TRAFFIC RECEIPTS.—The 
monthly statistical table issued by the British 
Transport Commission shows that in the four weeks 
ended September 11th traffic receipts of British 
Railways amounted to £26,665,000, compared with 
£27,275,000 in the corresponding period of 1948. 
London Transport’s traffic receipts in the four weeks 
ended September llth totailed £4,382,000, and 
those of Inland Waterways £158,000. In the 
first thirty-six weeks of this year traffic receipts 
of British Railways amounted to £226,178,900, a 
figure £4,785,000 below that returned for the corres- 
ponding weeks of 1948, 


TRAINING FOR PERMANENT Way SUPERVISORS.— 
The first of a series of courses for British Railways’ 
permanent way supervisors has just been concluded 
at the Railway Executive Residential School at 
Derby. The course lasted three weeks and was 
attended by forty-nine supervisors and _ six 
instructors drawn from all Regions of British 
Railways, and the syllabus covered all aspects 
of permanent way work, including formation, 
ballast and drainage; track maintenance and 
methods of renewals; maintenance and renewal 
of switches and crossings; off-track maintenance, 
and organisation and reporting. 


British Roap Sratistics.—The British Road 
Federation has recently issued a booklet entitled 
‘** Basic Road Statistics,’ which, it is stated, repre- 
sents ‘“‘an attempt to bring some order into the 
confusion which arises from the use of contra- 
dictory or conflicting road statistics.” The booklet 
contains a wealth of interesting and useful statistical 
material. Among other things, it shows that 
Britain’s roads now have more motor vehicles per 
mile than any other country in the world. The 
number is 15-3 vehicles. Next come Switzerland 
with 13-9 vehicles, Belgium with 13-8, U.S.A. with 
13-3, Holland with 10-3, and Egypt with 8-2. 
Japan is at the bottom of the list with 0-2 motor 
vehicles per mile of road. The booklet may be 
obtained from the offices of the Federation, 4a, 
Bloomsbury Square, London, W.C.1, price 1s. 


Miscellanea 
Trin Atxocations.—The Ministry of Supply 
states that the Combined Tin Committee has made 
interim allocations of tin metal for the second half 


of 1949, totalling 2285 long tons. Eight countries 
are included in these allocations. 


THe TinpEN LEctuRE.—The Chemical Society 
announces that the Tilden Lecture will be delivered 
by Professor E. R. H. Jones on Thursday, October 
20th, at 7.15 p.m. at the Imperial College of Science 
and Technology, South Kensington, 8.W.7. The 
subject of the lecture is ‘‘ Acetylene and Acetylene 
Compounds in Organic Synthesis.” 


TECHNOLOGICAL PUBLICATIONS FROM E.C.A. 
Grant.—The Economic Co-operation Administra- 
tion has announced approval of a project for the 
purchase of American technological books and 
publications for use in the United Kingdom by the 
Department of Scientific and Industrial Research. 
A-sum of 22,500 dollars has been earmarked for the 
project. 
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Memoranda 


University or Lonpon.—At a meeting of 
Convocation of the University of London on 
Tuesday last, October 11th, Dr. Percy Dunsheath 
M.I.E.E., was installed as Chairman by the Chan- 
cellor of the University, the Earl of Athlone, K.G. 
Dr. Dunsheath is the ninth Chairman of Convoca- 
tion, the first having been elected in 1858. He is the 
second engineer appointed to that office. 


DousLE Guazinc.—A new type of window 
glazing unit, known as “ Insulight,”’ has recently 
been developed by Pilkington Brothers, Ltd., St. 
Helens, Lancashire. The unit consists of two panes 
of glass, separated by an hermetically sealed space 
of fin thickness, containing dry air. This arrange- 
ment is said to reduce considerably the heat lost 
through the glass, the double unit having properties 
of thermal insulation comparable with a 9in. brick 
wall; other advantages claimed are that condensa- 
tion on window panes is eliminated, and the trans- 
mission of sound reduced, whilst visibility through 
the window is not impaired by the double thickness. 
Multiple units of this type have been adapted for 
use with refrigerators, and the single units can be 
obtained in a number of standard sizes. 


SHEET MerTat Users’ CoNFERENCE.—The annual 
autumn conference of the Sheet and Strip Metal 
Users’ Technical Association is to take place at the 
Charing Cross Hotel, London, W.C.2, on Thursday 
and Friday next, October 20th and 2lst. The 
annual general meeting of the Association will be 
held at 11.30 a.m. on the first day of the conference, 
and in the afternoon at 2.15 p.m. the following 
papers will be discussed :—‘‘ Inert-Gas-Shielded 
Are Welding,” by Mr. W. K. B. Marshall, and 
‘‘ Application of Die Cushions in Presswork Pro- 
duction,” by Mr. W. Egginton. On Friday, at a 
morning session at 10 a.m., Dr. Ing. M. Ros will 
read a paper on “Static Failure and Fatigue of 
Steels, with particular reference to Welded Struc- 
tures,” which will be followed at 1 p.m. by the 
annual luncheon. At the afternoon session at 2.45 
p-m. a paper on “ Production and Applications of 
Cold Rolled Sections” will be presented by Mr. 
G. Warwick. The secretary of the Association is 
Mr. Alastair McLeod, 49, Wellington Street, 
London, W.C.2. 


Heavy FveEts 1n Digset EnGines.—The exten- 
sive experiments conducted by the Anglo-Saxon 
Petroleum Company in the use of heavy fuels for 
marine diesel engines fitted with suitable ancillary 
equipment have successfully demonstrated that 
the fuel flexibility of such engines can be increased 
very considerably without loss of efficiency. Details 
of the arrangements can be obtained from the paper 
read by Mr. John Lamb before the Institute of 
Marine Engineers in December, 1947, and pub- 
lished in the Institute’s “‘ Transactions” in February, 
1948. The system involved in these successful 
experiments was the subject of patent treatment 
in the United Kingdom before any publication 
took place, and it is thought that many interested 
in burning normal grades of boiler fuels in their 
ships’ engines may be unaware of the patent pro- 
tection which has since been secured. While the 
Anglo-Saxon Petroleum Company does not wish 
to restrain or curtail the adaptation of ships to 
enable them to run on a wide range of fuels or to 
impose any onerous conditions in this connection, 
it feels that parties proposing to take advantage 
of the patented system would desire by inquiry 
to obtain at the outset any necessary permission to 
proceed. 


Girt to U.S. or First JET AERO ENGINE.— 
One of the two original Whittle engines built for 
the world’s first successful jet-propelled aircraft— 
the Gloster ‘‘ E28/39 ’—will be presented to the 
American nation at the Smithsonian Institution in 
Washington on November 8th. The engine, 
known as ‘“‘ WIX,”’ was the first to be airborne 
in an unofficial flight early in 1941. It was later 
sent to America for study purposes at the request 
of the United States Government in October, 
1941, laying the foundations for the development 
of jet-propelled aircraft in that country. The 
presentation, which will be made by the British 
Ambassador, will thus symbolise the complete 
technical collaboration between the two countries 
throughout the war years. The gift is at the insti- 
gation of Power Jets (Research and Development) 
Ltd., the Government-owned successor to Sir 
Frank Whittle’s original company, Power Jets, 
Ltd., which developed the aircraft gas turbine. 
The sister engine, ‘‘ WI,” officially credited with 
the first flight, will be presented to the Science 
Museum at South Kensington, London. Sir Frank 
Whittle and Mr. Patrick Johnson, managing 
director of Power Jets (Research and Develop- 
ment), Ltd., will visit the United States to attend 
the presentation at the Smithsonian Institution. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note , in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Building Technicians 
Wed., Oct. 19th.—Architectural Association, 34/36, 


Bedford Square, W.C.1, *‘ Building Construction in 
the U.S.S.R.,” J. D. Bernal, 6.30 p.m. 


Association of Supervising Electrical Engineers 
Mon., Oct. 17th.—CrENTRAL LONDON BRANCH: St. 
Ermins Hotel, 8.W.1, Film Show by Crompton 
Parkinson, Ltd., 6 p.m. Stockport BRANCH: 
White Lion Hotel, Stockport, ‘‘ Electric Traction,” 
8 p.m. 
Tues., Oct. 





18th.—The Lighting Service Bureau, Savoy 


Hill, W.C.2, Presidential Address, A. G. Ramsey, 
6.30 p.m. 
Wed., Oct. 19th—MaNCHESTER BrRaNncH: Engineers’ 


Club, Albert Square, Manchester, “The Application 
and Maintenance of Ball-Bearings Affecting Electrical 
Machines,” J. D. Tyler, 7.30 p.m. 

Chemical Society 

To-day, Oct. 14th.— EXETER Brancu : Washington Singer 
Laboratories, Prince of Wales Roa:!, Exeter, “ Diffrac- 
tion of Neutrons by Crystals,” Kathleen Lonsdale, 
5 p.m. 

Thurs., Oct. 20th.—Imperial College of Science and 
Technology, South Kensington, 8.W.7, “ Acetylene 
and Acetylenic Compounds in Organic Synthesis,” 
E. R. H. Jones, 7.15 p.m. 

Diesel Engine Users Association 

Thurs., Oct. 20th.—Caxton Hall, Westminster, S.W.1, 
“4 Comparison of Cylinder Liner Wear Under Base 
Load and Variable Output Operating Conditions,” 
Robert P. Kay, 2.30 p.m. 


Incorporated Plant Engineers 


To-day, Oct. 14th—East MipLanps Brancu: Welbeck 
Hotel, Nottingham, “ Lubrication,” 7 p.m. a 
Tues., Oct. 18th.—G.tascow BRANCH: Engineering 


Centre, 351, Sauchiehall Street, Glasgow, “ Thermal 
Efficiency on Industrial Plant by Combined Heat and 
Power,” Mr. Maxwell, 7 p.m. 

Wed., Oct. 19th.—LonDON BrancH: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, “ Main- 
tenance of Men and Machines,” T. P. ‘Howkins, 
7 p.m. WESTERN Branco: Grand Hotel, Bristol, 
“Routine Inspection and Maintenance of Industrial 
Refrigeration Plant,” Comdr. Turner, 7.15 p.m. 

Thurs., Oct. 20th—LivERPooL anD NortH WALES 
Branco: Radiant House, Bold Street, Liverpool, 
“Vee Belts and Vee Belt Drives,” R. Peach, 7.30 p.m. 

Institute of British Foundrymen 

Tues., Oct. 18th.—Stoven Section: High Duty Alloys, 
Ltd., Slough, Address by the President, R. Blandy, 
followed by a filin on “The Manufacture of a Cast 
Crank Shaft,” presented by R. B. Templeton, 7.15 p.m. 

Institute of Marine Engineers 
Oct. 20th.—85, Minories, E. Cc. 3, A Programme of 
jock,” * Pro- 
“ Servant 





Thurs., 
Selected Engineering Films : 
peller Making,” “The Cornish Engine,” 
of the People,” “‘ Time and Tide,” 7 p.m. 


Institute of Navigation 


Tues., Oct. 18th.—Royal Geographical Society, 1, Ken- 
sington Gore, S.W.7, Annual General Meeting, 2.30 
p-m. 

Institute of Physics 
Tues., Oct. 18th.—Etectronics Group: 47, Belgrave 


Square, S.W.1, “Some Recent Developments in 
Mere ury Vapour Lamps and Their Associated Equip- 
ment,” A. H. Willoughby, 5.30 p.m. 
Institute of Road Transport Engineers 
Thurs., Oct. 20th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2, “‘Modern Developments in 
Automobile Lubrication,” O. T. Jones, 6.30 p.m. 


Institution of Civil Engineers 


Tues., Oct. 18th—Great George Street, 8.W.1, ‘“ The 
Equipme nt of the Ilford Tube,” E. W. Cuthbert, 
5.30 p.m. 


Institution of Electrical Engineers 
To-day, Oct. 14th—EpvucaTion Discussion CIRCLE: 
Savoy Place, Victoria Embankment, W.C.2, dis- 
cussion on “‘The Application of Psychological and 
Other Tests to the Selection of Students for Courses 
and to Vocational Guidance,” opened by D. Smith, 


6 p.m.——N.E. StupeEnts’ Section: King’s College, 
Neweastle-upon-Tyne, Chairman’s Address, W. K 
Harrison, 7 p.m. 


Mon., Oct. 17th.—N.E. CentTRE: King’s College, New- 
castle- -upon-Tyne, Chairman’s Address, G. E. Moore, 
6.15 p.m Lonpon StrupEnts’ SEcTION: Savoy 
Place, Victoria Embankment, W.C.2, ‘‘The Testing 
of Power System Protective Gear,” P. W. Castle, 





7 p.m. 

Fe, Oct. 18th.—N. Miptanp CENTRE: Lighting Ser- 
vice Bureau, 24, Aire Street, Leeds, 1, “‘ The Measure- 
ment of Light and Colour,” G. T. Winch, 6.30 p.m. 

Wed., Oct. 19th.—Rapio Section: Savoy Place, Vic- 
toria Embankment, W.C.2, Inaugural Address as 
Chairman, R. T. B. Wynn, 5.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tues., Oct. 18th.—39, Elmbank Crescent, Glasgow, 
“Solving Foundation Problems by Soil Mechanics,” 
Ir. T. K. Huizinga, 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., Oct. 19th.—LONDON AND DISTRICT ASSOCIATE 
MEMBERS’ AND GRADUATES’ SECTION: Holborn 
Town Hall, W.C.1, “The Practical Application of 
Unit Heaters,” E. B. Tanner, 6.30 p.m. 
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Institution of Locomotive Engineers 

Wed., Oct. 19th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, Presidential 
Address, W. Cyril Williams, 5.30 p.m. 

Institution of Mechanical Engineers 

Sat., Oct. 15th.—YorKsHIRE BranoH GRADUATES’ 
Section: Visit to Hull Docks, 9.30 a.m., visit to a 
ship in port, 2 p.m. 

Mon., Oct. 17th—Mrptanp Brancw GrapvatTEs’ SEC- 
TION : James Watt Memorial Institute, Birmingham, 
“The Basic Principles of Mass and Flow-Line Produe- 
tion,” F. G. Woollard, 6.30 p.m. 

Thurs., Oct. 20th.—Dorchester, Park Lane, W.1, Annual 
Dinner, 7.30 p.m. 

Fri., Oct, 21st.—Storey’s Gate, St. James’s Park, S.W.1, 
“Engineering Steels Under Combined Cyclic and 
Static Stresses,” H. J. Gough, 5.30 p.m. 

Institution of Mining Engineers 

Thurs., Oct. 20th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2, General Meeting, ‘‘ The 
Power Problem in the Coal Industry,” B. L. Metcalf, 
2.15 p.m. 

Institution of Mining and Metallurgy 

Thurs., Oct. 20th.—Geological Society, Burlington 
House, W.1, ‘“‘The Use of the Wet Kata Thermo- 
meter on the Witwatersrand,” P. H. Kitto ; ‘* Investi- 
gations on the Production of Electrolytic Cobalt 
from a Copper-Cobalt Flotation Concentrate,” H. L. 
Talbot and H. N. Hepker, 5 p.m. 

Institution of Production Engineers 

To-day, Oct. 14th.—EasTERN CouUNTIES SECTION : 
House, Ipswich, ‘“‘ Design for Welding,” F. Jukes, 
7.30 p.m. WESTERN Section: T. . and J, 
Daniels Canteen, Stroud, ** Activities of P.E.R.A.,” D. 
F. Galloway, 7.30 p.m. 

Mon., Oct. lith—Dersy Svus-Section : 
Art, Green Lane, Derby, ‘‘ Cast Iron as an Engineer- 
ing Material,” H. T. Angus, 7 m.———H a LiFax 
SECTION : White Swan Hotel, Halifax, “Some Prac- 
tical Aspects of Gas Turbines,’ ’ T. L. Gardner, 7.15 


Electric 





School of 


p.m. 

Tues., Oct. 18th.—DUNDEE SECTION: 
Whitehall Crescent, Dundee, ‘“‘ New 
Scotland,” C. A. Oakley, 7.45 p.m. 

Wed., Oct. 19th.—BIRMINGHAM SECTION : 
Memorial Institute, 


Mather Hotel, 
Industries in 


James Watt 

treat Charles Street, Birming- 
ham, “Production Management Problems,” M. 
Seaman, 7 p.m. EpixsurcH Section: North 
British Station Hotel, Edinburgh, ‘‘ Joint Consul- 
tation—Some Practical Problems,’ Mr. W. Raphael, 
7.30 p.m. LivERPOOL Section: Exchange Hotel, 
Tithebarn Street, Liverpool, Informal Discussion 
Evening, 7.15 p.m. LONDON GRADUATE SECTION : 
36, Portman Square, W.1, ‘“ Graduate Status—the 
Responsibilities and Implications,’ T. B. Worth, 
7.15 p.m. 

Thurs., Oct. 20th——Guascow Section: Institution 
of Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, “‘ Material@Handling,” F. T. Dean, 7.30 
p.m.——LEIcesTeR Section : College of Technology, 
The Newarke, Leicester, ““The Use of Rubber as 
an Engineering Material,’”’ G. W. Trowbridge, 7 p.m. 

Lonpon SECTION: Royal Empire Society, 

Northumberland Avenue, W.C.2, Presidential Address, 

W. Core, 7 p.m. ‘WESTERN Section : University 

College of the South-West, Exeter, ‘“‘The Metallur- 

gists’ Place in Production Engineering,” E. R. Gadd, 

7.30 p.m. 

















Institution of}Works Managers 
Tues., Oct. 18th.—LoNDON BrancH: Royal Society 
of Arts, John Adam Street, Adelphi, W.C.2, “‘ Prob- 
lems of British Industry To-day,” L. C. Ord, 6.45 
p.m. 
Iron and Steel Institute 
Tues., Oct. 18th.—4, Grosvenor Gardens, 8.W.1, Joint 
Meeting with the British Iron and Steel Research 
Association to discuss er on the corrosion and 
corrosion-fatigue of steel, 10.30 a.m. 
Junior Institution of Engineers 
To-day, Oct. 14th.—39, Victoria Street, 8.W.1, “‘ Modern 
Railway Permanent Way,” G. F. Kent, 6.30 p.m. 
Fri., Oct. 2\st.—39, Victoria Street, Westminster, 
8.W.1, “The Cathode Ray Oscillograph,” G. 
Newbery, 6.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Oct. 14th.—Literary and Philoso —— Society, 
Newcastle- -upon -Tyne, Presidential Address, Mungo 
Campbell, ‘ “ Application of Photo-Elastic Methods to 
Ship Design Problems,” J. A. H. Paffett, 6.15 p.m. 
Reinforced Concrete Association 
Wed., Oct. 19th.—Institution of Structural Engineers, 
ll, Upper Belgrave Street, 8.W.1, ‘‘ Translucent 
Concrete,” H. Wingrave Newell, 6 p.m. 
Sheet and Strip Metal Users’ Technical Association 
Thurs. and Fri., Oct. 20th and 21st.—Charing Cross 
Hotel, W.C.2, Annual Autumn Conference. 
Sheffield Society of Engineers and Metallurgists 
Mon., Oct. 17th.—Royal Victoria Station Hotel, Sheffield, 
“Gas Turbines,” R. J. Welsh, 6.15 p.m. 
Society of Chemical Industry 
20th.—Roap aND Bour~pinc MarTeERIALs 
Institution of Structural Engineers, 11, 
“ Building Materials 


Thurs., Oct. 
GROUP : 
Upper Belgrave Street, 8.W.1 
in Antiquity,” N. Davey, 6 p.m. 


Stephenson Locomotive Society 

To-day, Oct. 14th.—General Offices, Central Station, 
Live 1, “‘ Forty Years by the Lineside in Picture 
and Story,” R. A. H. Weight, 7 p.m. 

Sat., Oct. 15th.—Manchester Geographical Society, 
St. Mary’s Parsonage, Deansgate, Manchester, “ “a 
Years by the Lineside in Picture and Story,” R. A 
Weight, 6.15 p.m, 


Oct. 14, 1949 
Personal and Business 
Voss INSTRUMENTS announces that its adddregs 
is now Faraday Court, High Street, Maldon, Essex 


(telephone, Maldon 517). 


Mr. L. N. Burt, M.I.Mech.E., announces that 
his address is now 86, Harrow View, Hurroy, 
Middlesex (telephone, Harrow 6835). 


Tue British THomson-HovusTon Company, Ltd,, 
states that Mr. K. R. Hopkirk, chief mechanical 
engineer, has been elected a director. 


THE FEDERATION OF BritisH INDUSTRIES states 
that Major Robert Gascoigne has been app inted 
assistant secretary at its Scottish office in G!isgow, 


RICHARD an. Ltd., announces the ay point. 
ment of Mr. W. Fisher, M.I.E.D., A.M.1.P., E,, 
as manager of Ong London office at 235, Vau shall 
Bridge Road, 8.W.1. 


THE MINISTRY OF CIVIL AVIATION states th:t Mr, 
C. J. Lewin has been appointed to the new post of 
Civil Air Attaché, Central American and Carilboan 
Republics, with headquarters in Jamaica, 


Mr. J. A. THRALL has been appointed assistant 
divisional engineer to the Port of London Autho. 
rity. He was formerly on the engineering staff 
of the River Wear Commission. 


Str Henry Grayson, Barrt., has retired from 
the board of A. and R. Brown, Ltd., Liverpool, 
owing to his advancing age. Mr. V. S. Mangham, 
general manager, has been elected a director. 


SPECIALLOID, Ltd., is extending its foundry and 
machining plant at its Leeds works, and in the 
new year will transfer to Leeds production at 
present undertaken at the Boreham Wood and 
Finchley premises. 


THe CHLORIDE ELEcTRICAL SToRAGE Company, 
Ltd., announces the retirement, after forty-five 
years’ service, of Mr. E. C. McKinnon, M.I.E.E., 
chief engineer. Mr. C. P. Lockton, A.M.I.E.E., 
has been appointed to succeed him. 


CoLTRATE, Ltd., is the name of a new company 
supplying ‘ ‘ Coltrate ” boiler brickwork settings 
plastic, hitherto handled by the Brittain Engineer. 
ing Company. The address of the new company 
is 19a, Coleman Street, London, E.C.2 (telephone, 
Monarch 8631). 


Mr. E. J. M. Marueson, A.C.G.I., A.M.I.C.E., 
has been appointed assistant district engineer, 
Sheffield, in the Eastern Region of British Rail- 
ways. He was formerly senior assistant in the 
Divisional Engineers’ Office, Western Region of 
British Railways. 

J. SaGar anv Co., Ltd., and Burrows Green, Ltd., 
announce the formation of an associated company, 
known as Houghton Engineers, Ltd., which will 
manufacture woodworking mac hinery at a new 
factory at Houghton-le-Spring, Co. Durham. Mr. 
F. W. Burrows is resident managing director at 
the new factory. 


Mr. O. V. BuLuerp, Past-President of the Insti- 
tution of Mechanical Engineers, has been elected 
an Honorary Member of the American Society of 
Mechanical Engineers. Mr. Bulleid is to receive 
the award when he addresses the annual meeting 
of the Society’s Railroad Division in New York 
on December Ist. 


Mr. T. B. O. Kerr has been appointed secretary 
of the General Electric Company, Ltd., and Mr. 
E. J. Cutts has succeeded him as assistant secre- 
tary. These appointments follow the retirement, 
on September 30th, of Mr. Thomas Dyke, from the 
office of secretary, after forty-five years in the 
company’s service. 

THE GENERAL ELectric ComPany, Ltd., announces 
the retirement of Mr. R. O. Ac kerley, M.LE.E.. 
manager of its illuminating engineering department 
since 1931. Mr. Ackerley, who joined the G.E.C. 
staff in 1919, is a past-president of the Illuminating 
Engineering Society and chairman of the Utilisation 
Section of the Institution of Electrical Engineers. 


MANCHESTER Ort REFINERY (SALES), Ltd., has 
been formed to handle the sales of all the products 
of Manchester Oil Refinery, Ltd., including those 
hitherto distributed by its subsidiaries, Petromor, 
Ltd.; Puremor, Ltd., and British Transformer 
Oil and Lubricants, Ltd. The London office of the 
new company is at 170, Piccadilly, W.1 (telephone, 
Mayfair 6618). 


E. H. Jones (MacuineE Toots), Ltd., states that 
its administrative offices are now situated at 
Garantools House, Portslade, Brighton (telephone, 
Portslade 8815; telegrams, ‘“‘ Garantools, Port- 
slade’’). The company’s sale division (home and 
export) is now at 10, Dover Street, London, W.1 
(telephone, Regent 2967; telegrams, “‘ Garantools, 
Telex, London”’), and the address of the used 
machine tool division is 15, Colindale Avenue, 
Edgware Road, The Hyde, N.W.9. (telephone, 
Colindale 3251). 
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A Seven-Day Journal 


Chamber of Shipping of the United 
Kingdom 

Av a meeting of the Council of the Chamber 
of Shipping of the United Kingdom, which was 
held on Thursday, October 13th, the President 
of the Chamber, Mr. Colin 8S. Anderson, made 
reference to the recent heavy increase in the 
price of fuel, diesel, and gas oils for shipping. 
That increase, he went on to say, was the one 
item of operating costs which had lately shown 
a reduction, and it was most disturbing. It 
would, he said, inevitably be reflected in the 
level of freight rates. The total cost of bunker- 
ing, Mr. Anderson pointed out, could represent 
as much as 40 per cent of the expenses of a 
yoyage. One shipping company had esti- 
mated that the increased oil prices would entail 
an extra expenditure of £250,000 for fifty 
voyages, or £5000 each voyage. Another 
shipping company had worked out that on one 
of its modern ships the cost of fuel oil with the 
latest increase would be of the order of £2250 
per voyage, which was equivalent to an increase 
in the current freights on grain of 5s. per ton. 
A third shipping company had estimated that 
it will have to pay £108,000 a year more for 
fuel in respect of its nine ships. It was 
announced that the International Chamber of 
Shipping will meet in London in November. 
The main subject for consideration is that of 
flag discrimination, and currency restrictions, 
as applied to shipping. Other matters of 
importance will, however, include Suez Canal 
dues, double taxation, limitation of liability 
and uniform tonnage measurement. At this 
conference Great Britain will be represented by 
Mr. Colin S. Anderson as Chairman of the 
General Council of British Shipping, and by Sir 
tuy Ropner and Mr. Leslie O’Brien, the two 
Vice-Presidents. 


The Royal Institution 


Iv is announced by the Royal Institution that 
Professor E. K. Rideal has resigned his positions 
as director, Fullerian Professor of Chemistry, 
and director of the Davy-Faraday Research 
Laboratory at the Royal Institution. These 
posts he has held since 1946, and his duties will 
end on December 31st. It is further announced 
that Professor E. N. da C. Andrade has been 
appointed director, resident professor and 
director of the Davy-Faraday Research Labora- 
tory from January 1, 1950. Professor Rideal, 
we may recall, was one of Britain’s foremost 
physical chemists, and he was Professor of 
Colloid Chemistry at Cambridge for sixteen 
years. Professor Andrade has been Quain 
Professor of Physics in the University of London 
since 1928. He has been a member of the Advi- 
sory Council onScientific Research and Technical 
Development to the Ministry of Supply since 
its inception in 1942. He was also Scientific 
Adviser to the Director of Scientific Research, 
the Ministry of Supply, from September, 1939, 
till 1943. He is a past President of the Physical 
Society and a past member of the Council of 
the Royal Society. Professor Andrade is also 
the Foreign Secretary of the Physical Society. 


Snowy River Hydro-Electric Scheme 


In an article published in our issue of June 
10th last we described and illustrated the pro- 
posed hydro-electric developments in South- 
Eastern Australia in connection with the 
Snowy, Murray, Murrumbidgee and Tumut 
Valley schemes in New South Wales. On 
Monday last October 17th, a beginning with 
the scheme was made when a charge of dyna- 
mite was exploded at the site of the first dam 
near the small town of Adaminaby not far 
from Mount Kosciusko. The inauguration 
ceremony was performed by the Governor- 
General, Mr. McKell, and among those present 
were Mr. Chifley, the Prime Minister of Aus- 
tralia; the Governor, Lieutenant-General 
Northeott ; and Mr. McGirr, the Premier of 


New South Wales. The scheme will be the 
largest hydro-electric undertaking in Australia, 
and will comprise sixteen underground power 
stations, all of which will be constructed so as to 
be immune from aerial attack. The current 
ultimately supplied will go far to meet the four- 
fold increase in power demand, estimated in 
the next thirty years in Victoria and New South 
Wales. In addition to ample supplies of cheap 
electricity, a considerable amount of irrigation 
water will be made available for the develop- 
ment of agriculture in the river areas. It is 
also expected to establish new key and defence 
research works in the area served, and Mr. 
Chifley expressed the hope that new population 
would be attracted to the area and that its 
development would bring heavy industries 
from Great Britain and skilled workmen to 
establish them. 


James Nasmyth, Inventor of the 


Steam Hammer 


An interesting memorial to a _ distin- 
guished Edinburgh citizen has been created 
by the erection of a bronze plaque at 47, York 
Place, Edinburgh, to commemorate James 
Nasmyth, inventor of the steam hammer. The 
wording on the plaque is as follows :— 


BIRTHPLACE OF 
JAMES NASMYTH 
1808 — 1890, IN- 
VENTOR OF THE 
STEAM HAMMER 


THE 
ALEX. 
1758—1840 - 


HOME OF 
NASMYTH 
ARTIST 


The Nasmyth family played a prominent 
part in the life of Edinburgh at the begin- 
ning of last century. Alexander Nasmyth, 
a friend of Burns and the father of James 
Nasmyth, did much to establish the School 
of Landscape Painting in Scotland as well 
as designing many buildings of architec- 
tural merit. James Nasmyth, as a_ boy, 
attended the Royal High School and was one 
of the first students when the School of Arts 
was founded in 1821. His genius blossomed 
out in mechanical invention, and amongst 
many appliances the steam hammer played a 
part of very great importance in mechanical 
development throughout the world, particu- 
larly in connection with naval dockyards and 
the production of large forgings. He succeeded 
in business as well as being an able engineer, 
and on his retirement devoted his time to the 
study of astronomy. His biography was 
edited by Samuel Smiles. The contributors to 
the memorial are the Royal Scottish Society of 
Arts, the Institution of Mechanical Engineers, 
the Royal Scottish Academy, the Royal Society 
of Edinburgh and the Watt Club. 


Generating Plant Extensions 


Tue British Electricity Authority has re- 
ceived the consent of the Minister of Fuel and 
Power to the establishment of two new 
generating stations and to extensions at three 
existing stations. The new stations will 
be at Barrow-in-Furness (to be -known as 
the Roosecote Marsh station) and at East 
Yelland, near Barnstaple, and the extension 
work will be carried out at the North Tees (Co. 
Durham), Keadby (Lincolnshire) and Acton 
Lane (Willesden) stations. The first sections 
of the new stations will comprise respectively 
an installation of two turbo-alternators of 
30,000kW and two boilers, each of an evapora- 
tive capacity of 300,000 lb per hour, at Roose- 
cote Marsh, and two turbo-alternators of 
30,000kW and four boilers, each of an evapora- 
tive capacity of 180,000 lb per hour, at East 
Yelland. The extensions of existing stations 
comprise one 60,000-kW turbo-alternator and 


one 360,000 Ib per hour boiler at North Tees ; 
one 60,000-kW turbo-alternator and one 
550,000 lb per hour boiler at Keadby ; and one 
30,000-kW turbo-alternator and two 240,000 Ib 
per hour boilers at Acton Lane. Thus a total of 
270,000kW of generating plant is authorised. 
The new stations and extensions are part of 
British Electricity’s plan to build thirty-eight 
new power stations and install plant in 
forty-three existing stations so as to provide 
40 per cent more power within the next four 
years. 


Department of Scientific and Industrial 
Research 


THE Department of Scientific and Industrial 
Research announces that the Lord President of 
the Council has appointed Mr. A. H. Wilson, 
F.R.S., Mr. A. H. 8. Hinchcliffe, Lord Halsbury, 
F.R.1.C., F.Inst.P., and Professor R. S. 
Edwards to be members of the Advisory Council 
for Scientific Research for five years from 
October 1, 1949. Mr. A. H. Wilson combines 
university and industrial experience in science. 
He was a Fellow of Emmanuel College, Cam- 
bridge, from 1929 to 1933, and a Fellow and 
Lecturer at Trinity College, Cambridge, and a 
University Lecturer in Mathematics from 1933 
to 1945. In 1945 he became director of research 
and development of Courtaulds, Ltd. Mr. 
A. H. 8S. Hinchcliffe, governing director of 
Glazebrook Steel and Co., cloth merchants and 
exporters, of Manchester, has a special interest 
in the use of science in industry. He has been 
Chairman of the Manchester Joint Research 
Council and was largely responsible for its 
creation. Mr. Hinchcliffe has been President of 
the Manchester Chamber of Commerce and is a 
Director of the Manchester Royal Exchange. He 
is also a member of the Court of Governors of 
Manchester University. Lord Halsbury is man- 
aging director of the National Research Develop- 
ment Council. Professor R. 8. Edwards is an 
economist, who has recently made a compre- 
hensive study of research associations. He is 
on the staff of the London School of Economics, 
and is also one of the industrial correspondents 
of The Times. The new members succeed Mr. 
W. F. Lutyens, Mr. W. J. Drummond, Sir 
Henry Guy and Sir William Halcrow, who 
have retired on the completion of their appoint- 
ments. 


Mr. Peter Masefield’s New 
Appointment 


On Monday, October 17th, it was announced 
by Lord Douglas of Kirtleside, the chairman of 
British European Airways, that the Minister of 
Aviation has approved the appointment of Mr. 
Peter Masefield as chief executive of British 
European Airways and has appointed him a 
member of the Board. Mr. Masefield joined the 
company in January as assistant to the chair- 
man and was later made deputy chief executive. 
Since the resignation of Mr. J. V. Wood Mr. 
Masefield has acted as chief executive. Mr. 
Peter Gordon Masefield, who is thirty-five years 
of age, was educated at Westminster School 
and in Switzerland, and afterwards studied at 
Jesus College, Cambridge, taking his M.A. 
(Eng.) Degree. He joined the designs staff of 
the Fairey Aviation Company, Ltd., in 1935, 
and in 1937 the editorial staff of The Aeroplane. 
He was a war correspondent in France and in 
1943 was appointed Personal Adviser on Civil 
Aviation to Lord Beaverbrook, Lord Privy 
Seal and Secretary of the War Cabinet Com- 
mittee on Post-War Civil Air Transport. He 
was the first British Civil Air Attaché in 
Washington in 1945, and was later appointed to 
the Ministry of Civil Aviation, where he served 
as Director-General of Long-Term Planning and 
Projects. He is a Fellow of the Royal Aero- 
nautical Society, a member of the Institution of 
Aeronautical Engineers, and a graduate of the 
Institution of Mechanical Engineers. 
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American Tramcar Developments 
By R. HOWARD, A.M.I.Mech.E. 


Jew kindred subjects of town planning 
and municipal transport are of topical 
interest and their practical co-ordination 
is basic to the successful functioning of any 
city. This applies not only to existing cities 
whose transport systems may have grown 
along haphazard lines dictated by unplanned 
development but with greater force to satel- 
lite township projects, many of which as 
yet only exist on paper. No single system 
of transport meets all requirements and such 
factors as traffic density and route dispo- 


America may be cited: high acceleration 
and deceleration, high passenger and over- 
load capacity, safe high-speed operation, 
longer potential life, ease and simplicity of 
control, greater all-weather reliability, suit- 
able for subway and multi-unit operation, 
and unrestricted kerbside parking. 


THE P.C.C. TRAMCAR 


The modern American tramway had its 
inception in 1929 at the Electric Railway 
Presidents Conference Committee, which, 





P.cC.cC. TRAMCAR 


sition have important bearing on the corre- 
lation of the selected systems. 

Several large cities in Great Britain have 
three systems of transport in use, and recent 
trends point to the ultimate abandonment 
of some existing and obsolete tramway 
systems in favour of diesel buses or trolley- 
buses where the existing electricity supply 
is to be used. To this trend there are, 
however, certain notable exceptions, among 
which the excellent high-speed bogie tram- 
cars operated at Blackpool and Glasgow 
are well-known modern examples. In cer- 
tain other cities, however, the existing tram- 
way system, lapsing into partial decay, 
becomes uneconomic by its obsolescence 
and is compared unfavourably with com- 
peting examples of modern diesel and trolley- 
buses. 

Agreement on the useful sphere of acti- 
vity of each of these three systems of trans- 
port will probably never be established, 
since many complex factors, some technical, 
some economic, and some political, are 
involved. It is, however, instructive to keep 
informed on solutions arrived at in develop- 
ing urban transport systems in other parts 
of the world, although it is evident that 
these solutions may need to be modified to 
meet local conditions existing in other 
countries. 


AMERICAN DEVELOPMENTS 


It may at first sight appear anomalous 
that a continent having immense reserves 
of fuel oil and a highly developed automotive 
industry should consider the large use of 
tramears for city transport. However, 
most large American cities have modern 
tramway systems, that at Chicago, for 
example, having a route mileage of several 
hundred. Among basic reasons for retaining 
and developing this form of transport in 


realising the danger of operating obsolete 
and uneconomic equipment, sponsored the 
development of a new design, known as 
the P.C.C. car. The committee was financed 
by voluntary contributions from operating 
and manufacturing companies and drew up 
a specification calling for a design having 
high acceleration and braking rates so that 
normal automobile traffic should not be 
impeded. Quick response to control and 
smooth operation were also required. 

This tramcar, details of which are given 
below, has a top speed of about 45 m.p.h. 
on level tangent track, and an acceleration 
of about 4 m.p.h. per second, with a similar 
figure for braking. With emergency brak- 
ing, this figure rises to a rate of 7 m.p.h. 
per second. The acceleration represents a 
figure about double that at present achieved 
by London trolleybuses and allows the car 
to reach a speed of 30 m.p.h. in about 20 
seconds and to cover half-a-mile in only 
one minute from a dead stand. These 
performance figures give an average speed 
of about 15 m.p.h., with six stops per mile, 
a figure which drops to about 12 m.p.h. 
if the number of stops is increased to ten. 

Energy consumption figures per car mile 
are given in one of the accompanying graphs 
and may be compared with an average figure 
of about three units per car-mile for London 
trolley-buses. 

Although the first cars were not in ser- 
vice until 1936, and the war years have 
intervened, these vehicles have proved so 
popular that there are now over 5000 cars 
in operation, both on standard gauge and 
3ft 6in track, the latter being in Los Angeles 
and demonstrating the suitability of these 
vehicles for narrow-gauge operation. Among 
the American cities having large fleets of 
modern P.C.C. cars may be mentioned 
Pittsburgh (666), Chicago (683), Washing- 
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ton, D.C. (490), and Philadelphia (470), 
It is also noteworthy that even Detroit, 
the home of the American automobile indus. 
try, with a high car-owner population, 
operates a fleet of P.C.C. cars. 


GENERAL DESCRIPTION 


The standard P.C.C. car is a single-deck, 
double-bogie unit weighing about 33,000 |b 
empty and about 42,000 Ib loaded. The 
seating capacity is about sixty passengers, 
but there is ample provision for standing, 
Accompanying illustrations indicate its lay. 
out and appearance. The overall length 
of a standard car is about 50ft, the width 
9ft, and the height from rail to roof-top 
about 10ft. The two bogies are at 25ft 
centres and have 26in diameter wheels on 
a 6ft wheelbase. Each bogie weighs about 
16,000 Ib. 

The car-body structure has an all-welded 
underframe of high tensile steel, and a super. 
structure of welded construction of open. 
hearth steel. Standard door equipment, 
of 5ft 6in width, is usually arranged for front 
entrance where fare collection by the driver 
is made, and the exit is usually about the 
centre of the car. Doors are of folding pat- 
tern, operated pneumatically, and are con- 
trolled by the driver from switches on the 
control panel. The centre exit may be 
arranged for treadle operation, although all 
doors are interlocked with the control and 
brake circuit to prevent brakes being released 
and power applied before all doors are 
closed. 

Tubular seats are arranged transversely 
and positioned opposite windows, additional 
windows being provided at eye level for 
standing passengers to facilitate identifi- 
cation of street names. 

Car-heating and ventilation is by a force 
draught system from the main blower and 
uses waste heat from the control and brak- 
ing resistance for heating the car in the winter, 
the distribution of air being by means of 
ducts built into the car structure. 

Driving controls are confined to foot- 
pedals for braking and acceleration and a 
*‘deadman’s”’ interlock. The driver’s win- 
dows are sloped at an angle of 12 deg. or 





DRIVING COMPARTMENT 


24 deg. and include a shadow apron. Single- 
end operation is usual with most cars, 
although where no turning loops exist dual- 
end control can be arranged. A typical 
driving compartment is illustrated here- 
with. 

Boaizs 


Each bogie is equipped with two four- 
pole d.c. 300/600-V series motors, having an 
hourly rating of 55 h.p. and a maximum 
permissible speed of 4800 r.p.m. The motor 
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weight is 715 lb, which gives a figure of 
12:7 lb/h.p. The motor frame is of fabri- 
cated rolled steel plate arranged for blower 
ventilation, and is attached to the tubular 
lightweight bogie frame by lugs, so that the 
entire weight of the motor is spring-borne. ’ 
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cut out by this control is 136. The speed 


with which the brush arm moves is governed 
by an accelerating relay set to retain con- 
stant current conditions for the acceleration 
rate selected for the vehicle. 

For dynamic braking, a maximum of 
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is important from an operational viewpoint 
to meet fluctuating traffic conditions. 

The normal arrangement of the control 
equipment for multi-unit operation provides 
control from the leading car only, so that 
all other equipment is inoperative. A 





INTERIOR OF P.C.C. TRAMCAR 


Among other features which may be men- 
tioned are skewed armature slots to reduce 
noise and the terminals mounted on the 
motor frame in place of the more usual motor 
leads. 

The drive is taken from the motor by a 
short cardan shaft incorporating flexible 
couplings and to the axle through a hypoid 
gear drive, having a pinion of six teeth, 
meshing with a forty-three-tooth wheel. 
This gearing is mounted in a transverse 
tubular housing, which also incorporates 
the main axle roller bearings, which are 
arranged close to the inside of the wheels, 
since the main frame is between the wheels. 

The bogies are provided with rubber 
springs and resilient wheels having rubber 
sandwiches between the hub and treads. 
Connection of the bogie to the car body is 
through a steel tube which fits into a cylin- 
drical bearing in the bogie bolster, with 
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small clearances to eliminate noise due to 
loose play of parts. 

A photograph reproduced herewith shows 
the bogie lay-out. 


ConTROL GEAR 


The control equipment provides rheostatic 
acceleration of the four motors, so that 
two are connected permanently in series 
and the two series groups are connected in 
parallel. To meet the requirements of 
smooth operation and high acceleration 
rates a commutator-type, motor-driven con- 
troller is used and provides a large number 
of accelerating and braking steps. This 
controller consists of a stationary commu- 
tator with sections of the motor resistors 
connected between adjacent commutator 
segments. These resistances are progres- 
sively cut out as the motor-driven brush 
arm passes over the commutator. The total 
number of resistance steps which can be 


272 steps are provided, 

by using the commu- 

tator resistances twice. A magnetically- 
operated line breaker and line contactor 
are used to open and close the main power 
circuit. 


BRAKING 


Three systems of braking are used : dyna- 
mic, track and a band brake on the drive 
shaft. Depressing the brake pedal applies 
and simultaneously graduates the dyna- 
mic and drive shaft brake. 

When the commutator brush arm referred 
to above is in the dynamic brake position 
the solenoid of the drive shaft brake actua- 
tor is not energised. The drive shaft method 
of braking only becomes operative at the 
end of the dynamic braking sequence and 
the shaft band brake is therefore only 
employed when the motor brake fades at 
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about 1 m.p.h. As will have been gathered, 
the commutator controller used during 
acceleration is also applied to control 
the dynamic braking. When this opera- 
tion is called for, the brush arm retraces 
the path taken for the previous motoring 
cycle back to its starting position, but 
utilises the commutator resistance twice 
during this braking cycle to dissipate the 
dynamic braking energy. 

These operations are under the control 
of the braking portion of the combined 
accelerating and braking motor controller, 
which is operated by foot pedals on the floor 
of the cab. The braking pedal also controls 
a graduated application of the track brake 
and when fully depressed sands the rails 
for an emergency stop. 


Mout1-Unit OPERATION 


Of the many advantages of this type of 
car the ability to operate as a multi-unit 


A Brake actuator 
B Drum brake 





C. Air intake to traction motor 
D Track brake shoe 


TRAMCAR BOGIE 


twenty-one-conductor train line is used 
and the distribution of power is arranged so 
that only one current collector is used for 
each pair of cars, an arrangement which 
saves wear on overhead and trolley shoes. 


COMPARISON WITH EXISTING CARS 


Performance graphs, reproduced here- 
with, have been prepared to demonstrate 
the effect on car performance of this new 
design of vehicle. Curve A relates to a 
conventional car having four 40 h.p. motors, 
each weighing 2400 lb, giving a figure of 
60 Ib/h.p. compared with a figure of 12-7 
lb/h.p. for the P.C.C. car motors. The empty 
weight of car A is 48,000 Ib, compared with 
the 33,000 lb of the P.C.C. car and the 
respective gear ratios are 4-5/1 and 7-17/1. 
Car A has 33in diameter wheels. It will 
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be seen that in one minute the P.C.C. car 
attains 40 m.p.h., whereas car A reaches a 
figure of 27 m.p.h., and in a similar time- 
period the P.C.C. car covers 2800ft against 
that of 1800ft for car A. 

A number of factors have contributed 
to this marked improvement in performance. 
First, the reduction in tare weight of 
15,000 Ib, which has been made possible 
by a re-designed frame of high tensile steel 
and of fabricated construction. Secondly, 
the increase in motor power, which has 
partly been made possible by increasing 
the speed range so that with the P.C.C. 
motor the maximum safe speed is now 
5,000 r.p.m. compared with that of about 
2,000 r.p.m. on the older cars. This maxi- 
mum motor speed was partly related to the 
type of transmission used. Lastly, the 
change over from axle-hung motors with 
low-ratio spur gears to spring-borne motors 
with a high-ratio right-angle hypoid gear 
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drive has been a major factor in improving 
the operating characteristics of the car. It 
has also assisted in reducing the unsprung 
weight on the axles. This in turn has 
added to the improvements in riding and 
reduction in transmission noise obtained by 
the use of rubber in the bogie mounting and 
in the wheels. 

It is perhaps worthwhile recording that 
these cars, operated by one man, give an 
extremely smooth ride, from which the 
noise associated with conventional cars is 
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entirely eliminated. They have met with 
good reception by the public and in one 
large city a vote showed that 88 per cent 
of the passengers considered these cars 
superior to buses. 

The car bodies are constructed by the 
Pullman Standard Car Manufacturing Com- 
pany and the electrical equipment, including 
the motors and control gear, by the General 
Electric Company. The mechanical details 
of the trucks are by the Clarke Equipment 
Company. 


Notes on the Use of Radon in 


Engineering 


Radiography 


By V. E. PULLIN, C.B.E. 


GENERAL 


—— are many instances where radio- 
graphy by radon is preferable to radio- 
graphy by radium salt. The smallness of 
the focal source in the case of radon permits 
comparatively high intensities of gamma- 
radiation to be usefully employed and to 
produce clear and readable radiographs, at 
much shorter focal film distances than when 
using a radium salt source. This circum- 
stance, for example, sometimes enables 
radon to be used for weld radiography, 
where very fine defects may be anticipated. 
Further, the employment of high radiation 
intensities very considerably reduces expo- 
sure time and brings it within economic 
limits. 

Radon is often convenient in the exami- 
nation of intricate castings where, because 
of the desirability of introducing the source 
into confined and awkward areas, the focal 
film distance is necessarily restricted. There 
will probably be very considerable demand 
for radon in the examination of welded 
ship construction, not so much in straight- 
forward inspection, which will be very 
much better achieved by X-ray examination, 
but in difficult and confined spaces, where 
it might be impossible to introduce an X-ray 
tube. 


AVAILABILITY OF RADON 


Until recently radon has not been generally 
or easily available to industry, but now that 
the Radiochemical Centre at Amersham has 
announced that regular supplies may be 
obtained, this important and inhibiting 
factor isremoved. Prices of various strengths 
of source and conditions of supply are avail- 
able on application to the Centre. It is 
understood that the practice of the Centre 
is to supply radon sealed into a glass cap- 
sule or seed. The purchaser must provide 
a metal capsule into which the Centre will 
permanently instil the glass radon seed. 
The purchaser must also provide a suitable 
protective bomb or container for the purpose 
of transporting and storing the source. 
Details of the degree of protection required 
to be incorporated in this container are also 
obtainable from the Centre. 


PROTECTION 


Until the issue of the revised “ Recommen- 
dations of the British X-Ray and Radium 
Protection Committee ’’ in October, 1948, 
the X-ray and gamma-ray tolerance dose 
was regarded as 1 rontgen per week. The 
maximum permissible dose now recommended 
is 0-5 rontgen in any one week. 

A radon seed enclosed in a lead container 
or one of other material of very high density 


and appropriate thickness, may be trans- 
ported, used and stored with comparative 
safety to personnel, but it is to be emphasised 
that however thick the walls of such a con- 
tainer may be, there will always be a dis- 
tance factor involved, which must be rigidly 
observed if safety requirements are fulfilled. 
The thickness of the walls of the container 
and the distance factor will, of course, be 
governed by the intensity of the source. 
The weight and “handlability ’’ of the bomb 
are, of course, to some extent limiting fac- 
tors when deciding on its wall thickness. 

There are available several dosemeters 
which may be used to measure the radiation 
quantity at any point (expressed in ront- 
gens) and the safety of a container or bomb 
containing a radio-active source should always 
be checked by appropriate measurements. 
One such dosemeter which is compact, simple 
to use and which may be read directly in 
rontgen units is the Victoreen condenser ront- 
gen meter. Operators and personnel engaged 
upon gamma-ray radiography should receive 
special instruction in the safety precautions 
that must be observed in this work. This 
aspect of the question is highly important 
and to some extent complicated. Profi- 
ciency both from the point of view of safety 
and radiographic technique can only be 
achieved by experience. However, there 
are one or two fundamental points concerned 
with safety which are of vital importance 
and should be specially mentioned. 

All persons who may be associated with 
radiography, whether by X-rays or gamma- 
rays, should undergo periodic blood tests, 
which should be carried out by a recognised 
pathologist. In this connection it is well 
to note that some people are more sensitive 
to the effects of radiation than others. 

It is recommended that all persons engaged 
on radiography should carry wrapped dental 
films on their person; such films should be 
submitted to the N.P.L. for development 
under control. The N.P.L. has a special 
organisation to carry out this service, 
of which full details can be obtained on 
application. 

It is also strongly recommended that 
persons engaged in radiography by gamma 
radiation should carry small integrating 
dosemeters, the readings of which instru- 
ments should be recorded day by day for 
each person. By this method a record may 
be kept showing the actual amount of radia- 
tion received per day by each individual. 
These small dosemeters are obtainable com- 
mercially. They should be calibrated at 
monthly intervals. The greatest care should 
be observed to ensure that the actual radon 
seed, or its covering metallic capsule, is 
never handled by pliers, forceps, tongs or 
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such instruments, because of the risk involved 
of breaking the capsule. Radon is a lethal 
gas and it is vital that on no account must 
it escape into the atmosphere. Radon 
sources, when finished with, should immedi. 
ately be returned in their protective con. 
tainer or bomb to the Radiochemical Centre 
at Amersham. It must be remembered 
that, notwithstanding the fact that a radon 
seed may be enclosed in a lead bomb of 
adequate design, the best protection from 
the effects of gamma radiation is distance, 
The greater the distance separating the 
radioactive source from personnel, the better, 
This truth is universal. It applies not only 
to working conditions bué also to storage 
and transport. 

In the opinion of the writer it is not 
sufficient to place warning notices in the 
neighbourhood of the site of gamma-ray 
radiography. The appropriate safe distance 
from the source should be roped off. 


TECHNIQUE 


In a great many cases radon may be used 
radiographically without removing the seed 
or capsule from the container. Radon and 
radium containers are generally made in 
such a way that a protective cap or caps 
may be removed to allow the gamma radia- 
tion to emerge in one or two particular 
directions. On the other hand, there are 
very many instances where such a method of 
use is not possible because the essence of 
the inspection is that the radon capsule 
should be placed in a position inaccessible 
to the comparatively bulky container. It 
may be, for example, that it is desirable to 
use the radon to radiograph a large number 
of specimens placed all round it. In the case 
of pipe or cylinder welding, it is frequently 
necessary to place the radon capsule inside 
the cylinder in order that a radiograph of a 
circumferential seam may be obtained by 
one exposure. Similar problems may arise 
in the examination of complicated castings 
and also in ship constructional welding. 

The gamma-ray activity of radon rises 
to a maximum in about four hours, when 
the container is filled. It then decreases 
exponentially and reaches its half-value 
in 3-825 days. This decay, of course, 
tends to increase exposure time in radio- 
graphy, but starting off with a comparatively 
large source, it has quite a long period of 
useful life. 

For example, suppose we start off with a 
500me source of radon and we wish to radio- 
graph a steel plate 3in in thickness at a 
focal film distance of 10in. The exposure 
will be something of the order of half-an- 
hour. In 3-825 days the strength of the 
source will have decreased to 250 mes and 
the exposure under the same conditions 
would be just a little more than double. 
In another 3-825 days the source would 
have deteriorated to 125mcs. The exposure 
under the same conditions would now be of 
the order of 2} hours. It will be seen, there- 
fore, that with an initial source of 500mcs 
we have a useful radiographic life of nearly 
three weeks. 

From the economic point of view, it is 
well to remember when considering the 
radiographic life of radon source that very 
often a large number of suitably shaped 
specimens may be examined by one exposure. 

The actual technique in using radon radio- 
graphically very largely resolves itself into 
a question of the safety measures to be 
adopted both for the operator and personnel 
who may be employed in the near neighbour- 
hood of the exposure. It has been stated 
above that the actual radon capsule should 
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never be handled either by pliers, forceps 
or tongs. It certainly must not be touched 
by hand. {t is the writer’s practice to pro- 
yide a long, rigid handling rod suitably 
threaded at one end to screw on to a corres- 
pondingly threaded end of the metal radon 
capsule. Such a rod may be 6ft or more in 
length. When it is necessary to use the 
radon removed from its container, it is 
removed by use of this rod and is not detached 
from it until it is returned to the container. 
In the writer’s experience it is always 
possible so to arrange the exposure set up 
that the capsule can be placed in position 
while still attached to the rod. It is impor- 
tant that all preliminary arrangements, 
adjustments and necessary alignments should 
be made with a dummy capsule. The actual 
source should only be placed in position at 
the last moment. Immediately the exposure 
is finished the capsule should be returned 
to its container. 

A distance appropriate to the strength 
of the source should be roped off all rownd 
the site of the exposure and no personnel 
whatever allowed inside. In confined areas, 
such as may be encountered in the examina- 
tion of ship welds, this essential safety 
precaution postulates the use of very small 
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sources of radon, something maybe of the 
order of 50mes. 


FiuMs AND SCREENS 


There are no special films available so 
far for radon or radium radiography, but 
the best results are probably obtained when 
using very fine grain film in conjunction 
with lead foil screens. It is excellent prac- 
tice to adopt a multi-film technique, i.e., 
using two or even more films sandwiched 
between the lead foil screens. By this method 
exposures may be slightly reduced, the 
resulting low density on each film being 
compensated by viewing the films accurately 
superimposed one upon the other. Generally 
speaking, radon or radium radiographs are 
much flatter and less contrasty than X-ray 
radiographs, but to the experienced inter- 
preter there is very little, if any, loss in 
detail. 

Radon or radium radiography does not 
take the place of X-ray radiography in 
engineering and industry. The three are 
complementary. Each has its own special 
sphere of usefulness. Generally speaking it 
may be said that whenever X-rays may be 
economically employed they are to be pre- 
ferred to gamma-ray radiographs. 


New Heat Transfer Medium 


By G. W. TRIPP, O.B.E., F.C.G.1., M.I.C.E. 


HE “cracking” or breaking down into 

its constituent parts of petroleum and 
analogous substances would at first sight 
be a problem for the chemist rather 
than the engineer, even though considerable 
mechanical plant is required before the pro- 
cess can be set in motion. It is not, however, 
with this side of the subject that this article 
is concerned, but rather with the use of one 
of the by-products, which, whatever may be 
its value to the chemist, may greatly benefit 
the engineer by giving him an alternative to 
steam in a heat-stable liquid which could be 
used with advantage on presses and extruders 
of certain plastics, &c., where a temperature 
up to 600 deg. Fah. is required. It will 
readily be appreciated that the use of steam 


for this purpose would involve heavy con- 
struction to withstand the high pressure 
necessary. 

Various alternative agents have been 
employed in the higher temperature ranges, 
among which may be mentioned the product 
sold under the trade mark “ Dowtherm”’ (a 
proprietary mixture of oils made in America), 
mercury, circulated hot oil, fused salt mix- 
tures, and hot air or flue gases. The last 
three named convey sensible heat only, 
remaining in the same physical state through- 
out. “‘ Dowtherm’” and mercury are more 
often employed in a manner similar to steam, 
imparting their heat of condensation as 
well as their sensible heat to the processed 
materials, thus conveying much more heat 





453 





per unit weight than do the other agents 
mentioned. Also, because of the good heat 
transfer in condensing liquid systems a 
smaller heat exchange surface is required, 
thereby reducing capital costs. They have 
the further advantage that their working 
temperature may be simply controlled 
through the pressure. 

But before discussing the matter further 
it would probably be well briefly to describe 
the process to be adopted in an extensive 
plant that is being erected by Petrochemicals 
Ltd., at Partington, near Manchester, and is 
now nearing completion. The raw material 
used is a light petroleum distillate which is 
brought direct to the company’s wharf on the 
Manchester Ship Canal in an overseas tanker. 
This charging stock is vaporised and passed 
over a catalyst, or reaction promoter, at 
high temperature. The combined effect of 
temperature and catalyst is to break up the 
molecules and reform them into material 
of quite different character. On cooling, 
the hot gases partly condense to give a liquid 
of aromatic character, from which many 
useful chemicals including benzene, toluene, 
xylene, naphthalene and anthracene are 
derived by a process of fractional distillation. 
The portion of the product which does not 
condense on cooling contains valuable olefines 
from which chemicals such as ethylene glycol 
(anti-freeze), acetone and isopropyl alcohol 
may be prepared. The immediate programme 
is based on the production of over sixty 
chemicals which will find extensive uses in 
many industries, including the textile, phar- 
maceutical, paint, rubber, printing ink and 
dyestuff industries. As many of these 
chemicals will be produced for the first time 
in this country, the volume of imports of 
these materials should be considerably 
reduced. Two views of the plant are repro- 
duced herewith. 

One of the fractions derived from the 
primary aromatic products, alkylnaphtha- 
lene, was found to possess qualities of excep- 
tional thermal stability, and it was decided 
to put in hand a programme of research to 
determine the best methods of refining. The 
products were evaluated by subjecting 
samples to treatment in a sealed bomb at 
high temperatures so that the increase in 
pressure might be observed. The experi- 
ments showed that suitably refined alkyl- 
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naphthalene has a relatively negligible rate 
of deterioration when used at temperatures 
up to 600 deg. Fah. (pressure 47 Ib per square 
inch). This alkylnaphthalene can now take 
its place as a heat transfer medium which is 
comparable with mercury and ‘‘ Dowtherm.”’ 
Mercury may be used up to temperatures of 
1000 deg. Fah., or even higher, the vapour 
pressure at 1000 deg. Fah. being 180 1b 
per square inch gauge. Its high cost, very 
high density and the toxic nature of its 
vapour materially limit its industrial applica- 
tion. “Dowtherm A ”’ is a eutectic mixture 
of diphenyl and diphenyloxide, both organic 
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of decomposition on prolonged heating at a 
high temperature. Most organic chemicals 
undergo a degree of decomposition on heating, 
some much more than others, depending 
upon their chemical structure. Fatty mate- 
rials readily scorch—the burning of milk, 
for example—whereas mineral oils only 
slowly deteriorate on heating. Generally 
speaking, minerait oils of “aromatic” 
character, such as occur in coal tar, stand 
up best against high temperatures. Thermal 
stability is a sine qua non in a liquid which 
has to undergo a repeated cycle of vaporisa- 
tion and condensation in a closed system for 





ATMOSPHERIC/VACUUM DISTILLATION UNIT 


chemicals derived from coal tar or petroleum. 
As a heat transfer agent diphenyl ether- 
diphenyl mixture has a normal range of 
400 deg. to 700 deg. Fah. Its boiling point 
at atmospheric pressure is 500 deg. Fah., 
but it can be used under vacuum. It has a 
vapour pressure at 700 deg. Fah. of 88 Ib per 
square inch gauge, whereas steam at the 
same temperature has a pressure of over 
3000 lb per square inch. It is utilised in 
exactly the same way as steam, the liquid 
being heated in a boiler, and the vapour 
passed through the coil or jacket, transferring 
its heat to the process material, and the con- 
densate returning to the boiler. As it is con- 
sidered the most successful of the various 
high boiling oils hitherto put forward as heat 
transfer agents, it is interesting to review 
the properties which make it attractive. 
Undoubtedly the chief of these is its high 
thermal stability—that is, its very low rate 


very long periods serving a continuous 
process. A freezing point sufficiently low 
to ensure that the material remains fluid at 
all normal atmospheric conditions, during 
shut-down periods, is a second very desirable 
consideration. Other properties that are 
essential are non-corrosiveness and non- 
toxicity. Both diphenyl and diphenyl oxide 
fulfil most of these requirements. Although 
combustible, the possibility of explosion in 
either the liquid or vapour state is said to 
be negligible. Both liquids have a flash point 
above 212 deg. Fah., but cannot support 
combustion at that temperature. 

Coming to alkylnaphthalene, we have a 
mixture of the methyl naphthalenes, which 
has a ceiling temperature somewhat lower 
than those of diphenyl and diphenyl oxide, 
but gives excellent service when used within 
the range stipulated. It is of interest to 
mention that alkylnaphthalene has been in 
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continuous use in an industrial fatty alcohol 

distillation unit, operated at 540 deg. Fah, 

for over three years, without noticeable 

deterioration in performance. The principal 

properties of this material are shown in the 

table in comparison with those of steam and 
Properties of Heating Mediums 

















Steam Alkyl- Dip! venyl 
Properties (water)| naphthalene | oxide 
type 
Boiling point, deg. Fah.| 212 475 500 
ae (approx.) (approx,) 
Normal ceiling tempera- 
ture, deg. Fah.... ...| 460 600 700 
Pressure at ceiling tem- 
perature, Ib/sq in 
ere 47 88 
Density (lb/cub ft) at 
212 deg. Fah. ... ...| 59-9 58-60 62-2 
Viscosity (68 deg. Fah.), | 
SOND Siok «a's 1 | 2-3 
Specific heat (68 deg. | 
| ae eres 1-0 0:38 | 0-38 
(approx.) (approx,) 
Heat of vaporisation 
(at boiling point) 
B.Th.U. /lb cos cost O70 129 123 
Freezing point, deg. 
_., ees EE Below 54 
14 
Flash point, deg. Fah...) — 190 | 215 





diphenyl oxide, and it will be gathered that 
one of the advantages of alkylnaphthalene is 
its low freezing point, which would enable 
it to be handled with safety and transported 
in all the weather conditions likely to be met 
with in this country. The fact that it has a 
fairly agreeable odour is important in view 
of the tendency of materials of this type to 
“creep” through joints. But perhaps the 
most important of all considerations at the 
present time lies in its being produced in this 
country, thus saving dollars, while it will be 
available at a price well below that of impor- 
ted materials. It might also be added that 
its production in this country would make 
it relatively simple for the producers 
to take back “spent” material, which 
has deteriorated after long service, and to 
recondition it for further use. 

While heat transfer agents of the types 
we have been considering have so far been 
mainly applied in the chemical industries, 
it is felt that a field exists for their use in 
the engineering world, particularly if the 
cost is no longer thought prohibitive. Engi- 
neers often feel that because steam is avail- 
able steam is the obvious heat transfer agent ; 
in reality, the steam available is often at a 
low pressure, whereas the process in hand may 
require a pressure of, say, 400 Ib to 500 lb 
per square inch, necessitating the introduc- 
tion of ancillary plant. It is suggested that 
alkylnaphthalene circulated either in liquid 
or vapour state would offer an economical 
solution to the problem. 

Such cases as the heating of moulding 
presses and extrusion presses, particularly in 
plastic manufacture, come readily to mind, 
but there is also a wide field in connection 
with the processing of oils, asphalts, rubber 
compositions and the like, the evaporation 
and distillation of heavy solvents—indeed, it 
might be said in general terms in any opera- 
tion necessitating precise temperature control, 
coupled with high rates of heat transfer in 
the temperature range up to 600 deg. Fah. 

The author’s best thanks are due to Mr. H. 
Jackson, B.Sc., F.R.1.C., A.M.I. Chem. E., 
for his help in connection with the preparation 
of this article. 


———_@——_—_— 


“‘Gas IN THE Design ror Livina.”—An exhibi- 
tion, arranged by the Gas Council at the Building 
Centre, Conduit Street, London, W.1, was opened 
on Thursday, October 6th, by Sir Edgar Sylvester, 
Chairman of the Council. Entitled ‘“‘ Gas in the 
Design for Living,” the exhibition shows modern 
gas and coke-burning appliances and demonstrates 
the latest developments in space and water heating. 
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The P. & O. Liner “ Himalaya”’ 


No. I1I—(Continued from page 424, Oct. 14th) 


MAIN .PROPELLING MACHINERY 

HE “Himalaya” is propelled by a 

twin-screw arrangement of Parsons geared 
steam turbines of the latest ‘‘ Pametrada ”’ 
design, having a designed normal shaft 
horsepower of 34,000 s.h.p., with an overload 
power of 42,500 s.h.p., the corresponding 
propeller revolutions for these powers being 
130 and 140 r.p.m. respectively. Astern 
turbines are fitted, having an output of not 
less than 65 per cent of the normal ahead 
power of 34,000 s.h.p. Steam is supplied 
to the turbines at a pressure of 500 lb per 
square inch and at a superheated tempera- 
ture of 850 deg. Fah. Double reduction 
gearing, comprising an independent primary 
gear, driving a second pinion engaging with 
the main gear-wheel, is fitted to each h.p. 
ahead turbine and single reduction gearing 
to the i.p. and l.p. turbines. Impulse reac- 
tion h.p. turbines are employed, each com- 
prising a two-row impulse wheel forged 
solid with the rotor, which is followed by 
twenty-nine rows of end-tightened reaction 
blading segmentally fitted, with mild steel 
packing and Lowmoor iron, side-locking 
strips. 

The i.p. turbines are all-reaction, each 
having thirty-five rows of end-tightened, 
segmentally fitted blading, the rotor being 
a forged hollow drum. The I.p. turbines 
are of the double-flow pattern with hollow 
forged drums, each half having eleven rows 
of reaction blading, segmentally fitted. The 
impulse blading for the turbines is made of 
“Hecla’”’ A.T.V. steel, and the reaction 
blading from Monel metal. For the casings 
of the h.p. ahead turbines a molybdenum 
alloy cast steel is used, on account of the 
high initial steam temperature. Cast steel 
is used for the i.p. casings, and cast iron 


further unbalanced thrust is taken up by the 
Michell thrust bearings. 

All the main turbines are equipped with 
Aspinall’s cut-out governors, which are 
designed to shut off the steam to the tur- 
bines should the revolutions exceed a pre- 
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shows a view of the starboard turbine and 
gear casing. 
REDUCTION GEARING 


Each main turbine is connected to the 
gearing through a flexible coupling of the 
claw pattern. The primary gears for the 
h.p. turbines are enclosed in separate cast 
iron gear cases, which are bolted to the main 
gear cases. They consist of nickel steel 
pinions of 13-7lin pitch circle diameter, 
with a 3lin face width. The primary wheels 
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determined figure. Arrangements are also 
made automatically to shut off steam in 
the event of any undue drop in the lubricating 
oil pressure. An additional safety fitting is 
an electrically operated device fitted to the 





STARBOARD MAIN TURBINE AND GEAR CASING 


for the l.p. ahead turbine casings, cast steel 
being used for the astern turbine casings. 
Fabricated steel nozzle-plates are used 
for the h.p. ahead turbines and cast steel 
for the i.p. and L.p. nozzle-plates, the vanes 
being made of “Hecla” A.T.V. steel. 
To carry the thrust, dummies are provided 
on the h.p. and lp. turbines and any 


adjusting blocks, which in the event of the 
white metal of the adjusting pads wearing 
down below a certain limit, lights a red 
warning and rings an alarm bell. 

At each end of the turbine casing Weir 
gland steam condensers are fitted, the con- 
denser and ejector condenser being in the 
same casing. The accompanying illustration 


are of forged steel, with a 34-49in pitch 
circle diameter, with a 3in gap. 

The main gear-wheels are made in cast 
iron with forged steel rims shrunk on. 
They have a pitch circle diameter of 174-09in 
and a face width of 49in. The h.p. secondary 
pinions have a pitch circle diameter of 
17-02in and the i.p. and Lp. pinions are 
12-62in diameter. All the pinions are 
fitted with central bearings. Cast iron, 
strongly ribbed, is used for the main gear 
cases. The bearing bushes for the gear 
case are independent castings and are so 
arranged that they can be easily removed 
without having to lift the main gear case 
covers. The h.p. turbines run at 3600 
r.p.m. and the ip. and l.p. turbines at 
1931 r.p.m., the gear ratio being such that 
at these speeds the propellers turn at 140 
r.p.m. when the turbines are developing 
their overload power of 42,500 s.h.p. 

The lubrication of the turbines and the 
gearing is effected by three Drysdale ‘“ Ver- 
toil” electrically-driven lubricating oil pumps, 
two of which are working pumps and one a 
standby. Each pump is designed to deliver 
25,000 gallons of oil per hour against a dis- 
charge pressure of 55 lb per square inch. 
The pumps discharge through Auto-Klean 
strainers and three Serck oil-coolers, two 
working and one standby, to two gravita- 
tion tanks, which have sufficient capacity 
to ensure about seven minutes’ oil supply, 
should any of the pumps fail. A magnetic 
filter is fitted in the suction of each oil 
pump. For renovating the lubricating oil, 
two “Titan” centrifugal oil purifiers, each 
designed to handle 350 gallons of oil per hour, 
with steam heaters, are provided. 

The main condensers, which are shown 
below the turbines in our drawing on page 
456, are of Weir “ Regenerative” design. 
They have a total cooling surface of 35,000 
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square feet and are built to maintain a 
vacuum of 28in with a sea temperature of 
g6 deg. Fah. when steaming at normal 
service power. The bodies of the conden- 
gers are made in mild steel; the tubes 
are cupro-nickel and are #in external 
diameter, of 18-gauge. Crane’s flexible 
metallic packing is used. 

The propeller shafting is forged from 
solid ingots of mild steel, the diameter of 
the intermediate shafting being 21fin. The 
shafts run in continuous gunmetal liners 
and drive manganese bronze solid four- 
bladed propellers, having a diameter of 19ft, 
supplied by J. Stone and Co., Ltd., of Dept- 
ford. The thrust blocks and the tunnel 
bearing blocks are of the Michell self-lubri- 
cating pivoted design. Electrical turning 
gear is applied to each |.p. turbine pinion, 
and is of sufficient power to turn the main 
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The boilers are designed to burn oil fuel 
only, under the balanced system of forced 
draught. For the large main boilers two 
electrically-driven, forced-draught, Howden 
fans are provided, each of which is designed 
to deliver 54,000 cubic feet of air per minute 
against a pressure of 6-9in water gauge. 
There are also two electrically - driven, 
induced-draught fans, each having a capa- 
city of 38,000 cubic feet per minute, against 
a pressure drop of 6-5in water gauge. Air 
preheaters of the vertical tubular pattern 
are arranged in the uptakes and by-pass 
facilities for steaming at slow speeds or when 
in harbour are provided. The air heating 
surface provided is 11,850 square feet for 
each large boiler and 6000 square feet for 
each of the smaller boilers. Dry upflow 
“Vortex ”’ dust and soot collectors of 
Howden make are fitted in the uptakes from 





AUXILIARY 


shafting one revolution in ten minutes. 
In order to measure the power transmitted 
by the shafts two Ford electrical torsion- 
meters are provided. . 


Borer PLAnt 


In the accompanying engravings we show 
two views taken in the boiler-room, which 
show the main and auxiliary boilers. The 
drawing we reproduce on the opposite page 
indicates the general lay-out of the boilers 
and the uptakes. Steam is supplied by two 
large and two smaller water-tube boilers 
of the Foster Wheeler controlled superheat 
design, which are arranged to give a 
superheat control from 850 deg. down to 
about 600 deg. Fah. when manceuvring. 
The steam pressure at the superheater out- 
let is 525 Ib per square inch. The boiler 
drum shells are-made of seamless hollow 
forged steel with closed ends, and cold-drawn 
seamless steel tubes are fitted. The boilers 
are fitted with cast iron gilled tube econo- 
misers of Green’s make, which are designed 
for a feed water inlet temperature of 280 
deg. Fah. and an outlet temperature of 
about 400 deg. Fah. 

The heating surfaces for each boiler are 
as follows :—Generating surface, large boilers, 
12,780 square feet ; small boilers, 7805 square 
feet. Superheater surface, large boilers, 2515 
square feet ; small boilers, 1960 square feet. 

Low level alarm gear and oil fuel safety 
shut-off gear of A. Stephen and Sons’ make 
are fitted to all the boiler drums. 
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each boiler. The boilers and air heaters 
are equipped with steam-driven soot blowers 
of Clyde Blowers make, and Mono Simplex 
CO, recorders by J. Gordon and Co. are 
installed. 

The oil fuel installation consists of two 
electrically-driven Wallsend duplex pump- 
ing and heating units, each pump and heater 
delivering 14,000 Ib of oil per hour, against 
pressures up to 300 lb per square inch. 
The pumps are by G. and J. Weir. In lay- 
ing out the main steam pipe arrangement 
special consideration was given to the high 
temperature of the steam, and welded pipe 
flanges are used, with pipes, flanges, nuts and 
bolts, all made from molybdenum alloy steel. 


CLosED FEED SysTEM 


The auxiliary machinery is of the latest 
type and includes a Weir closed feed system. 
There are four electrically-driven extraction 
pumps, two of which are working and two 
standby pumps. Each pump has a capacity 
at normal load of 154,000 lb per hour and 
under overload conditions 189,000 Ib per 
hour, the maximum capacity of each pump 
being 300,000 Ib per hour. There are two 
steam ejectors of the three-stage type, each 
designed to deal with 58 lb of air per hour, 
associated with 96 Ib of vapour per hour. 
Two closed-feed valves of the direct-operated 
pattern are bolted to the condenser shell. 
Each comprises a 6in supplementary feed 
valve and a 4in overflow valve operated by 
a single float. There is one drain cooler, 
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with 750 square feet of surface, which is 
designed to handle 379,000 lb of feed water 
per hour. For harbour conditions and low 
power operation a deaerator of Weir design 
is included. It is designed to deal with 
125,000 Ib of feed water per hour at sea 
and 66,000 lb under harbour conditions. 


WATER DISTILLING PLANT 


In order to reduce the amount of fresh 
water which will need to be carried in the 
ship, sea-water will be distilled continuously 
at sea for boiler feed and domestic purposes. 
The space and weight saved by this new 
arrangement is thus available for carrying 
capacity. To allow the distilling arrange- 
ment to be carried out on the most economical 
lines a novel arrangement of plant has 
been put forward by Mr. S. A. Smith, the 
superintending engineer of the P. and O. 
Company, which utilises one of the main 
feed heaters as a distiller for the vapour 
from the sea-water evaporator, thus enabling 
most of the heat expended in evaporation 
to be recovered in the boiler feed water. The 
distilling plant comprises the following units. 

Three salt-water evaporators of 1050 
square feet surface, two working and one 
standby; one water-cooler with 300 square 
feet surface; one evaporator raw-water 
heater with 300 square feet surface; two 
electrically-driven Drysdale combined evap- 
orator and brine pumps; _ two electrically- 
driven Drysdale ‘“Centrex’’ fresh-water 
pumps; one make-up fresh-water evaporator 
with 300 square feet surface; two distilling 
condensers, each dealing with 75 tons of 
water per twenty-four hours; two low- 
pressure feed-water heaters, each with 950 
square feet surface; one high-pressure feed- 
water heater with 770 square feet surface. 

During the official trials of the liner 
successful distilling tests were carried out. 


AUXILIARIES 


With the exception of the three. main 
feed pumps and the harbour feed pump, 
which are turbine driven, all the remaining 
auxiliaries are electrically driven, and among 
these we noted pumps by Allen, Drysdale, 
and Weir. The ventilation of the machi- 
nery spaces is effected by electrically-driven 
Thermotank axial-flow fans, which include 
two 40in, two 47}in and two 25in single- 
stage air-supply fans, and two 30in exhaust 
fans for the engine-room. The dynamo 
flat has two 25in air-supply fans. For the 
boiler-room, four 60in axial-flow supply 
fans, each designed to deliver 45,000 cubic 
feet of air per minute, against a pressure of 
liin water gauge, are provided. 

Between the -engine-room and _ bridge 
Elliott electrically-operated direction and 
revolution indicators are provided. For 
the boiler feed water treatment ‘“ Alfloc ” 
injection plant with a Brotherhood injection 
pump along with “ Alfloc ”’ chemical plant, 
is installed. 

The engine-room has a fully equipped 
engineers’ workshop with electrically-driven 
tools, including an 8in centre modern 
lathe, a vertical pillar drilling machine, and 
a double-headed emery-wheel grinder. 


ELECTRICAL GENERATING PLANT 


The four self-contained British Thomson- 
Houston Company turbo-generators are 
accommodated in a special compartment 
along with the main switchboard. Each set 
is designed to develop a normal full-load 
output of 850kW at a pressure of 250V 
d.c. with an overload capacity of 25 per 
cent, or 1060kW, for two hours. 

An interesting characteristic of these 
sets is the new arrangement whereby the 
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generator field windings are completely 
enclosed and the circulating air is cooled by 
a “Serck” air-cooler. Should a fault in 
the cooling system cause undue heating, 
the engineer in charge is warned by an 
audible and visual alarm. The turbines 
take steam at pressure of 500 lb per square 
inch and a temperature of 850 deg. Fah., 
and the steam consumption at full load is 
11-5 lb per kWh. The turbine drives 
the compound wound d.c, generator through 
single-reduction double-helical gearing, the 
speed reduction being from 6000 r.p.m. to 
750 r.p.m. Each turbine is mounted On 
its own self-contained surface condenser, 
which is designed to give a vacuum of 28}in 
at full load when supplied with circulating 
water at 73 deg. Fah. A separate condensate 
extraction pump for each set is provided. 
The circulating water for the four turbo- 
generator sets is furnished by two auxiliary 
circulating pumps in the engine-room. In 
addition to the main power plant there 
are two Allen oil-engine-driven emergency 
generators, which are placed in the emergency 
dynamo room forward on ““B”’ deck. Each 
engine is a four-cylinder, four-stroke unit, 
running at 500 r.p.m., and is directly coupled 
to a 100-kW, 200-V d.c. generator. Each 
nnit is self-contained with its own cooling 
system, and the parallel sets can meet the 
emergency sea load. 

The main switchboard, designed to handle 
an aggregate load of 16,000A, was supplied 
by Whipp and Bourne, Ltd., and is arranged 
at the forward end of the turbo-generator 
flat. It has a length of 54ft and is divided 
into two sections by a “splitter” breaker, 
which disconnects the port and starboard 
sections if required. Electrical interlocks 
prevent the paralleling of the main dynamos 
with the emergency sets or with the shore 
supply. A preference tripping system, 
which disconnects the non-essential circuits 
automatically in the event of a persistent 
overload occurring on the main generators 
is fitted to comply with the requirements 
of the Ministry of Transport regulations. 
All switchboard instruments are of Metro- 
politan-Vickers manufacture. In addition, 
there are thirteen auxiliary switchboards, 
an emergency switchboard and two boards 
by the General Electric Company, Ltd., 
for the operation of the plural starting 
system. 


REFRIGERATING MACHINERY 


The main refrigerating plant comprises 
four J. and E. Hall CO, compressors, each 
driven by a 150 hp., 360 to 240 r.p.m. 
variable speed motor by Allen, which is 
fitted with automatic switchgear. There 
are two salt-water pumps and nine main 
and auxiliary brine pumps. Thermotank 
fans circulate cold air through the refri- 
gerated cargo spaces. The insulation was 
supplied and fitted by Newalls, Ltd. For 
the domestic service, cold-cupboards and 
water-coolers, a central plant was supplied 
by G. and J. Weir, Ltd., together with a 
number of self-contained units. 


STEERING GEAR 


The electro-hydraulic steering gear was 
supplied. by Brown Bros., Ltd., of Edin- 
burgh. It is operated by two 60 h.p. motors 
of G.E.C. construction, each of which drives 
a V.S.G. pump, operating either two or 
four cylinders of the steering gear. The 
control gear is of Allen West manufacture 
and is arranged for starting from the main 
switchboard. Should either motor fail an 
audible and visible alarm is given at the 
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switchboard and at the engine-room start- 
ing platform. 


OTHER AUXILIARY EQUIPMENT 


Eight air-conditioning units are arranged 
for providing controlled humidity and tem- 
perature in the cabin-class dining saloon, 
the shops and certain suites and state 
rooms on “C”’ deck. The installation has 
been designed to maintain definite conditions 
of temperature and humidity in the spaces 
controlled and brine from the refrigerating 
plant is used as the cooling medium. For 
heating brine is also used, and after warming 
in a calorifier it is pumped into the air- 
conditioning units, which then act as air 
heaters. The installation is designed to 
maintain a temperature of 70 deg. Fah., 
with an outside temperature of 30 deg. 
Fah. Fan motors of Verity make are used 
in connection with this plant. 

The watertight doors are electrically 
operated and are three in number. They 
were supplied by Scotts Shipbuilding and 
Engineering Company, Ltd., of Greenock, 
and can be operated either locally or from 
the bridge, connections to both the main 
and emergency switchboards being made. 
The eight electric passenger lifts were sup- 
plied by Pickerings, Ltd., and have Allen 
motors. The store-lifts are of MacTaggert 
Scott design and for these lifts two 14 h.p. 
Hele-Shaw electro-hydraulic pumping sets 
are used. 

Finally, brief reference may be made to 
the cargo-handling equipment. The cargo 
is worked by derricks served by eighteen 
Clarke Chapman 3-ton electric winches. 
The same makers also supplied the electric 
mooring windlass, which has two capstan 
heads and two warping heads. The 
Tayco anchor cables, 3}in diameter, are 
fitted with two Byers stockless anchors 
weighing each 165 cwt. A further bower 
anchor of 140 cwt and a stream anchor 
of 70 cwt are carried. The windlass is driven 
by two 112 h.p. motors. There are also two 
Clarke Chapman after-warping capstans, 
each driven by a 64 h.p. motor. 

The lifeboats include sixteen ninety-nine- 
person boats, three forty-eight-person boats 
and two forty-person motor lifeboats, with 
two thirty-two-person emergency boats. 
They were built of zinc-sprayed steel by Hugh 
McLean and Son, Ltd., and apart from the 
motor-boats and the emergency boats, all 
are fitted with Fleming hand-propelling 
gear. They are carried in gravity lowering 
davits, complete with electric hoisting 
winches, which were supplied by Welin 


McLachlan Davits, Ltd. 





A Silicone Laminate Material 


A NEW material, consisting of glass fabric 
bonded with silicone resin, which has been 
developed by Bakelite, Ltd., is stated to have 
a wide range of industrial application. In it 
the properties of a glass fabric laminate com- 
bine with the heat-resisting characteristics of 
silicone, to produce a material which has a 
high degree of heat resistance with good mecha- 
nical and electrical strength and is capable of 
withstanding attack by chemicals. 

The heat-resisting properties result from the 
material being mainly inorganic in its com- 
position. It is flame-resistant, does not sup- 
port combustion and can be used continuously 
at temperatures up to 250 deg. Cent. These 
claims are based on a number of tests in which 
it was demonstrated that prolonged exposure 
to a temperature of 250 deg. Cent. for sixteen 
days did not impair the mechanical strength 
or electrical properties of the material. In 
one test a specimen was heated and kept at 
135 deg. Cent. for seventeen hours, 180 deg. 
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Cent. for six hours, and 410 deg. Cent. for half 
an hour. Even after this treatment the makers 
state there was no visible deterioration and 
a slight increase was effected in the crushing 
strength perpendicular to the laminae. 

The electrical properties (based on B.S.S, 
1137 : 1943) of this silicone-glass laminate are 
stated to be good, the electric strength et a 
temperature of 90 deg. Cent. along the laminae 
being more than 50kV, both before and after 
sixteen days’ exposure to a temperature of 
250 deg. Cent. Although the silicone rosin 
is comparatively brittle on its own, good mecha. 
nical strength is imparted by the glass fabric 
filler. 

The material resists the action of alcohols, 
aliphatic hydrocarbons, petrol and lubricating 
oils, but acetone, toluene and carbon teirg- 
chloride cause the resin to swell and the board 
to delaminate. Alkaline solutions such as 
10 per cent sodium hydroxide and concen. 
trated ammonia are claimed to have prac- 
tically no effect on the material beyond causing 
a slight increase in weight, and sulphuric 
acid up to a concentration of 30 per cent and 
hydrochloric acid up to 10 per cent concentra. 
tion have a similar effect. Concentrated sul- 
phurie hydrochloric, acetic and nitric acids 
cause larger increases in weight up to 10 per 
cert and slowly cause deterioration of the 
laminates. 





Bristol “ Type 175” Civil 
Airliner 

PRELIMINARY details of the Bristol ‘ Type 
175” civil airliner, twenty-five of which are 
on order for the British Overseas Airways 
Corporation, are now released for publication. 

The aircraft is an all-metal, four-engined, 
low-wing monoplane, with pressurised fuselage, 
designed specifically for the carriage of pas- 
sengers in day seats, together with luggage, 
mail and freight, on appropriate B.O.A.C. 
routes. 

The basic design gives accommodation for 
fifty passengers, with separate dressing-rooms 
for men and women. This version is readily 
convertible to accommodate up to sixty-two 
passengers, but can be swiftly rearranged 
when necessary, to take the basic passenger 
load. Alternatively, the structure allows for 
the installation of a smaller number of day 
chairs or “‘ sleeperettes.”” The lay-out includes 
an electric galley for heating prefrozen meals, 
and a buffet for cold snacks and drinks. 

The aircraft can be fitted either with four 
‘* Proteus’ propeller-turbines or four ‘ Cen- 
taurus 663” piston engines. A tricycle under- 
carriage, fully-feathering and braking pro- 
pellers, full provision for thermal de-icing and 
for a wide range of radio and radar equipment 
form part of the specification. 

With ‘ Proteus ” turbines, the aircraft will 
be capable of carrying a payload of 17,610 Ib 
over a distance of 2300 nautical miles in still 
air, at 295 knots at 29,000ft. It is designed to 
clear a 50ft screen within a distance of 4200 
ft when taking off at sea-level. 

With “Centaurus 663” engines the air- 
craft will be capable of carrying the same 
payload, 17,610 lb, at all altitudes up to about 
20,000ft over a distance of 2300 nautical miles 
at 258 knots. With this engine equipment it 
will clear a 50ft screen within a distance of 
4100ft when taking off at sea-level. 

No figures for all-up weight have yet been 
disclosed by the Bristol Aeroplane Company, 
Ltd. The span will be about 140ft; overall 
length about 114ft, and maximum height, 
over the fin, about 36ft 8in. 
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I.E.E. Premtum Awarps.—The Institution of 
Electrical Engineers has awarded the Sebastian 
de Ferranti premium to Mr. H. M. Lacey, of the 
Electrical Research Association, for his paper on 
“The Lightning Protection of High-Voltage Over- 
head Line Transmission and Distribution Systems.” 
Mr. G. F. Shotter, also of the E.R.A., has received 
a John Hopkinson premium for his paper on 
** Parasitic Forces Existing in Induction Watthour 
Meters.” 
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A. Histori 
ISTOrFI1C 
UR attention has been drawn by the North 
Thames Gas Board to what is believed to 
be the oldest gasholder to be still in use. It 
is No. 2 relief holder in service at Fulham gas- 
works since 1829, A recent inspection and 
survey showed it to be in a remarkably good 
state of preservation. 
The holder is 100ft in diameter and 29ri 6in 
deep, with a capacity of 226,000 cubic feet. 


100-FT. GASHOLDER AT FULHAM—BUILT 


It is interesting to note that, at the time of its 
building, a 50ft holder for 40,000 cubic feet of 
gas was considered large, and a straight jump 
from 50ft to 100ft represented a remarkable 
feat of design. Unfortunately, records relating 
to gasworks of that time are scanty—for 
example, the former Gas Light and Coke Com- 
pany is not at all certain when the first public 
supply of gas was made—but minutes of one 
of the old City gas companies suggest that the 
makers, or perhaps the designers, were a Mr. 
Ward, junior, and a Mr. Wright. No informa- 
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Gasholder 


tion as to who these gentlemen were has been 
found. 

Accompanying illustrations show the holder 
during the recent survey. It is of wrought and 
cast iron construction, of the familiar single-lift 
pattern, with a bell rising from a tank with a 
water seal. The whole of the structural work is 
original, but resheeting was carried out in 1882. 
As a result of the survey some of the sheeting 
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was replaced for the second time, but no further 
work was found necessary. 

The bell is covered with wrought iron sheets, 
the crown having 13-gauge sheets, double 
riveted, and the sides 12-gauge, single riveted. 
The crown frame is a structure built up from 
forged wrought iron ties and struts, with a 
cast iron centre column. There are twelve top 
guide carriages, in the form of double-flanged 
rollers working on flat guides on edge. Twelve 
cast iron tripod standards, without bracing or 
horizontal girders, act as guide frames. Twenty- 
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four bottom guide carriages, in the form of 
cast iron slippers, encircle wrought iron guides 
attached to the top and bottom of the tank. 


TOP GUIDE CARRIAGE 


These slippers are in place of the more usual 
rollers, and have been found perfectly satis- 
factory for a holder of this size. But stresses 
are high at these fittings, and it is doubtful 


CROWN FRAME TIES 


whether such a construction would be suitable 
for modern holders of larger capacity. 

One of our illustrations shows the excellent 
state of preservation of the original wrought- 


ORIGINAL FITTERS’ MARKS 


iron, hand-made nuts and bolts used for assembe- 
ling the crown frame. It also shows the care 
taken in assembling the structure to mark all 
joints. 
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Refrigerating and Air-Conditioning 


Machinery in H.M. Ships 


(By Our Naval Correspondent) 


EFORE the 1939-45 war, H.M. ships were 

normally fitted with a direct-expansion 
main refrigerating plant using CO, as the 
refrigerant and serving a cold room, cool rooms, 
ice tank, cold water tank and ready-use cup- 
board. Magazine cooling machinery was also 
provided in certain ships, in particular where the 
magazines were in close proximity to the 
machinery compartments, and there were a 
few domestic automatic refrigerators for officers’ 
messes and an ice cream plant in the canteens 
of the larger ships. 

Experience of warfare in the tropics has, 
however, proved the need for greatly improved 
standards of habitability and it has now been 
decided to meet the following new requirements : 

(1) Improvements in the working conditions 
in compartments where men work at high 
pressure and also in the habitability of the sick 
bay and dental surgery. 

(2) Provision of larger quantities of frozen 
foodstuffs and of fresh fruit, vegetables and 
cool drinking water for lengthy periods at 
sea in the tropics. 

(3) Provision of facilities for thawing frozen 
meats, &c., slowly (thus retaining maximum 
food value), and of adequate ready-use storage 
capacity near the galleys for prepared and 
cooked food. 

Fach of these requirements entails the pro- 
vision of refrigerating machinery of different 
types and sizes, and these are discussed briefly 
in the paragraphs below. The requirements 
cannot be met in full in existing ships, but the 
best compromise is provided for each ship as 
she comes in hand for refit. 


Marin REFRIGERATING PLANTS 


The principal rooms into which the available 
refrigerated storage is sub-divided and the 
temperatures at which they require to be main- 
tained, are: cold room, 15 deg. Fah.; cool 
room, 32 deg. Fah.; fruit and vegetable room, 
35 deg. Fah. There is, in addition, an ice tank, 
providing ice for the sick bay and various messes. 
Where weight and space permit, the policy is 
to fit one plant, in duplicate, to cool the cold 
and cool rooms and ice tank, and another, also 
in duplicate, to cool the fruit and vegetable 
room. If only one serivce has to be cooled. 
or if the services can be arranged in series, a 
direct-expansion plant, generally automatically 
controlled, is fitted. When, however, several 
different services have to be provided for, brine 
circulating systems are fitted, the refrigerant and 
brine circuits being hand controlled. It has been 
found extremely difficult to control parallel 
direct-expansion circuits without the use of 
automatic regulators, and these are liable to 
cause erratic operation of the plant. Plants 
using brine with only one simply controlled 
gas circuit eliminate most of the unreliable 
controls and reduce the gas charge to a 
minimum. 


Domestic AUTOMATIC REFRIGERATORS 


Domestic automatic refrigerators are at 
present direct-expansion machines fitted with 
reciprocating, air-cooled condensing units and 
thermostatically controlled motors. They are 
of the unsealed type, allowing servicing by 
ship’s staff. 

WaTER COOLERS 

In lieu of the cooled-water tanks, fitted in 
association with the main refrigerating plant, 
all new ships are now being provided with 
independent water-cooled units, with a capacity 
of 1 gallon of cooled water per man per day at 
60 deg. Fah., from water at 90 deg. Fah., when 
the ambient temperature is 110 deg. Fah. 
Water coolers are also being provided for the 
sole use of the bakery. The refrigerating units 
are direct-expansion, air-cooled and automatic, 
using methy] chloride as the refrigerant. Sealed- 
unit water coolers are also being provided for 


certain destroyers and are fitted on top of the 
cooling and storage tank. SO, is used as the 
refrigerant, having the most suitable properties 
in relation to lubricating oil under sealed con- 
ditions. A spare unit will be supplied to each 
vessel, no servicing being undertaken by ship’s 
staff. 
ArrR-CoNDITIONING PLANTS 

Present Admiralty policy is to air-condition 
certain compartments, mostly of operational im- 
portance. The plants fitted are designed to lower 
the temperatures and humidity to 85 deg. Fah. 
(dry bulb) and 71 deg. Fah. (wet bulb)—50 per 
cent relative humidity—from outside conditions 
of 88 deg. Fah. (dry bulb) and 80 deg. Fah. 
(wet bulb)—72 per cent relative humidity. 
Where consideration is given to the air-condi- 
tioning of mess decks, the internal conditions 
aimed at are 88 deg. Fah. (dry bulb) and 73-5 
deg. Fah. (wet bulb)—50 per cent relative 
humidity, i.e., there is no decrease in the dry 
bulb temperature, but a considerable reduction 
in the relative humidity. 

Air-conditioning plants up to 90,000 B.Th.U. 
per hour are direct expansion, automatically 
controlled units. Above this capacity brine 
circulating systems are fitted, the largest plants 
of this type now in use having a capacity of 
180,000 B.Th.U. per hour. All use Freon 12 
as the refrigerant. Larger plants up to 
1,000,000 B.Th.U. per hour, of the steam- 
operated type, using water as the refrigerant, 
are fitted in some aircraft carriers and battle- 
ships. This type is limited to the larger duties 
on account of the high specific volume of steam 
at low pressures, which makes the plant more 
bulky than equivalent types using normal 
refrigerants. 


AtR-CONDITIONING PLANTS FOR HEATING 
AND COOLING 


In addition to the air-conditioning plants 
arranged for cooling only, a 750,000 B.Th.U. 
per hour plant designed for both heating and 
cooling is to be fitted in the diesel-driven ‘‘ A ”’ 
class survey vessels. It will use Freon 12 and 
will have a brine circulating system. The 
change over from the cooling to the heating 
cycle will be effected easily by passing the brine 
through the condenser instead of the evapora- 
tor, and the circulating water through the 
evaporator instead of the condenser. When 
in use for heating, the plant thus extracts 
heat from the sea-water at a low temperature 
and transfers it to the brine, which, in turn, 
transfers it to the air to be heated. Considerable 
electrical load will be saved, only about 120kW 
being required for the plant instead of 220kW 
for direct heating. 


Design DETAILS 

Simplicity in the circuit is the keynote of 
design, all automatic controls, valves, fittings 
and cross connections not essential to the work- 
ing of the plant being omitted. All refrigerating 
plants are now normally designed to run for 
sixteen hours in every twenty-four, under the 
extreme conditions specified: 90 deg. Fah. 
sea-water and 110 deg. Fah. ambient air 
temperatures. 


REFRIGERANTS 


CO, is now obsolescent in the Navy and new 
plants, of whatever size, are designed for 
use with Freon 12 (dichlorodifluoromethane— 
CCl,F,). Temporarily, however, to save foreign 
exchange, some are using methyl chloride, 
which has similar thermodynamic properties. 
Freon 12 is, practically, the ideal refrigerant 
for most applications in H.M. ships, and now 
that it is in production in the United Kingdom 
it is likely to be the only refrigerant used as 
soon as there is sufficient available. 

Owing to their toxic properties neither 
ammonia (NH;), which is probably the most 
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common refrigerant in land plants, nor dioxide 
(SO,) are used in H.M. ships (except in small 
domestic refrigerators). 


COMPRESSORS 


Present compressor designs are of the singlo. 
stage. single-acting and either single or multi. 
cylinder type. ‘The compressor suction is 
frequently taken through the crankcase with 
the suction valves situated in the piston crowns 
and only the delivery valves in the cylinder 
heads. In small machines it is the latest prac. 
tice to fit all the suction and delivery valves 
in the cylinder heads. This policy has boen 
adopted to reduce the amount of lubricating 
oil carried round the gas circuit and so reduce 
the losses in heat-transfer rates caused by the 
formation of oil films in the evaporator and 
condenser. 

For a long time crankshaft seals have been 
one of the chief maintenance problems, par- 
ticularly in small units, since no leakage what. 
ever is permissible. The trouble is believed to 
lie in the bellows pieces fitted, but this has yet 
to be confirmed. In the meantime, however, 
crankshafts for small units are being fitted with 
a type of seal which does not rely on a bellows 
piece to maintain gas tightness. 

Sight glasses are now fitted in the crankcase 
to show the oil level. These replace the ordinary 
gauge glasses which are difficult to keep 
gastight. 

All modern compressors are belt-driven and 
in many of the smaller plants the salt-water 
circulating pump or fan is also driven by the 
compressor motor. In the latest domestic 
automatic refrigerators and water coolers the 
belt drives are now specified to be of sufficient 
size to transmit twice the normal working 
load. This is necessary because in these small 
automatically controlled units the starting 
load is frequently much higher than the running 
load. Automatic belt-tensioning devices are 
now also standard fittings in small units. 

CONDENSERS 

Wherever possible sea-water-cooled con- 
densers of the shell and tube type are fitted. 

Self-contained and air-conditioning plants 
use the fire main to cool the condenser. As these 
plants are automatically controlled a magnetic 
valve is fitted in the fire main supply to shut it 
off when the plant stops. 

The latest practice in domestic automatic 
refrigerators, &c., is to provide a duct to direct 
the air flow from the fan on to the condenser. 
Much of the trouble which has been experienced 
with domestic automatic refrigerators, water 
coolers and ice cream plants is due almost 
entirely to the restriction of the air supply to 
the condenser. 


EVAPORATORS 


Direct-expansion plants employ dry-expan- 
sion evaporators to cool the services directly, 
either in the form of wall or ceiling grids, for 
cold and cool rooms, or as staggered banks of 
tubes, for air-conditioning plants. 

Domestic automatic refrigerator evaporators 
are arranged to incorporate one or more ice 
trays according to the size, and these are now 
designed to freeze at least 12 lb of ice per day 
in the 34 cubic feet models and 18 lb per day 
in the larger sizes. 

In larger plants the evaporator is of the 
flooded shell and tube type. 


EXPANSION VALVES 


In the CO, plants fitted in older ships hand- 
controlled expansion valves were fitted on 
account of the wide range of working load 
required when cooling several parallel circuits 
by direct-expansion plants. Thermostatic 
expansion valves are normally fitted in modern 
direct-expansion plants and float-controlled 
expansion valves in plants with flooded 
evaporators. 

In domestic automatic refrigerators and 
water coolers, however, it has now been found 
necessary to specify constant-pressure expan- 
sion valves, on account of the large number of 
failures which have been experienced with 
thermostatic valves, due to fracture of the 
bellows. The failure of thermostatic valves 
in the past frequently led to them being 
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modified to operate in hand control. Some 
difficulty, however, was sometimes met when 
this modification was carried out, due to 
moisture finding its way down the hand-control 
spindle into the valve box, when it froze and 
blocked the gas circuit. 

VALVES 

‘he number of valves is kept to the minimum 
required for any particular type of circuit ; 
in general, it is possible to isolate any particular 
main unit from the remainder. 

The valve used in most plants at present 
is one of the ‘‘ back-seat ” type. Permanent 
charging connections and valves are now 
specified for all plants, though at present the 
smaller units are not all so fitted. 

To reduce the chance of leakage packless 
valves of the diaphragm type will be fitted in 
future in all small units, such as domestic auto- 
matic refrigerators and water coolers. 

MiscELLANFOUS EQUIPMENT 

In addition to the combined pressure and 
temperature gauges, thermometers are now 
fitted in the compressor suction and discharge 
lines of all larger plants. Liquid refrigerant 
sight glasses are now normally fitted in the 
circuit between the liquid receiver or condenser 
and the expansion valve. In all the large modern 
plants @ pressure-operated switch is fitted in 
the high side of the gas circuit set to stop the 
motor if the pressure rises. Small units are 
only fitted with a motor overload cut-out, to 
stop the motor if the current taken becomes 
excessive. To prevent possible blockages, due 
to solids or liquid refrigerant trapped in the 
pipes, refrigerant piping is made with generous 
bends, where necessary, but it is otherwise 
kept as straight as possible ; brackets are now 
fitted even in the smallest units to reduce vibra- 
tion of the pipes. The number of joints is 
kept to an absolute minimum, to reduce the 
number of points where leaks can develop. Pipe 
connections have long been a difficult problem 
on board ship. The practice now is to use only 
flanges, with face-to-face joints, in all units. 
Where connections do not have to be broken 
for normal maintenance they are now being 
brazed. Though refrigerating plants have 
ample capacity over that actually required for 
cooling the contents of the rooms and to make 
good normal heat losses, some difficulty has 
been experienced in finding a method of insulat- 
ing the rooms in a completely satisfactory 
manner having regard to fire resistance and 
other requirements peculiar to warships. Mate- 
rials which have been used include cork blocks 
(discontinued, except for floors owing to weight 
and fire risk), aluminium foil and glass wool. 
These are usually worked to a depth of about 
Tin or so, 80 as to give at least 3in over frames, 
whichever is the greater, with a lin tongued and 
grooved pine lining. Pipes are generally lagged 
with moulded cork sections. In the latest prac- 
tice this is kept in place by hard cement. 
Cleading is now only fitted where protection is 
required. 

STEAM-OPERATED AIR-CONDITIONING PLANTS 

Steam-operated, air-conditioning plants, or 
vacuum-refrigeration plants, as they are more 
generally known, work on exactly the same prin- 
ciples as any normal refrigerator. Water is 
used as the refrigerant and so the lowest tem- 
perature at which the plants can work is 
32 deg. Fah., which limits their application to 
the air-conditioning field. 

The advantages of vacuum refrigeration 
plants over normal gas plants lie in the reduc- 
tion of wearing parts and in the fact that small 
leaks of refrigerant (water) do not adversely 
affect the operation of the plant. Normal 
steam engineering practice may be applied in 
their maintenance, and they are very simple 
to operate. 

TRAINING 

The great increase in the use of refrigerating 
machinery in H.M. ships, with their various 
operational and maintenance problems, has 
shown the need for a corresponding increase 
in the number of skilled ratings fully conversant 
with refrigeration. 

Courses in refrigeration have therefore 
been started at the three Naval Training 
Establishments. 
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Special Lathe with Optical Control 


N interesting lathe for machining annular 

dovetail grooves on the taper bore of a 
compressor casing has been designed and built 
by Alfred Herbert, Ltd., in collaboration with 
the Bristol Aeroplane Company and George 
Swift and Co., Ltd. In these compressor 
casings the width, depth, form and spacing of 


test movement are replaced by optical equip- 
ment supplied by Taylor, Taylor and Hobson, 
Ltd. With this equipment an operator, although 
he cannot see the tools, can with confidence 
control their movements and accurately repeat 
the positioning of cutters. All the grooves 
in a batch of castings can be machined 





LATHE WITH OPTICAL CONTROL 


the grooves are held to close limits of accuracy 
which would be very difficult to maintain by 
the use of the normal stops and graduated dials 
on @ machine. 

The compressor casings, of aluminium alloy, 
are in halves bolted together and the bores to 
be machined are in the form of a frustum of a 
cone with thirteen annular dovetail grooves. 
The bottom of each groove is parallel to the 
axis of the casing and the diameter varies with 


to fine limits solely by reference to a large 
projector screen, without the introduction of 
intermediate measuring or inspecting opera- 
tions. The machining operations include facing 
the end, rough and finish boring the taper, 
rough forming the grooves from the solid, semi- 
finishing the grooves to produce the relief at 
the bottom, and finish forming the dovetail 
sides of the grooves. 

The surfacing and boring lathe built for the 





SADDLE AND OPTICAL EQUIPMENT 


the taper. Each groove is of the same size 
and form and of equal depth measured from the 
side of the bore. The width of the grooves to 
the sharp corners is 1-160in plus 0-002in, and 
the tolerance on groove diameter is plus 0-004in 
minus 0-000. 

The machine developed for this machining 
operation is illustrated above. On it the 
normal stops and graduated dials for controlling 


work has a gap bed and its headstock can be 
set at any angle between 0 deg. and 10 deg., 
precise setting being obtained by the use of a 
slip gauge between a roller on the headstock 
and a plate on the bed. The main drive to the 
spindle of the machine is through spiral gears 
from a vertical shaft which is concentric with 
the headstock pivot centre. A 25 h.p. variable- 
speed motor with a speed variation of 7-5 to 1 
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drives a clutchless two-speed gearbox having 
variations of 1:2 and 1:1, to give spindle 
speeds from 10 to 75 r.p.m. and 20 to 150 r.p.m. 
Push buttons on the saddle, most of which are 
duplicated on the headstock, are provided for 
stopping the machine, starting and increasing 
the speed, reducing speed, inching, quick power 
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The projector is used in conjunction with 
graticule holders bolted to a facing on the rear 
of the boring bar housing. Each graticule 
holder houses the two superimposed graticules 
shown in the diagram below, the lower one of 
which is fixed and the upper one provided with 
means of precise micrometer adjustment. This 


to 


RELATIVE POSITIONS OF LATHE UNITS AFTER SETTING 


traversing of the saddle to the left and to the 
right. The feed box provides nine feeds from 
10 to 300 cuts per inch. 

The spindle of the machine runs in the 
reverse direction and cutting is performed on 
the front horizontal centre line of the work. 
A cross slide is at 90 deg. to the lathe bed and 
carries an auxiliary slide which can be set at the 
same angle as the headstock by means of a 
slip gauge in the same way as the headstock. 

The tooling equipment of the machine con- 
sists of a work-holding fixture bolted to the 
spindle flange ; a facing slide on the top forward 
face of the cross slide, which can be set at 
90 deg. to the inclination of the headstock ; and 
the boring bar assembly in a housing fitted on 
top of the auxiliary slide. The boring bar in 
this housing is set parallel to the lathe bed and 
the side of the taper bore at the front horizontal 
centre line, as shown in the drawing. At the 
end of the bar is a cutter for machining the 
taper bore, and seven grooving cutters are 
accurately pitched along the bar and radially 
spaced 40 deg. apart. 

For the machining operation the boring bar 
is fed into the compressor casing to the correct 
longitudinal position and the saddle is then 
locked. Each cutter is then brought in turn 
to the cutting position to machine its appro- 
priate groove. This indexing of the cutter bar 
is effected through a handwheel on the housing 
and to hold the bar during the machining opera- 
tion it is clamped against a shoulder in the 
housing by operation of a star wheel and then 
locked by two levers. An independent supply 
of coolant is fed to each cutter whilst machining. 
Two types of cutters are used—one for rough 
forming the grooves from the solid, using the 
cross slide feed, and another for finish grooving. 
The finish grooving cutters form the dovetail 
sides of the grooves and are moved parallel 
to the axis of the compressor casing by means 
of the auxiliary slide. A special register finish 
boring head is strapped to the bar to size the 
22-900 plus 0-0044in diameter at the front 
of the casing. 

The optical measuring equipment is carried 
on a bracket with guideways and a saddle at 
the rear of the bed of the machine. This 
equipment, which is clearly seen in one of the 
accompanying illustrations, consists of a light 
source and a projector with a magnification of 
50 to 1 ona 20in by 15in screen. The equipment 
is mounted in a cabinet on the saddle, which is 
adjusted by means of a screw and handwheel 
along the guideways of the. bracket. This 
cabinet mounting has means of transverse 
adjustment on the saddle. 


adjustment provides a means of compensating 
for the reduction in width of finish grooving 
tools due to regrinding. Vee indicators on the 
graticule are inclined at a predetermined angle 
which is related to the micrometer movement. 
The thirteen grooves in the casing are machined 
in two series of seven and six alternate grooves, 
the two graticule holders covering the settings 
for each respective series. The settings for the 
taper boring of the casing are determined by a 
single graticule. 

Vees on the graticules are projected fifty 
times enlarged on to the screen and are related 
to datum lines. Vertical movement of the 
image on the screen corresponds to a cross 
slide movement and horizontal movement to e 
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longitudinal movement of the bar along the 
line gf the bed. Among other vees engraved on 
the graticule is one which is inclined slightly 
to the horizontal and overlaps the diamond. 
This vee is used to indicate when the grooving 
cutter has been fed to the correct diameter. 
The other two vees are used for the facing 
operation and to indicate a safe position for 
indexing the bar, i.e., a position where the 
cutters are clear of the bore of the casing. 

The procedure adopted to cut the thirteen 
grooves in the casing with the seven cutters 
is first to cut seven grooves in relation to the 
left-hand graticule. The boring bar is then 
traversed one pitch towards the headstock and 
the six intermediate grooves are cut in relation 
to the right-hand graticule, the two graticule 
holders being accurately spaced one pitch 
apart. 

In the cycle of operations the end of the 
casing is faced and the grooves are roughed 
out of the solid; the grooves are then rough 
formed to machine the relief at the bottom of 
the dovetail and a semi-finishing cut is taken 
along the taper bore. For the finishing and 
forming of the dovetail grooves a setting gauge 
is used to position the cutter for the first groove 
relative to the bore and the end of the casing, 
and the graticule is set so that the image on 
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the screen corresponds with that setting. he 
line of action of the auxiliary slide pcrmits the 
machining of the bottom of the groove para!le] 
to the axis of the casing. After the first dove. 
tail groove has been cut subsequent grooves 
are machined by indexing the bar. 





Technical Reports 


Report on Mining Subsidence and its Effect on 
Structures. London: The Institution of Struct::ra] 
Engineers, 11, Upper Belgrave Street, 8.\W’.1, 
Price 5s.—This booklet of thirty pages deals with 
the subsidence caused by the underground working 
of minerals (mainly coal), the effects of such subsi- 
dence on structures and the precautions to be taken 
in design to counteract these effects. The report 
states that the problem is complex, and only very 
broad principles can be offered for guidance. ‘The 
mechanics of subsidences are first described, both 
for vertical and horizontal movements and com. 
binations of the two. This section is followed by 
remarks on the collection of information required 
in design, and then by notes on the general prin. 
ciples governing the design of structures in areas 
where subsidence is likely to occur. An appendix 
deals with the law relating to damage caused by 
subsidence, and the report concludes with a 
bibliography. 

An Evaluation of the Resistance Welding of Tin 
and Tin-Zine Alloy Coated Mild Steel Sheet. By 
A. J. Hipperson, B.Se., and P. M. Tealby: British 
Welding Research Association.—This report has 
been prepared as a result of experimental work done 
by the British Weiding Research Association, 
sponsored by the Tin Research Institute. 

Resistance welding of light engineering assemblies 
often involves welding steel sheet which has pre- 
viously been provided with thin electrolytically. 
deposited metallic coatings. These coatings are 
intended either for protective purposes, or for 
obtaining a good bond with paint, which is sub- 
sequently applied, or for both. It has been found 
that the presence of certain metallic coatings on 
the surface of mild steel sheet impairs its resistance 
weldability, The difficulties introduced are two- 
fold, viz., contamination of the resistance welding 
electrodes with the coating material, and lack of 
contact resistance at the points where it is intended 
to produce resistance welds. 

No difficulty was encountered in flash welding 
any of the coated steels in the present work, and 
the properties of the butt joints were comparable 
with those obtained in uncoated sheet. 

The production of spot welds in tin and tin-zine 
alloy-coated sheet was found to be quite practic. 
able, but closer attention had to be given to the 
selection of welding machine settings and to elec- 
trode maintenance than is necessary with uncoated 
sheet. Tin-zine alloy coatings were found to be 
better suited to spot welding than plain tin coat- 
ings. With plain tin coating, electrode life was 
much shorter and adhesion of the electrode tips to 
the surface of the stock presented some difficulty. 
The presence of zinc in the coating appeared to 
improve weldability considerably, compared with 
plain tin coating. The use of fully automatic 
welding machines is desirable for welding coated 
steels because the success which can be obtained 
with the process depends largely upon use of accu- 
rately controlled machine settings. 


Markets for the South African 
Producer 


Tue need either for extensive export 
markets or for building up the purchasing power 
of the native in South Africa has been stressed 
by the outgoing president of the South African 
branch of the Institute of Production Engi- 
neers, Mr. A. B. Anderson. He remarked 
that the potential market for the products of 
the production engineer was very limited 
and that until such time as the purchasing 
power of the native was increased or an export 
trade developed that position would not change. 
The greatest factor against South Africa as 
an efficient producer was the large difference 
in potential markets between the overseas 
manufacturer and the South African manu- 
facturer. Where the overseas producer laid 
out his equipment for a production of 1,000,000 
articles, the South African counterpart had 
to see about making 300 articles as cheaply 
as possible. Mr. Anderson also commented 
on the “ deplorably low” output per person 
in South Africa, statistically stated to be the 
lowest in the world among countries making 
claim to be recognised as industrial com- 
munities. 
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Port of New York Authority 


N considering the several large projects now 

in hand or planned for future development 
by the Port of New York Authority, it is 
interesting to recall the constitution and func- 
tions of this body. First, it has to be remem- 
bered that the Port of New York is situated 
between two States—New York and New Jer- 
sey, and for many years was a source of friction 
between the two. In its early days, frequent 
quarrels arose over its administration until 
1834, when a treaty was drawn up to settle 
the various differences, and this worked fairly 
successfully until early into the present cen- 
tury. During the first world war, in 1917, 
harbour lighterage rates had developed into 
such a@ serious issue between the two States 
that it became essential for the continued pros- 
perity of the port for some further arrange- 
ment to be made. For this purpose a survey 
of the port’s needs was carried out under the 
direction of the two State Jegislatures and the 
two governors and a comprehensive report 
was published which stressed the need for the 
establishment of a bi-state agency to control 
the port’s development and welfare. As a 
result of this the Port of New York Authority 
was established, which was given full power and 
authority to purchase, construct, lease and 
operate any terminal or transport facility 
within the port area, and to carry out these 
requirements on a self-supporting basis. 


Srx River Crossines 


Port Authority Commissioners, six from 
each state, are appointed by the Governors 
of New Jersey and New York and serve in an 
honorary capacity for terms of six years. 
By 1922 the new authority had drawn up com- 
prehensive plans of original development 
which were immediately adopted by the two 
legislatures. As a_ self-supporting agency, 
the authority has developed into quite an 
extensive business undertaking and since its 
formation has sold 567,000,000 dollars worth 
of revenue bonds on its own credit. Also 
during this period it has built or has under 
construction 300,000,000 dollars of the facilities 
which it was formed to establish and maintain. 
The majority of these projects were designed 
by the authority’s own staff of engineers and 
architects. At present the authority has in 
operation six large over-water and under- 
water vehicular crossings, they comprise 
the George Washington Suspension Bridge, 
which spans the Hudson River between 178th 
Street, New York, and Fort Lee, New Jersey ; 
the outer bridge crossing over Arthur Kill, 
between Perth Amboy, New Jersey, and Totten- 
ville, Staten Island, which was named in honour 
of E. H. Outerbridge, the first port authority 
chairman; the Bayonne Bridge, which con- 
nects Bayonne, New Jersey, and Port Rich- 
mond, Staten Island, and has an arch span of 
1675ft over water; Goethals Bridge, between 
Elizabeth, New Jersey, and Howland Hook, 
Staten Island, named in honour of the builder 
of the Panama Canal, who was the Port autho- 
rity’s first consulting engineer; the Lincoln 
and the Holland tunnels under the Hudson 
River. 


IMPROVED APPROACHES 


In 1948 these six crossings handled the 
highest volume of traffic in their history, a 
total of 47,041,975 vehicles. The capacity 
of the George Washington Bridge was increased 
by about 5,000,000 vehicles per year by the 
provision of two new centre lanes, which were 
opened to traffic in 1947. This remarkable 
bridge is proving so popular as a rapid means 
of crossing the upper Hudson River between 
New York and New Jersey that it seems likely 
to deprive the Holland Tunnel of its title of 
being the busiest of the Hudson River crossings. 
To handle this increased traffic an improve- 
ment was made to the approaches to the Bridge 
in 1948. Increasing traffic congestion on the 
New Jersey side of the Holland Tunnel resulted 
in work being started in 1948 on a new 2000ft 


long exit plaza crossing Erie Railroad yards 
to connect with the underpass leading to the 
Pulaski Skyway. In the spring of this year 
work began on the construction of the 179th 
Street Tunnel approach to the George Washing- 
ton Bridge. This work parallels the existing 
178th Street Tunnel, and when completed, will 
furnish a two-lane one-way communication with 
the proposed cross Bronx Expressway to pro- 
vide a direct route from the George Washing- 
ton Bridge to New England. 


Four-StoreyY Bus TERMINAL 


One of the most widely publicised of the 
port authority’s schemes now under develop- 
ment is the huge new Union Bus Terminal being 
constructed in Midtown, Manhattan, to serve 
the 2500 buses which enter the city each day to 
bring some 60,000 passengers from the surround- 
ing districts. This terminal, the foundations 
for which are now well under way, will occupy 
an entire block between 8th and 9th Avenues 
and 40th and 4lst Streets. To obviate street 
congestion, it will be connected with the nearby 
Lincoln Tunnel by an overhead ramp. Designed 
as a major step in traffic relief for the seriously 
congested west side, the terminal will, when 
completed in 1950, replace the several existing 
scattered and unsatisfactory bus terminals in 
Midtown, Manhattan. Apart from the con- 
structional difficulties involved in this new 
terminal the authority has also been faced 
with the problem of finding homes for some 
600 families, which occupied tenement build- 
ings on the site. Although some of these 
found other accommodation, the majority 
have had to be moved to temporary premises 
on the site which will not be cleared until a 
later date, or provided with new homes pur- 
chased under a relocation programme. The 
terminal will be four storeys high and will 
provide terminal facilities for long-distance 
buses at street level, while suburban vehicles 
will be accommodated on the third floor, 
approaching and leaving by way of the ramps 
to the Lincoln Tunnel. Floors one and two 
will serve as concourses for passengers and 
will be provided with the usual shop and res- 
taurant facilities. On the roof provision will 
be made for garaging some 450 cars. 


Motor TrRucK TERMINALS 


Rapid progress is being made on the con- 
struction of two huge Union Motor Truck 
terminals, one in Downtown, Manhattan, and 
the other in Newark, New Jersey. The corner- 
stones of both these structures were laid in 
June, 1948. These two facilities are designed 
to serve as central clearing houses for freight 
brought in by long-distance road haulage. 
The need for these central distribution points 
is emphasised by the fact that in 1948 mer- 
chandise despatched by road transport  in- 
creased by two and a half times the amount 
carried in the preceding twelve months and the 
volume is still mounting. A port authority 
survey has revealed that nearly 50,000 tons of 
goods are handled in and out of New York each 
day by road transport. At the present time 
some 7,000,000 lorries are in use in the United 
States as compared with the prewar total of 
4,800,000. 


AIRPORT FACILITIES 


Despite the fact that air transport was still 
in a very elementary stage when the Port of 
New York Authority was formed, this has now 
become a very important aspect of its work, 
for it now controls four large airports: La 
Guardia, which is situated to the north-east 
of Manhattan; Idlewild or New York Inter- 
national Airport to the south-east ; Newark, 
which is to the south-west on the New Jersey 
side, and the recently acquired Teterboro, 
to the north-west, also in New Jersey. Seasonal 
flooding of La Guardia Airport was ended in 
1948 by the port authority’s construction of a 
marginal dyke round the airfield. The unstable 
silt sub-surface on which the airport was built 
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in 1937/39 had progressively settled to the 
point where abnormal seasonal high tides 
had periodically flooded portions of the run- 
way and apron system. These floods had 
reached a point where they were not only 
jeopardising parked planes, whose landing- 
gear is vulnerable to corrosive action of sea- 
water, but were also depositing many tons of 
debris on the runways and apron, calling for 
extensive clearance work before they could be 
put back into use. Built in combination with 
1200 sand drains, whose capillary action rapidly 
drained and consolidated the underlying silt, 
the new two and a half-mile dyke will prevent 
such future flooding and will also serve to 
check further settlement. This is being aug- 
mented by an inshore drainage ditch along the 
length of the dyke, which is being provided 
with an automatic sump pump system to ensure 
efficient surface drainage of the airport. The 
dyke is 28ft wide and at some points has a 
height of 6ft. 

After five years of construction by the City 
of New York and an added year by the port 
authority, New York International Airport at 
Idlewild, Queens, was opened for traffic on 
July 1, 1948. During the past year approxi- 
mately 17,000,000 dollars has been committed 
or appropriated for the development of this 
airport. The original terminal building has 
been expanded from 17,000 square feet to 
40,090 square feet; an additional 12,830 
square feet of space has been provided for the 
Federal Inspection Services and a 39,200 
square feet cargo building has been erected. 
One of the most interesting pieces of construc- 
tional work in connection with this airport 
is an under-pass designed to carry a taxying 
runway over a part of the main roadway 
entrance to the terminal area of the air-port. 
The underpass was built to withstand pressures 
from below sea level and to support two bridges 
each capable of handling aircraft weighing up 
to 300,000 Ib. In order to provide an efficient 
method of handling petrol at the airport, a 
600,000-gallon tank farm, to be serviced by 
barges entering the westerly Bergen Basin, has 
been established. 


Crry WATERFRONT PROGRAMME 


Early in 1948 the port authority presented 
to Mayor William O’Dwyer, in response to his 
request of October 20, 1947, a proposal for 
financing, constructing, rehabilitating and oper- 
ating New York city-owned piers and other 
waterfront facilities. This plan was shelved 
a year later, when the Board of Estimates voted 
to adopt instead a city financed programme 
proposed by the Department of Marine and 
Aviation. But last December the Mayor asked 
the port authority to review its proposal and 
to resubmit it. This revised proposal, however, 
has also been rejected by the city. Although 
responsible, therefore, for the operation of air- 
ports and many other facilities the New York 
Port Authority does not yet, despite its name, 
control the actual port facilities. 

This scheme, in brief, consists mainly in the 
relief of present waterfront congestion by 
providing off-street loading and unloading 
facilities for road vehicles. It would increase 
the number of class A shedded berths from 
129 to 136 and would build a Union produce 
terminal and four railway ferry railway stations, 
three on the Hudson River and one on the 
East River. 


GRAIN TERMINAL 


The port authority grain terminal on Gowanus 
Bay, Brooklyn, which was transferred by the 
State of New York in 1944, has been compietely 
redesigned and augmented by a new grain 
pier and gallery. The new gallery is situated 
on the pier, permitting the loading of grain 
direct from the elevator to ships. It is-equipped 
with an electric thermometer system in the 
storage bins and in 1948 handled 3,732,000 
bushels of grain. 


—$—$—$ 


Dr. RoBert Brown’s RETIREMENT.—The Uni- 
versity of Glasgow has announced the retirement 
of Dr. Robert M. Brown, who has been on the 
teaching staff of its engineering department for 
forty-one years. 
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AMERICAN RAILWAY MOTIVE POWER 

THE competing positions of steam, diesel- 
electric and all electric locomotives in 
America are brought out in an interesting 
manner in a recent report by the Interstate 
Commerce Commission, which sets out the 
present status of these three types of railway 
locomotives on the railways of the United 
States. A perusal of this statistical 
analysis reveals two outstanding points, 
the stride made during the last seven years 
by the diesel-electric locomotive and the 
stagnation of electric traction. Coal or oil 
fired steam locomotives worked 85-7 per cent 
of the passenger car miles run in 1941. But 
in 1948 that figure was reduced to 54 per cent. 
The diesel handled 7-8 per cent of the car 
miles in 1941, and 39-5 per cent in 1948. 
During this time the passenger car miles 
worked by the electric locomotive remained 
about constant at 6-5 per cent. Diesel- 
electric gains were therefore all at the expense 
of steam power, while electric traction could 
not combat the diesel engine. In main line 
freight service the change is not quite so 
marked. The freight gross ton-miles worked 
by steam in 1941 were 79-7 per cent, dropping 
to 59 per cent in 1948. Those figures cover 
only coal-burning locomotives. If those 
using oil as fuel are also included, the figures 
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become 97-5 and 76-8 per cent. Over this 
period the use of diesel power increased from 
0-22 to 21-3 per cent. Here again, electric 
power shows little change, slightly declining 
from 2-3 to a little over 2 per cent between 
1941 and 1948. The shunting hours worked 
by the diesel engine have increased from 12 
per cent in 1941 to 37 per cent in 1948. 
Steam power figures during this period fell 
from 86-6 to 61-8 per cent. In shunting, as 
in the case of both main line passenger and 
freight service, electric locomotive working 
remained about constant at 1-25 per cent of 
the shunting hours. 

A large amount of interesting information 
is given in the report about the freight gross 
ton-miles per train hour worked in 1940 and 
1948, including the increase per cent over 
this period, the percentage of the gross ton- 
miles worked by diesel-electric power and the 


miles run per locomotive per day. From the - 


claims made for diesel-electric engines, when 
compared with steam, it might be thought 
that the use of diesel power ought to have the 
effect of raising the gross ton-miles handled 
per train hour and also the miles run per 
locomotive per day. An analysis of these 
figures covering thirty-six railways does not, 
however, definitely establish that fact. Rail- 
ways showing the larger percentage of the 
gross ton-miles per train hour as_ being 
operated by diesel traction do not necessarily 
produce the longer mileages per locomotive 
per day. The same may be said for the 
increases shown in the gross ton-miles per 
train hour. One railway, the Gulf Mobile and 
Ohio, for instance, shows an increase in 
freight gross ton-miles per train hour of 64-4 
per cent and is operating 94-95 per cent of 
this traffic by diesel power, the miles run per 
locomotive per day being 91-4. In com- 
parison with this the Delaware and Hudson 
increased its gross ton-miles per train hour 
by 60-9 per cent with only 2-8 per cent of 
the work done by diesel locomotives. The 
Norfolk and Western uses steam locomotives 
entirely and shows an increase of 8-4 per cent 
in freight gross ton-miles per train hour with 
a locomotive mileage of 97-1 miles per day, 
while the Chesapeake and Ohio, another line 
employing steam power almost entirely, 
shows an increase in freight gross ton-miles 
per train hour of 8-5 per cent and 81-7 
engine miles per day. The Wabash is 
another line using only steam power that has 
not only increased its freight gross tons per 
train hour 14-5 per cent, but shows an engine 
mileage per day of 111 miles. The figures 
for the New York, New Haven and Hartford 
line are interesting by reason of the fact that 
this line has made large use of electric 
traction. According to the returns under 
notice, of the freight gross tons per train hour 
handled, 65 per cent is now operated by 
diesel locomotives adopted in place of further 
electrification. The highest locomotive mile- 
age per day is shown by the Texas and Pacific 
with 139-2 miles and 1-55 per cent of the 
freight gross ton-miles worked by diesels, 
while the next highest locomotive mileage 
daily is 135-6 miles accomplished by the New 
York, Chicago and St. Louis. Here again 
diesels account for a negligible amount of the 
work, only, in fact, 0-05 per cent. 

These figures, though interesting, do not 
lead to definite conclusions about the effect 
of the introduction of the diesel-electric 
engine upon the handling of a given traffic. 
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That they should be able to handle an 
increased ton-mileage compared with steam 
is expected, though these returns do not 
show it. The fact, no doubt, is that as more 
diesels go into service the less become the 
chances of finding turns of duty productive of 
maximum miles per locomotive per day in 
revenue-earning mileage. 


WASTE 


In days when there is an urgent call for 
increased production, lower costs and more 
efficiency, it is surprising that greater atten. 
tion has not been paid to the elimination of 
waste, whether in materials, labour, con. 
sumable stores, or the hundred and one items 
that come under the jurisdiction of a works 
manager. We are told that there is a crying 
need for paper salvage, yet oft-times when 
we segregate our paper waste the dustman 
ruthlessly hurls it in with the rubbish, 
We may be justly annoyed, but let us come 
nearer home and take a walk round an aver- 
age engineering works in this country, 
and the observant will be convinced that 
much might be saved by a careful and 
systematic study of the subject. Such 
phrases as ‘take care of the pence and the 
pounds will take care of themselves,” or 
‘a penny saved is a penny gained,” have 
their counterpart in the engineering field, 
where a closer attention to leakages will 
have a substantial yield. There is much 
waste that could readily be avoided; there 
is other that is less apparent, but none the 
less worthy of attention. It might be well 
to explore the subject with a view to obtain- 
ing at least some improvement in the 
present state of affairs. 

The first thing to attract our notice—one 
of the most glaring instances of waste—is 
the time honoured scrap heap, which often 
shows by its many contributions the careless- 
ness of cutting up bars, plates and the like, 
many of which seem to speak for themselves 
as we survey the heap. Bad workmanship 
and rejections on inspection lead to the 
further building up of the pile. A judicious 
periodical examination would give fruitful 
results and tend to promote more care in 
the future. But granted the scrap heap is 
there, what is the justification for its reten- 
tion? It should find its way into the fur- 
nace. Probably it will be argued that a 
use may be found for some of these pieces, 
that they may “‘ come in sometime,” whereas 
the abolition of the scrap heap would in 
reality prove a benefit, even though a cer- 
tain amount of new production might be 
necessary. If we now proceed to the stores 
we shall be impressed with the large amount 
of capital locked up in a relatively small 
space, the question suggesting itself being 
whether the stocks could not be considerably 
reduced. The storekeeper, usually a minor 
official, has the natural desire never to be 
caught out, and so seeks to keep the level 
of goods as near as possible to the maximum 
allowed. Somewhat analogous to this is 
the condition of the pattern store, where 
much valuable space is occupied by patterns 
of castings that have long been obsolete, 
the patterns being retained just ‘‘in case 
an order for a replacement comes along.” 
It is admitted that though an article is 
obsolete, it may remain in use for many 
years, but even so a point will be reached 
when it would be better to produce a new 
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pattern rather than keep an old one inde- 
finitely, especially when realising that the 
old may require money spent to bring it 
pack into condition. Only a close watch 
can convince managers as to what they are 
losing in the way of wasted steam, gas, 
electricity, water and compressed air, the 
leaks at each point being almost negligible, 
put in the aggregate very considerable. 
A periodic examination of steam traps, all 
joints and connections is essential, while 
the encouragement of the switching-off of 
lights and the stopping of the motors of 
machine tools when not in use will save 
much waste power. If instead of labour 
turnover we got into the way of definitely 
speaking of labour waste, our concern as to 
its reduction might be increased. The fact 
that each discharge involves a considerable 
loss to a company should make the personnel 
department realise the importance of not 
placing a square peg in a round hole, and of 
exercising real care in the selection of staff. 
There is also a serious chance of wasted 
effort in the supervisory sphere, and particu- 
larly in the days of functional organisation, 
unless it is clearly defined to whom each 
operator should report, and also where the 
duties of each supervisor begin and end. 
Otherwise friction between members of the 
staff and between staff and operator is 
inevitable. This is a potential source of 
waste and one that is often none too easy to 
detect. Last but by no means least is the 
question of machine tools and equipment : 
too often managers pride themselves on the 
good work produced on out-of-date machines, 
whereas as soon as a more efficient machine 
tool is evolved, it should be the concern of 
the management to go into the matter closely 
with a view to determining whether the time 
had not arrived for a good tool to be replaced 
by a better. The manager should also 
always keep a close watch on his jig and tool 
branch. Even though the building of com- 
plicated jigs and fixtures may seem pro- 
hibitive on account of their high cost, if 
production will benefit to a sufficient extent, 
the expense is justified and he will avoid 
what is equivalent to waste not apparent 
on the surface but none the less real. 
The best is always the enemy of the good. 

While we can by no means claim to have 
touched on all the cases of waste to be met 
with in the average engineering works, 
enough has probably been mentioned to show 
that the elimination of waste is a real prob- 
lem and the question arises as to whether 
there is a ready solution to the problem. 
There is much to be said for the appoint- 
ment of an official whose sole function would 
be to be ever on the alert, to detect waste and 
trace it to its source. But here a note of 
warning should be sounded, he should never 
be regarded as a “ tell-tale,” he must be the 
friend and colleague of all the staff, indeed 
of the operators also. His investigations and 
deductions should be brought to the notice 
of those primarily concerned and he should 
only go to the manager when his advice has 
been ignored, and no appropriate steps taken. 
In some cases much good has resulted from 
lectures to the staff, with graphs indicating 
the results of waste, followed by a free 
discussion as to steps suitable for its reduc- 
tion. We have not touched on the waste 
resulting from a multiplicity of forms, but 
that is a subject in itself. 
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Interpretive History of Flight. By M. J. B. 
Davy. H.M. Stationery Office. Price 
8s. 6d. 

In view of his official position in the Science 

Museum at South Kensington, it is natural 

that Mr. Davy should have made himself a 

leading, and impartial, authority on the 

history of flight and on what is to be learnt 
from the unique collection of examples and 
models of aircraft in his charge. On both 
aspects this book is fully informative, though 
the insertion of the word “‘ interpretive” in 
its title seems neither euphonious nor useful, 
for any treatment claiming to be nistorical 
would necessarily be inverpretive unless it 
were a mere catalogue of things and events, 
and this Mr. Davy’s book certainly is not. 
In the twelve years since its first edition 
appeared much has happened to aviation in 
its relation to human life. Part of that rela- 
tionship has been beneficent, but there has 
unfortunately been a dark side as well; for 
it has afforded a powerful means of swift 
aggression to those who seek to dominate the 
lives of others, for no better reason than an 
unhappy love of power for its own sake. 

The author writes well on the mutual re- 

lation of both aspects and in the latter 

chapters of the book he deals with little else. 

Mr. Davy considers that among the 
land animais of the world the flying 
species are three times as numerous as the 
non-flying, and deduces that in the past the 
ability to fly must have gained for its poss- 
essor favourable conditions for survival. He 
does not show, however, as his readers will 
note, that this happy consequence will neces- 
sarily continue to operate. The possibility 
he describes of a further development 
of long-range jet-propelled rocket bombs, 
built in—and even discharged from—under- 
ground factories does not make comforting 
reading; but he is surely wrong in 
stating that “the principal characteristic of 
the V.2 missile is that (up to the time of 
writing) it cannot be intercepted in flight and 
that its speed is such that it is not practicable 
to give warning of its approach.” Things are 
not really so bad as that. What can be 

planned in the way of interception is hardly a 

matter suitable for present discussion, but it 

is surely known that in the last war radar did 

easily ‘“‘ pick up” these missiles and could, 

and did, give their point of origin even before 
their brief five minutes of flight had ended. 
On the civil side, the author urges that— 
apart from the obvious financial limitations 
which he does not discuss—there must be 


‘ found some means of control of the amount 


of private flying which can be permitted, 
since congestion in the air cannot fail to 
lead: to numerous accidents even with pro- 
fessional pilots in charge, and still more 
when amateurs are flying their own 
machines. 

The earlier chapters of the book are con- 
cerned with the chronology of the develop- 
ment of the art of flying, and, with their 
mass of detail, make less easy reading. This 
may have been almost inevitable; but in 
virtue of its official source and its evident 
care in preparation the book can certainly 
claim to be an authoritative work of reference 
descriptive of the labours and inventions of 
ingenious men living in almost every country 
in the world. In the discussion of the mode 
of flight of birds we seem to be on less secure 
ground. Herein the neighbouring Natural 
History Museum might have helped, though 
we feel doubtful whether they did, for in the 


first chapter we are rather surprisingly told 
that “the bones of some birds, notably the 
gannet, are lightened by air-sacs which 
penetrate into them and contain air at a 
higher temperature and therefore lighter than 
that of the surrounding atmosphere.” Any 
engineer would at once suspect that hollow 
bones would be found good for the same 
reason that hollow spars are good ; they give 
for a lesser weight the additional strength 
that is needed. The author might pursue 
his own explanation by computing the 
saving in weight of a bird’s body when its 
hollow spaces are filled with air at blood 
temperatuve instead of that of the air outside. 

These are minor points, however, and Mr. 
Davy’s book may be recommended as both 
useful and authoritative. 


Cost Accounting. By James H. Marsh. 
McGraw-Hill Publishing Company, Ltd. : 
London, 1949. Price 30s. net. 

THE primary object of this book is to 

describe cost accounting as an_ essential. 

part in industrial management and in this 
the author has been successful; in fact, 
after reading its contents the thoughtful 
reader must wonder how it has been possible 
for so many British engineers to have been 
content to go on so long without instituting 
an efficient system, although the late war 
made some form imperative in order to meet 
the Government’s insatiable thirst for sta- 
tistics. “‘Cost Accounting” is written from 
the American standpoint; and in reading it, it 
is necessary to think in dollars and cents, 
and to become accustomed to the designa- 
tions of officials as used in the States. We 
should have considered a controller was 
equivalent to a managing director but find 
he is the chief accountant, while we should 
hardly be inclined to think of the product 
engineer as a man concerned with design, 
developments, materials, &c., but all this 
does not detract from the value of this work 
to the British engineer, who will find much 
to arrest his attention; the suggestion that 

a good cost accountant should have an 

engineering training is a sound one. 

This book consists of twenty-five chapters, 
the first introducing the subject of cost 
accounting and management in a concise 
and helpful manner, the others in some 
detail considering product costs, the process 
cost method, job-order costs, standard costs, 
ledgers and ledger procedure, purchases, 
and the control and accounting of materials 
and supplies, wages and salaries, and how 
they come into the complete picture, fac- 
tory overhead, its control and distribution, 
and finally burden, its application and vari- 
ance. A further section is devoted to a 
set of useful questions on each chapter, 
and another section to problems based on 
the subject matter of individual chapters. 

We are glad to notice that Mr. Marsh 
places the cost accountant under the con- 
troller (or chief accountant) but we should 
like to have seen where he would have put 
the chief estimator in his staff lay-out, 
for the two functions should be closely allied 
to one another; indeed, we should like to 
have seen stressed the value of circulat’ng 
estimated costs and actual (or historic~i, 
as the author prefers to say, as costs are 
rarely truly actual) to foremen and others 
interested. The germ of this idea is to be 
found in an illustrative table showing the 
budget compared with the actual expendi- 
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ture for each week. An important problem 
is to determine the degree to which costs 
should be detailed to give a maximum help 
to executives without building up an unduly 
large cost accounting organisation. We 
should have welcomed Mr. Marsh’s opinion 
as to how soon after the event he would be 
able to place actual costs in the hands of 
the administration. In dealing with wage 
incentives we notice he describes the Halsey 
and Bedeaux systems, but does not allude 
to one which has been given prominence in 
this country, the Rowan, or to some carefully 
conceived schemes for profit-sharing. ~ 

The engineering student who conscien- 
tiously studies and assimilates this useful 
book will be on the high road to becoming a 
successful cost accountant, while both man- 
aging director and his cost accountant will 
gain much from a careful perusal of its 
pages. 

Basic Naval Architecture. By Kenneth C. 
Barnaby. London: Hutchinson’s Scien- 
tific and Technical Publications, Stratford 
Place, W.1. Price 42s. 

THE author of this book is well qualified, 
both in his own right and by descent, for the 
task of writing an authoritative treatise on 
naval architecture. For the past twenty- 
five years he has been chief naval architect 
to John I. Thornycroft and Co., a post in 
which he succeeded his father. His grand- 
father was Sir Nathaniel Barnaby, whose 
name is still venerated as that of a dis- 
tinguished member of the same profession 
during the second half of the Victorian era. 

In taking up the book for review our 
first inquiry is naturally directed towards 
discovering the exact significance to be 
attached to the word “ basic ’”’ in its title. 
In his preface Mr. Barnaby makes it fairly 
clear that he employs it to describe an 
approach to his subject distinguished by 
its preoccupation with established facts 
and accepted theories of direct applicability 
by the practising designer rather than with 
new or controversial subjects appealing 
primarily to those charged with the instruc- 
tion of students. In fulfilment of this 
plan he has naturally been forced to include 
in the book a considerable amount of matter 
which may be regarded as elementary and 
to exclude much that might be described as 
predominantly of advanced theoretical inter- 
est. In short, the book is a treatise on the 
scientific aspects of ship designing with 
attention constantly directed towards prac- 
tical considerations. The general scheme of 
the book is delightfully expressed in a 
sentence of the description appearing on 
the dust-cover: “‘ The posers set by Nep- 
tune do not always correspond with the 
conundrums of professors.” 

In its earlier chapters the book covers 
such subjects as the calculation of areas, 
the hydrostatics of fluids, transverse and 
longitudinal stability of ship-form bodies and 
the accepted rules and regulations govern- 
ing freeboard, subdivision and stability. 
Then come chapters on the theory of fluids 
in motion, the properties of waves, surface 
friction, residual resistance and air resis- 
tance. Marine propellers— including jet pro- 
pulsion and paddle-wheels—and the power- 
ing of ships are next discussed. The final 
chapters treat of motions in a seaway, the 
strength and vibration of ships, launching 
calculations and materials of construction. 

{In a volume of 330 pages this wide field 
can be covered only by resort to consider- 
able compression and a rigorous exclusion of 
much detail. But the author’s aim is not 
to provide a complete guide to naval archi- 
tecture. It is clearly to present a broad 
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treatment of fundamentals and to leave 
details to be obtained from other sources. 
He certainly succeeds in achieving that aim. 
His book should be not only of high value 
to young students of naval architecture, but 
of great help to active practitioners who have 
allowed the theory of their art to become a 
little rusty or out-of-date. 

At only one point do we notice anything 
worthy of comment of a critical nature. In 
Chapter X, dealing with fluids in motion, 
Mr. Barnaby ascribes the viscosity of fluids 
to the molecular attraction between the 
particles of two adjacent streamlines. That 
statement is not in accordance with the view 
which has been accepted by physicists since 
the time of Clerk Maxwell and Clausius. The 
viscosity of a fluid cannot be satisfactorily 
explained on the basis of intermolecular 
attraction but it can be very completely 
explained on the basis that it arises from 
the transference of momentum between the 
particles of the two moving layers. The 
point is worth mentioning because in the 
same chapter the author briefly compares 
the viscosity of air with the viscosity of 
water. He leaves his readers with the clear 
impression that in both cases the viscosity 
decreases with rise of temperature. The 
truth is that in the case of air—or any other 
gas—it increases with the temperature. The 
close practical association of naval archi- 
tects with aerodynamics nowadays endows 
this minor lapse on the author’s part with 
perhaps more importance than at first sight 
it may seem to possess. 





SHORT NOTICES 


Theory and Practice of Heat Engines. By 
V. M. Faires. New York: The Macmillan 
Company. Price 25s.—This book, by the 
Professor of Mechanical Engineering at the 
Agricultural and Mechanical College of Texas, 
makes a strong appeal to us by virtue of the 
lucidity and logical arrangement of the author’s 
presentation of his subject. It is designed to 
provide a preliminary course in theoretical 
thermodynamics and, although there are 
several well-known English works covering the 
same ground in an equally satisfactory manner, 
we have no hesitation in recommending it to 
any student or teacher who may wish to possess 
an alternative text-book. The contents cover 
the usual ground. Starting with the theory 
of a perfect gas, the author leads his readers 
on to the consideration of compressors, internal 
combustion engines, steam turbines, nozzles, 
reciprocating steam engines, steam generators, 
fuels and combustion and refrigeration. The 
treatment throughout, even in the most theo- 
retical portions, has a strong practical flavour, 
as we might almost expect would be the case 
from one whose professional duties must bring 
him into close contact with the soil. To English 
eyes perhaps the author’s reliance for many of 
his illustrations on photographs or blocks sup- 
plied by American manufacturers of steam 
power and similar plant may seem to be a 
little overdone. But that blemish—if it be a 
blemish—is a small one in an otherwise com- 
mendable production. 


Mathematics for Engineers and 
Scientists. By 8. A. Schelkunoff. New York : 
D. van Nostrand Company, Inc.; London: 
Macmillan and Co., Ltd. Price 36s.—Any 
work by a member of the technical staff of the 
Bell Telephone Laboratories must command 
our respect from the outset. This volume is 
no exception. It has been compiled on the 
basis that recent rapid advances in physics 
and engineering cannot be fully understood 
without more advanced mathematical know- 
ledge than only a short time ago was considered 
adequate by the authors of treatises on ‘‘ higher”’ 
mathematics. To this end Mr. Schelkunoff has 
devoted his book to those branches of mathe- 
matics which are of most frequent use in up- 
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to-date mathematical physics and engineering, 
The work is divided into two parts, the first 
dealing with general mathematical mothods 
and the second with special transcendent] 
functions. In the first part we find attention 
devoted to complex variables, the theory of 
approximations, general methods of solving 
algebraic and transcendental equations, power 
series, general ideas of differentiation and 
integration, vector analysis in its more elomen. 
tary aspects, co-ordinate systems and exponen. 
tial and logarithmic functions. The second 
part of the book begins wth three chapters on 
ordinary linear differential equations of the 
first, second and higher orders, particular 
attention being paid to second order equations 
with variable coefficients. Partial differentia] 
equations are next considered and from that 
subject the author passes on to deal with 
conformal transformations, contour integra. 
tion, linear analysis, the gamma function, 
exponential integrals, Fresnal integrals and 
Bessel and Legendre functions. The book 
concludes with a chapter entitled ‘‘ Formula. 
tion of Equations,” in which illustrations are 
given of the application to physics and engi. 
neering of the mathematical subjects discussed 
in the book. The work is a monumental one 
and is a worthy companion to the now numerous 
treatises that have come from the members 
of the Bell Laboratories staff. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


** PLACE OF IMAGINATION IN SCIENCE” 


Str,—The letter from “ T.W.C.”’ in your 
issue of September 30th expresses doubts as to 
the value of imagination in scientific progress, 
“T.W.C.” goes on to quote cases in which 
imagination ‘‘ prevented’? Watt, Newton, 
Faraday, &c., discovering the truth either at 
all or earlier than they did. 

Surely it is a fact that, while it is desirable 
that a theory should be right rather than wrong, 
the important thing about a new theory is the 
lead it gives to the exploration of the field it 
covers and this end is attained whether the 
theory is later proved to be in accordance with 
fact or not. It does not follow that ‘ revised 
ideas ’’ could have or would have been born at 
all by themselves without the prior existence 
of the ideas which they replace; we learn as 
much by our mistakes in science as in any other 
walk of life. 

The Newtonian theories were probably as 
satisfying to our ancestors as Einstein’s are 
to us. I do not think we can take it for granted 
that present-day theories will never have to be 
revised, in their turn, in the light of future 
experience. W.H.A.C. 

October 10th. 
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The Institute of Metals 


No. I 


HE forty-first autumn annual meeting of 
Ta Institute of Metals was held in Paris, 
py invitation of the Société Frangaise de 
Métallurgie and the French Non-Ferrous 
Metal! Industries, from October 3 to 12, 1949, 
sessions for discussion of papers being held 
at the Maison de la Chémie, Rue St. Domi- 
nique, on October 4th, 5th and 7th, the 
President, Sir Arthur Smout, occupying the 
chair. 

The President announced that the Council 
had decided to award the Platinum Medal 
of the Institute for 1950 to the illussrious and 
distinguished Frenchman, Professor Albert 
Portevin. 

After a speech of welcome by General P. 
Nicolau and the transaction of some formal 
business, the following papers were discussed 
jointly :— 


THE NEW FACTORY OF THE SOCIETE 
CENTRALE DES ALLIAGES LEGERS AT 
ISSOIRE (PUY-DE-DOME) FOR THE WORK. 
ING OF LIGHT ALLOYS. 

By J. Marrer and M. LAMOURDEDIEU 
SYNOPSIS 


About 1938, French light alloy manufacturers 
began to study the desirability of setting up a large 
works for the rolling of bodywork sheet. The out- 
break of war made the need more acute, and it was 
decided to erect a plant at Issoire. After the defeat 
of France in 1940 the equipment was set up in the 
United States, but the Issoire works was neverthe- 
less constructed during the occupation and after 
the war, and has now been completed. The build- 
ings and the plant which they contain are fully 
described. 


SOME TECHNICAL PROBLEMS INFLUENCING 
PRODUCTION ECONOMY IN THE ROLLING 
OF ALUMINIUM 


By W. J. THomas and W. A. FowLer 


SyNopsis 


The world production of rolled aluminium and 
aluminium alloys has increased four of five times 
during the last decade. The major part of this 
additional production has been manufactured in 
large strip mills calling for heavy slabs and rolling 
at high speeds. In these mills sheet is produced in 
coil form and subsequently cut to length. These 
large mills have introduced economies in production, 
but there are further potential savings dependent 
on the satisfactory solution of certain problems 
which still remain. Some of these problems are 
inherent in the process and some are relatively new, 
as they are associated with the operation of the 
modern type of plant. 

The paper sets out some of the more technical of 
these problems by indicating the difficulties which 
are at present being experienced, the possible causes 
of these and some suggestions of what is needed for 
overcoming them. 

The main subjects dealt with are :—The casting 
of large slabs by the semi-continuous method and 
the difficulties and failures experienced therewith. 
The reasons for scalping some of these slabs and the 
economies that would follow its elimination. 
Rejections due to blister; some of the possible 
causes of this defect and how it might be avoided. 
Scrap remelting is an expensive operation, and 
potential savings would warrant the installation 
of special equipment. The difficulties and defects 
experienced in the hot rolling of some of the strong 
alloys are reviewed, and suggestions are made 
regarding the reasons for these troubles and means 
of overcoming them. One of the major problems 
in the use of modern high-speed strip mills is the 
cooling and lubrication of the rolls, and the paper 
reviews the desired properties of the coolant, its 
application to the rolls and equipment for filtering 
and cleaning the rolling oil. The production of 
rolled metal to intermediate tempers by thermal 
treatment, as against cold working, is considered ; 
as with modern rolling plant, this method has 
potential advantages. Means of producing fine- 
grained metal to facilitate subsequent manufacture 
are also reviewed. Finally, as modern mills roll 
sheet in coil form, a case is made for a process and 
plant to permit of continuous heat-treatment 
before the coils are cut to length. 

The satisfactory solution of the problems referred 
to will only be achieved by the closest collaboration 


between scientific 


staffs. 

Mr. W. J. Thomas, introducing the paper 
by himself and Mr. W. A. Fowler, said that 
it was difficult to get a yardstick which 
would indicate clearly how the efficiency of 
producing rolled products in light metals 
compared with that in steel or in the other 
non-ferrous metals; there was such a wide 
range in each group. There was one pointer, 
however, in that percentage recovery from 
the rolling slab was generally lower in light 
metals, particularly in the stronger light 
metals. One of our main endeavours should 
be to find a means of increasing the recovery. 
The light alloy fabricating industry had in 
the past been very largely a closed shop, and 
there had not been the same amount of 
collaboration as in the steel rolling industry. 
There were many fundamental problems 
common to all producers from the solution of 
which the industry as a whole would benefit. 


production, engineering and 


Discussion 

Mr. D. F. Campbell (Chairman of the 
Institute’s Metallurgical Engineering Com- 
mittee), who opened the discussion, first out- 
lined the contribution of French metal- 
lurgists in the development of the aluminium 
industry and referred to the work of Héroult, 
with whom he had been associated in his 
early days. He asked for an opinion as to the 
best melting equipment (including the relative 
merits of high-frequency and low-frequency 
induction furnaces) for dealing with virgin 
metal, with various forms of rolling mill 
scrap and also for remelting foil, which was a 
problem in itself. The amount of scrap made 
in aluminium works gave great scope for the 
improvement of technique and equipment. 
With regard to the heat-treatment of strip, 
he believed that there was a great future for 
induction heating, and that before long heat- 
treatment of strip would be done by induc- 
tion in a very small space, only a few inches 
of metal at a time being heated for the heat- 
treatment of certain qualities of aluminium. 

Dr. F. W. Haywood (technical director, 
Wild-Barfield Electric Furnaces, Ltd.) 
thought that the difficulties associated with 
this method were concerned more with the 
continuous strip and its manipulation than 
with the induction heating. For example, 
lateral wandering of the strip would cause 
uneven heating, and there could be no assur- 
ance that the strip would maintain a plane 
surface during its passage through the 
inductors. A considerable amount of re- 
search, involving co-operation between 
furnace builders and aluminium fabricators, 
into the high-speed coiling of strip together 
with the permissible tension at annealing 
temperature would be necessary before a 
large-scale plant could be produced. High- 
speed air circulation convection heating pro- 
vided a method by which flash annealing of 
metal in single flat sheet form had been 
accomplished. It was improbable that any 
simple method would be produced to give 
flash annealing in coil form. He favoured the 
strip being uncoiled, passed through a furnace 
for flash annealing and then re-coiled. Flash 
annealing of continuous strip could best be 
carried out in horizontal type furnaces in 
which the strip could, if necessary, be sup- 
ported during the whole of its passage 
through the furnace and would show less 
tendency to elongate at the temperature 
employed. The necessary heat could readily 
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be supplied where it was required, but the 
mechanical equipment presented difficulties 
calling for collaboration between all the 
parties concerned. 

Mr. ©. E. Davies (director, W. H. A. 
Robertson and Co., Ltd., Bedford), discuss- 
ing features of the rolling plant at Issoire, 
was interested to see that vertical edging 
rolls were provided in the hot reversing mill. 
If edge rolling would eliminate, or at least 
reduce, edge cracking, considerable economy 
in manufacturing costs should be obtained. 
He did not agree that the provision of edging 
rolls need necessarily involve serious addi- 
tional capital expense. The choice of a suit- 
able lubricant for the cold rolling of alumi- 
nium and its alloys was of the highest 
importance, and presented difficulties owing 
to the need for a lubricant which will fulfil 
the conditions of the rolls themselves and, at 
the same time, give the quality of surface 
finish demanded. For temper rolling after 
annealing he advocated specially designed 
two-high mills, one of which, with hydraulic 
roll pressure, had already been developed for 
metre-wide strip. 

Mr. W. C. F. Hessenberg (Head of the 
Mechanical Working Division, B.1.S.R.A.) 
emphasised that, apart from the metallurgy 
of the ingot, the rolling process itself was con- 
ducive to cracking, owing to the tensile 
stresses developed along the surface and 
along the edges of the ingot during rolling. 
The tendency to cracking was reduced by the 
use of rolls as large as possible in relation to 
the thickness of the ingot. He referred to 
results obtained in the B.I.8.R.A. labora- 
tories indicating the effect of the shape of the 
edge. Steels and an aluminium-magnesium 
alloy in the form of cold-rolled strip in the soft 
condition had their edges ground round or 
square before they were rolled. A 1-3 per 
cent carbon steel with round edges could be 
rolled to 23 per cent reduction before cracks 
appeared, but with square edges cracks did 
not appear until 61 per cent reduction was 
reached. In a 1:5 per cent tungsten steel 
cracks appeared at 10 per cent reduction 
with round edges and 53 per cent with square. 
With the aluminium alloy the corresponding 
figures were 48 and 60 per cent. 

Mr. W. H. Bowman (executive director, 
Tube Investments Aluminium, Ltd., Bir- 
mingham) contributed in some detail the 
results of his own experience. He was of the 
opinion that semi-continuous casting had 
shown considerable advantage over the older 
methods in producing metallurgically better 
castings of much larger sections and weights 
than could be produced wth permanent 
moulds, but that there had been no material 
reduction in any production costs. High- 
strength alloys had to be cast in smaller 
sections than the pure or near-pure alloys, 
and very accurate temperature control of the 
water for chilling, together with other pre- 
cautions had to be taken to avoid cracking. 
The equipment installed by his company was 
designed to give pouring speeds up to 15in 
per minute, as they were of the opinion that 
the faster the near-pure alloys were cast the 
less scalping, if any, would be required. The 
problem of increasing the speed of casting the 
high-strength alloys was not so simple. To 
minimise rejections for blister they intended 
to introduce degassers at the four corners of 
the holding chamber, feeding the continuous 
casting units. For handling of process scrap 
he advocated a massive baling press, large 
scrap coil being sheared up and baled with 
the other process scrap. He did not think it 
had been proved that the introduction of edge 
rollers had materially reduced edge cracking. 
The soluble oil used on hot-rolling mills 
should be filtered to make sure that no 
oxides or foreign matter was rolled into the 
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surface of the strip, and they had found it 
essential to use soft water in making up the 
soluble oil solution, otherwise the strip had a 
cloudy appearance, which could not be 
removed by subsequent cold rolling. For the 
cold rolling of aluminium in strip form at 
speeds up to 1000ft and 1200ft per minute 
he thought it would be necessary to install 
pressure flood lubrication with a light mineral 
oil incorporating certain additions. He felt 
that some of the annealing problems might 
be simplified by a modification of the alloy 
in order to give the same strength in the 
annealed condition as was previously obtained 
by half and three-quarter hard conditions. 
Many problems put before them by the 
authors could be solved much more quickly 
if the industry as a whole would energetically 
compare their experiences. 

Professor A. von Zeerleder (Director of the 
Research Laboratories, Société Anonyme 
pour |’Industrie de l’Aluminium Chippis, 
Neuhausen-am-Rheinfall, Switzerland) re- 
ferred to the experience of his company on the 
melting problem. There was no question of 
one furnace being right for every purpose. 
The decision on which type of furnace to 
install must depend on the condition in which 
the metal came to the foundry, the type of 
scrap, the use to which the metal was put, 
and whether one or two alloys were produced 
in big lots or a dozen different alloys in small 
lots. When his company started’ to use 
induction furnaces in 1937 there were serious 
disadvantages in operating them for melting 
aluminium, but important improvements 
had been made by the Ajax-Tama Company. 
Contrary to conditions obtaining in other 
types of furnace, using combustion or elec- 
trical resistance heating, the atmosphere 
above the metal in an induction furnace was 
cooler than the metal itself; oxidation was 
smaller, and fluxes could be used which 
otherwise could not be employed because of 
gas developed. The degassing effect was also 
found to be better. Big induction furnaces 
of 5 tons’ to 10 tons’ capacity would be best 
for melting big lots of aluminium. 

Mr. B. N. H. Thornley (Northern Alumi- 
nium Company, Ltd., Banbury) said that he 
understood that it was planned to roll 
sections at Issoire rather than to extrude 
them, as was done in England. There might 
be advantages in both methods. Extrusion 
would provide for a wider variety of shapes 
and cater for prototype production, but 
rolling (provided there were a reasonably 
small number of sections) might produce 
them more cheaply. He referred to the draw- 
backs of reverberatory furnace melting in 
comparison with the advantages of induction 
melting. Edge cracking might be produced 
by a small percentage of impurities—he 
instanced a serious epidemic traced to the 
presence of 0-02 per cent of lead—but, in 
his view, the most serious cause of edge 
cracking and crocodiling was inadequate 
preheating. 

Mr. Christopher Smith (chief metallurgist, 
James Booth and Co., Ltd., Birmingham) 
referred to difficulties arising from bleb 
formation on the strong alloys, and to its 
prevention by the use of a type of water- 
cooled mould to induce directional solidifica- 
tion. He discussed the precautions to be 
taken against blister, and expressed the 
opinion that as degassing agents nitrogen or 
chlorine, or both together, gave the best 
results. He raised the question as to whether 
the content of elements, not normally esti- 
mated, might not affect the characteristics of 
some alloys in hot rolling. 

Mr. N. P. Taylor (chief engineer, Alumi- 
nium Laboratories, Ltd., Montreal, Canada) 

expressed his interest in the Issoire plant and 
said that extensive research would be re- 
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quired to solve the problems which now face 
the industry. 

Messieurs Matter and Lamourdedieu both 
spoke briefly on points raised about their 
paper, and Mr. W. A. Fowler replied in 
detail to the discussion on the paper by Mr. 
Thomas and himself. 

A paper on ‘“‘ Some Effects of Silicon on the 
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Tendency to Cracking in Aluminium-Copper. 
Magnesium Alloys of High Purity,” by W. |. 
Pumphrey and D. C. Moore, was the: " pre. 
sented by Dr. Pumphrey, but there was little 
time left for the discussion, in which Dr, 
E. G. West was the only speaker. The 
meeting then adjourned until the following 
day. 


(T'o be continued) 


Trials of Pumping Engines at Crofton 


8 reported in last week’s issue, trials of old 

beam engines at Crofton pumping station 
were carried out for the Newcomen Society by 
Dr. Calvert, of Liverpool University, on Sep- 
tember 30th. The results of the trials were 
reported to the Society on October 12th. The 
figures are reproduced below. 

The two engines tested are both single-acting, 
condensing, equal-beam, and the dimensions 
are given as follows :— 

No. 1 No. 2 
36india. Cylinder ... 


Cylinder... 42in dia. 


Bucket pump... 26findia. Plunger pump 30in dia. 
Nominal stroke 8ft Nominalstroke  8ft 
Lift... .. 40ft BATE .c. sc0 oe GOR 


The main trial was on engine No. 2 and 
extended over three hours of steady conditions ; 
engine No. 1 was run for approximately one 
hour, but no fuel or steam consumption figures 
were taken in this case. 


MeEtTHODS OF MEASUREMENT 


Coal.—Weighed in advance into } 
Time of firing of each bag noted. 

Feed Water.—Taken from measuring tanks 
(calibrated by direct weighing) instead of from 
hot well. (This explains why tabulated feed 
temperature differs from hot well temperature.) 

Indicator Cards.—Taken every ten minutes ; 
alternate cards measured by planimeter and 
results averaged. Typical cards are reproduced 
at full scale herewith. 

Strokes per Minute.—By counter. 

Length of Stroke-—By pointer moving over 
graduated staff fixed beside piston-rod. 

Water.—By a rectangular weir with sup- 
pressed end contractions built in the discharge 
channel. Francis formula used in computations. 


cwt bags ; 


ENGINE No. 2: OBSERVATIONS 


Boiler-house 
Boiler pressure 
Feed temperature... 
Feed water 
Rate of firing 


20 lb sq in gauge 

66 deg. Fah. 

1640 lb per hour 

224 1b coal per 
hour 


ENGINE No.1 


Engine-house 


Vacuum 26: 5in mercury 
Strokes... . ” 10-2 per min 
Length of stroke ... : 7ft 8in 
Hot well temperature ... 106 deg. Fah, 
M.E.P.: 
RE es sad. Ass) ant) teS2 sans, eee 8-75 lb per sq in 
Bottom 4-0 1b per sq in 
Cut-off 0-1 stroke 
Release ... ee ens. bee” Seby- ose “SD 
Measuring Weir 
Flow < ae) a ‘ 2,280 gall. per 
min 
ENGINE No. 2: DEDUCTIONS FROM OBSERVATIONS 
Boiler efficiency ... ... . erie 
Indicated h.p. . a ee 


0-061 
39 Ib 


Indicated thermal effici iency. 
Steam per i.h.p.-hour 


Rankine efficiency for same pre ssure limits... 0-152 
Efficiency ratio ee ee ee ee ee, 
Water h.p. 30-2 
Volumetric efficiency 0-952 
Slip ratio... . ae ee ee 
Overall thermal efficienc y of plant (coal 

burned to water pumped) 0-0254 
Duty (ft-lb to water per bushel ofe oal, ‘4 Ib) 23 million 


Missing quantity, i.e., actual steam-indicated 
steam — actual steam oy ; ‘71 
Assumptions made in ‘above calsiilione : 

Dryness fraction of steam .. ..- 0-98 

Calorific value of coa ... 13,500 B.Th.U, 
per lb 

10 per cent of 

P.S.V. 

EncIne No. I: Factors Norep 

Boiler pressure 19-5 Ib per sq in 

Vacuum 25in mercury 


Clearance volume... 


Strokes ... 11-5 per min 
M.E.P.: 
Top 8-52 lb per sq in 
Bottom 5-00 lb per sq in 
Cut-off 0-16 stroke 
Release ... eT Me 
Measuring Weir 
Flow ac” dee. eee he ong) SO 
min 
Negative slip ratio 0-07 


(Note.—A negative slip i is not ‘unusual, depending on 
the relative accelerations of water column and pump. 
It was noticed that the discharge was much more violent 
than that from pump No. 2.) 


Engine stroke assumed to be... ... 8ft 

Indicated iiss Sed: c keel. Lene) ox Oe 

Water 29-4 
ianomnmecinate 


The engine-room and boiler-house apparatus 
was devised by Mr. K. W. Willans and set up 
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py the Docks and Inland Waterways Executive, 
Engineering Department, Gloucester. The 
measuring weir was set up by the Kennet and 
Avon Canal carpenters from Devizes. Appa- 
ratus was loaned by the Metropolitan Water 
Board and by Professor W. J. Kearton, Depart- 
ment of Mechanical Engineering, University 
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of Liverpool. The actual tests were carried out 
by Mr. Willans, his son, Messrs. C. W. Cook, 
G. C. Levett, D. Goslin, P. F. Morgan, from 
Messrs. W. H. Allen, Sons and Co., and by the 
reporter, Mr. N. G. Calvert, B.Eng., Ph.D., 
A.M.I.Mech.E., Lecturer in the University of 
Liverpool, member of the Newcomen Society. 


The Enborne Valley Reservoir 


HE following report upon the Enborne 

Valley scheme was presented to London’s 
Metropolitan Water Board last Friday by the 
Works and Stores Committee of that body. 


On April 30, 1948, when submitting a pre- 
liminary report on future supplies, we stated 
that although we were not then in a position to 
place any recommendations before the Board 
we desired to acquaint members with the 
conclusions we had reached on the important 
problems involved. 

In our report we referred to the Board’s 
existing policy of increasing storage capacity 
in accordance with the ‘“ Progressive Scheme ” 
—that is, the construction of new reservoirs 
only as and when they are required in the near 
future—and pointed out that the proposed 
reservoirs at Walton, Wraysbury and Datchet, 
for the construction of which the Board already 
have Parliamentary powers, were intended to 
conform to this progressive scheme, and would 
have satisfied that objective for a limited 
time, but for the unexpected high rate of 
increase in consumption ; that it was evident 
that these reservoirs, even if already con- 
structed, would be insufficient to satisfy require- 
ments in those years when the flows in the 
Rivers Thames and Lee are abnormally low, 
and that as no other reservoir sites were avail- 
able in the vicinity we considered it advisable 
to depart from the principle of the progressive 
scheme altogether and to plan for sources of 
supply that would, as far as could be foreseen, 
solve the problem for many years. 

Several alternative suggestions were con- 
sidered and we came to the conclusion that 
investigations should be carried out forthwith 
into what then appeared to be the most econo- 
mical and practical proposal, namely, to con- 
struct an impounding reservoir in the Enborne 
Valley, a few miles south-west of Reading, 
connected by conduits to an intake and pumping 
station on the Thames at Pangbourne, the 
water being pumped into the reservoir from 
Pangbourne and flowing back again along the 
same conduits into the river when the flow of 
the river at the Board’s present intakes was 
insufficient to maintain the supply without 
unduly depleting the existing reservoirs. 
Expenditure has already been authorised by 
the Board from time to time for these 
investigations. 

We informed the Board that with the con- 
struction of the Enborne reservoir and with 
increased powers of winter abstraction from the 
river, it would be unnecessary at the present 
time to proceed with the construction of the 
Walton, Wraysbury and Datchet reservoirs, 
and we expressed the opinion that they should 
be abandoned for the time being, but that the 
land should be retained in the ownership of 
the Board. 

It was intended that the Enborne Valley 
reservoir should contain some 55,000 million 
gallons and be formed by building a dam about 
4000ft in length and 100ft high across a narrow 
portion of the lower or eastern end of the valley 
at Brimpton, the water area being approxi- 
mately 6100 acres. Subsequently three further 
dams, to act as road viaducts, were planned to 
divide the reservoir into four sections. 

Since our report in April, 1948, extensive 
investigations have been carried out in the 
valley and a number of experts have been 
engaged to advise on the many geological, 
engineering, biological and other problems 
involved. We have received a series of detailed 
reports on the biological aspects of the proposed 
reservoir from which it appears that thermal 
stratification of the water would occur in the 
deeper parts of the reservoir, which would 


render the lower stratum unsuitable for the 
Board’s purposes. Furthermore, in certain 
climatic conditions the water would “ turn 
over’ and the lower stratum would mix with 
the remainder of the water and thus render the 
whole of the reservoir temporarily unusable 
for a water supply. In addition, the biological 
quality of the water could never be guaranteed 
to be of a standard which should be discharged 
into a river. For these reasons we are of 
opinion that that portion of the scheme to 
return water to the river from the reservoir 
is not a practicable proposition and should 
be abandoned. 

At our request the Chief Engineer has pre- 
pared an alternative scheme for constructing 
the reservoir to a depth of 30ft, but with the 
same capacity, possibly built in two stages, 
the first stage consisting of the three smaller 
sections only and having a total capacity of 
approximately 20,000 million gallons. The 
water would be conveyed directly to the Board’s 
purification works by means of an aqueduct 
instead of being discharged into the river. 
Subject to the geologists’ report being satis- 
factory, there would appear to be no objections 
to this modified scheme from the engineering 
and biological aspects, but the cost would be 
considerably increased, and the Enborne scheme 
in consequence loses its attraction on financial 
grounds. 

As previously mentioned the Board have 
powers to construct three further storage 
reservoirs in the Lower Thames Valley and in 
the light of the biological reports on the Enborne 
scheme we are now advised that these reservoirs 
should be built to a lesser depth than that 
originally planned so that the combined capacity 
would be reduced from 16,400 million gallons 
to approximately 14,000 million gallons. The 
usefulness of reservoirs however is preferably 
measured by the additional million gallons 
daily which they can yield for the Board’s 
supply in a serious drought. The Board have 
already decided to base their calculations on 
the drought of 1944 and on this basis these 
three reservoirs would yield about 66 million 
gallons daily as against 100 million gallons 
daily for the first three sections of the Enborne 
Valley reservoir, and 253 million gallons daily 
for the complete Enborne scheme provided the 
statutory flow over Teddington Weir is lowered 
in the winter months during a period of low 
Thames flow following a dry summer. 

Had it been possible to proceed with the 
Enborne scheme as originally contemplated, 
its relative cheapness per million gallons daily 
yield as compared with the three Lower Thames 
Valley reservoirs and the extensive storage 
it would have provided, would have justified 
the Board in seeking powers from Parliament 
for its construction, but we are now of opinion, 
in the light of investigations up to date, that 
the Board should revert to the policy of the 
progressive scheme. 

Nevertheless, even when the reservoirs at 
Walton, Wraysbury and Datchet have been 
completed, the Board will still urgently require 
more storage capacity, and we are therefore 
giving instructions for investigations to continue 
on further alternative schemes. 


—_—_—_»—__—_ 


Scottish Instirution Awarps.—The Institu- 
tion of Engineers and Shipbuilders in Scotland has 
made the following awards in respect of the session 
1948-49: the W. W. Marriner Premium to Mr. W. 
Heigh, for a paper on “Economy by Efficient 
Calculation,” and Institution Premiums to Mr. 
D. B. Cunningham, for his paper, “‘ Notes on Trawl 
Fishing’ and to Mr. R. V. Turner for a paper 
entitled ‘‘ Some Problems in the Design of Rigging.” 
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Developments in the Teaching 


of Electrical Measurements* 
By Professor J. GREIG, M.Sc., Ph.D., M.1.E.E. 


As a subject of study in universities and 
technical colleges, electrical measurements has 
attracted less attention in recent years than the 
subjects of radio and electronics. This is 
perhaps not unnatural, as developments in the 
field of electrical measurement, although sub- 
stantial, have been less spectacular than those 
in the two other fields. It is therefore not 
inappropriate to review the present position 
of this subject in the academic sphere. 


THE Score of THE SUBJECT 


The fact that the subject of electrical measure - 
ments not only, of necessity, touches every 
branch of electrical engineering, but has many 
applications outside the purely electrical field, 
is something of an embarrassment to the archi- 
tect of any general syllabus or course of study 
in the subject. A final-year course of university 
rank should contain only material which is of 
fundamental significance and of fairly wide 
application, while specialist topics should, as 
a rule, be dealt with in post-graduate courses 
either in the university or in the technical 
college. Although the factors governing the 
selection of material are simple enough in 
principle, their detailed application is never 


easy. Take, for example, the case of radio- 
frequency measurements. This has become a 
separato and in many respects a _ highly 


specialised branch of electrical measurement. 
In a general course, however, some illustrations 
will be drawn from the radio field, and very 
commonly resonance methods are selected ; 
but it would be impossible even to outline in 
any useful way the complete field of radio 
measurements in a general measurements 
course. It has been suggested that an arbitrary 
upper limit of frequency should be fixed for 
radio topics to be dealt with in general courses, 
but this would, I think, be unsound. After all, 
calorimetric- measurements which are used 
at centimetric wavelengths have a very wide 
application. Difficulties similar in character, 
but less marked in degree, occur with other 
specialised branches, such as _ electronics, 
measurements associated with nuclear physics 
and the vast new subject of electrical automatic 
control systems, which is now regarded as 
coming within the sphere of electrical measure- 
ments. Then there is the rather difficult 
question of the inclusion of examples of the 
application of electrical methods to the measure- 
ment of non-electrical quantities. 

The main framework of electrical measure- 
ments courses is firmly established and well 
tried by experience, and I shall endeavour 
merely to draw attention to some aspects of 
the subject which have been influenced by 
recent development or which, in the light of 
my own teaching experience, seem to deserve 
greater emphasis. 


MEASURING INSTRUMENTS 


Apart from the large-scale development in 
instruments incorporating metal rectifiers, the 
improvements in conventional measuring instru- 
ments are matters of detail rather than of 
principle. There are interesting examples in 
d.c. and a.c. deflectional instruments and 
integrating instruments of the application of 
the new permanent-magnet materials and of 
the high-permeability soft alloys, and there is 
the elegant recently developed method of 
practically eliminating the residual control 
in fluxmeters. Quite apart from recent develop- 
ments, my own experience suggests that there 
is often a certain lack of integration of the work 
on instruments in measurements courses. For 
example, on the theoretical side the essential 
unity of the torque equations of the electro- 
magnetic and electrostatic instruments and of 
the various applications of the galvanometer 
equation is sometimes overlooked, and on the 
experimental side a number of simple and long- 
established tests are neglected. Much more 
thorough investigations of the deflectional 





* Abstract. Chairman’s Address, Measurements 
Section, Institution of Electrical Engineers, London, 
October 11, 1949. 
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characteristics of instruments could be made, 
utilismg the potentialities of flash photography 
and of timing circuits. 

The most significant instrumental develop- 
ment is, however, the amplifier instrument. 
Immediately the high-gain amplifier became 
available it was possible in principle to amplify, 
for measurement purposes, small alternating 
voltages and to present to the source of electro- 
motive force an impedance of almost any 
required magnitude. The accomplishment of 
this with precision and fidelity had, however, 
to await the development of the negative feed- 
back principle. This advance, which was made 
in the early 1930s in telephone repeater practice, 
arose out of the urgent need to reduce the 
internal harmonic distortion in repeater ampli- 
fiers if it were to be possible to transmit in the 
same channel a number of simultaneous tele- 
phone conversations. 

It is at first sight rather remarkable that the 
possession of the power of almost unlimited 
amplification provides the possibility of render- 
ing an amplifier to a high degree self-compersat - 
ing for its own defects. 

Negative-feedback amplifiers can be designed 
to give quite high overall gain, sey, 60 db, to 
have level amplitude and linear phase response 
over a fairly wide frequency range, and to 
maintain nearly constant amplification over 
long periods. There is, however, as with all 
feedback amplifier systems, the problem of 
avoiding instability and self-oscillation, for 
although the feedback may be negative within 
the desired frequency band it may well become 
positive outside that range. The design of 
negative-feedback amplifiers has become a 
specialised field of study, and the Nyquist 
stability criterion has taken its place as perhaps 
the most important basic theorem governing 
the behaviour of amplifying systems. 

The theory of the feedback amplificr system 
can safely be said to be as important in relation 
to electrical measurements as to the subject of 
telecommunication for which it was originally 
developed. 

Leaving aside for the moment the application 
of feedback amplifier theory to automatic 
control systems, it may be worth while to con- 
sider a few of the direct-measurement applica- 
tions of the principle. Possibly the most 
general is the amplifier voltmeter, which may be 
employed as a high-impedance instrument for 
the measurement of the r.m.s. or true mean 
values of alternating voltages of the order of a 
millivolt. The design of such an amplifier 
is an interesting exercise for the student. In 
the mean instrument, phase linearity is 
important and the voltage must be amplified 
to a level at which curvature of the charac- 
teristics of the rectifier elements produces 
negligible errors. These amplifiers are par- 
ticularly valuable in iron testing, where they 
may be utilised in integrating circuits for flux 
determination and for feeding the deflector 
plates of the cathode-ray oscillograph when 
delineating the hysteresis loop, as well as for 
measuring the small electromotive forces induced 
in H coils or magnetic potentiometers under 
alternating magnetisation. A somewhat similar 
application is that of the cathode follower to 
feed the voltage coil of a dynamometer watt- 
meter. 

The amplification of d.c. signals remains a 
more difficult problem, and mention should be 
made in this connection of the potentialities 
of sensitive magnetic amplifiers for the mag- 
nification of small direct currents. 

The introduction of amplification to the 
measurement field has brought to the forefront 
a phenomenon which, although always present, 
was little emphasised in pre-amplifier days. 
This is the quantity known to communication 
engineers as the “signal-to-noise ratio.” It 
is interesting to recall that investigations were 
being carried on into the Brownian movement 
of sensitive galvanometers at about the same 
time as Johnson and Nyquist were engaged in 
demonstrating that one of the fundamental 
limitations to useful amplification is set by the 
minute spontaneous fluctuations of voltage 
which exist across the terminals of a resistor. 
The physical reality of “shot noise”? and 
“‘ resistance noise’ is something which should 
be appreciated by every electrical engineer, 
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for this illustrates in the most vivid way the 
fact that even the possession of the power of 
unlimited amplification does not necessarily 
imply the power to detect or measure very 
small signals. The greatly increased significance 
of the concept of “ noise ”’ in relation to measure- 
ment adds further weight to the importance 
of including the elements of probability theory 
in the engineering course. As a rule the only 
aspect of probability theory presented in 
measurement courses is the theory of observa- 
tional errors. 

The universal use of the cathode-ray oscillo- 
graph as a multi-purpose indicator and measur- 
ing instrument became firmly established during 
the recent war, and students generally receive 
early instruction in its use and investigate the 
intrinsic properties of the tube and its associated 
circuits as part of the laboratory course. 

Another self-contained electronic instrument 
may be mentioned, the wave analyser or 
harmonic analyser. This instrument, which is 
essentially a sharply tuned heterodyne valve 
voltmeter, gives conveniently and rapidly the 
relative magnitudes of the harmonic com- 
ponents of complex waveforms having fre- 
quencies within the audio range. For the experi- 
mental confirmation of the Fourier analysis of 
simple geometrical waveforms and for the 
determination of Fourier spectra generally, 
this is a most valuable instrument. It also con- 
stitutes a convenient selective detector for a.c. 
bridge or potentiometer measurements where 
appreciable harmonics are present. 

Nuclear physics in its engineering aspects 
introduces a new field of measurements, some 
of which may properly claim incorporation in 
the electrical measurements course. Electronic 
counters for charged particles and the measure- 
ment of X-ray intensity suggest themselves. 
Developments in this branch will, no doubt, in 
the future bear a similar relation to the general 
course, to that of radio-frequency measurement 
at the present time. 


METHODS OF MEASUREMENT 


In recent years there has been a distinct 
alteration in emphasis on various measurement 
techniques which should, I think, be reflected 
in university courses. Possibly the most notable 
is the greatly increased importance of transient 
phenomena in relation both to networks and 
to machines. On the theoretical side an intro- 
duction to Fourier integral and Laplace trans- 
form methods is now essential. In the labora- 
tory the pulse response of networks is readily 
investigated with the recurrent-surge oscillo- 
graph, and the transient response of machines 
can be an investigation common to the power 
and measurement courses. 

In a.c. bridge and potentiometer practice a 
development of fundamental significance is the 
bridge with tightly coupled inductive ratios. 
There is also the class of bridged-T and parallel-T 
measuring networks which enable one terminal 
of the impedance being measured to be at earth 
potential. Phase measurements in the audio- 
frequency and radio-frequency ranges have 
also achieved much greater importance than 
formerly. 

The testing of current transformers con- 
stitutes one of the most striking examples of 
test methods in which high precision may be 
attained with only modest actual accuracy of 
measurement, and it is my opinion that the 
full teaching value of experiments in current- 
transformer testing is seldom realised. 

The increased application of audio-frequency 
power for industrial purposes gives practical 
significance to several methods of power 
measurement, such as the thermal wattmeter 
and the three-ammeter method, which for a 
good many years had been regarded as of only 
academic interest. Thermistor and lamp 
bolometer methods are also important for the 
measurement of small powers at high radio 
frequencies. 


ELectTricaL AUTOMATIC CONTROL SYSTEMS 


The servo-mechanism, being a form of auto- 
matic regulator, utilises in one form or other a 
process of continuous automatic measurement. 
Only the simplest basic principles of servo- 
mechanisms are, in my opinion, appropriate 
to a measurements course. From the theoretical 
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standpoint servo-mechanisms and negative, 
feedback amplifiers have, as it happens, 
great deal in common. As the servo-mechanigm 
performs the function of keeping some regulated 
quantity, which may, for example, be position, 
speed, voltage or temperature, matched to 
reference quantity, it is essentially a feedback 
system employing an amplifier, the input to 
which is the “ error ” or difference betwee: the 
regulated and reference quantities. 

The theoretical investigation of a simple 
servo-system in regard to speed of response, 
overshoot and stability is a valuable exorciso, 
In the laboratory quite simple modifications of 
normal power equipment will often serve to 
illustrate automatic control principles. 4 
simple example is the automatic speed contro] 
of a Ward Leonard drive. 


ELECTRICAL METHODS APPLIED TO 
Non-ELECTRICAL QUANTITIES 

This I consider to be one of the most difticult 
problems associated with the drafting of a 
syllabus for a course of electrical measurements, 
The subject really constitutes a distinet branch 
of technology, and there is within it so much 
diversity that representative sampling is imprac. 
ticable and the choice of topics becomes almost 
arbitrary. 

A considerable number of applications will 
occur automatically at various points in the 
engineering course, For example, the measure. 
ment of temperature, illumination, speed of rota. 
tion and vacuum will naturally appear in the 
electrical course, while the use of résistance 
strain gauges and the measurement of pressure 
will find a place in the civil or the mechanical 
engineering course. Clearly there are principles 
of wide application, e.g., in the use of photo. 
electric cells or of magnetic amplifiers which 
satisfy in every sense the requirements which 
we have laid down. 





Standardised Tolerances for 
Springs 

THE following tolerances have been prepared 
by the Specification Sub-Committee of the Coil 
Spring Federation Research Organisation. They 
have been widely circulated and agreed as a 
rational, simple and efficient form of stating 
requirements for commercial purposes. 

Two grades are specified. Grade A covers 
springs where close agreement with specifica- 
tion is essential. Grade B covers normal com- 
mercial practice. The standard tolerances 
should be used as uniformly as possible when- 
ever toleranced dimensions are required. A 
grade lower than Grade B has not been included, 
as it is considered preferable that in the case of 
springs in which wider tolerances than those 
shown are permissible, open dimensions should 
be given (e.g., springs for toys). 

TOLERANCES 


Diameter.—The following recommended toler- 
ances are designed to compensate for variations 
in strength due to allowable tolerances on wire 
diameter as specified in B.S. 1408, 1947, and 
B.S. 1429, 1948. For this reason the tolerance is 
the same, whether for Class A or Class B springs. 

Tolerance = +- 1+(C—4)/10 per cent. 
Index C= 3. 4 65 6 7 8 9 10 
Tolerance ;% 0-9 1 1-1 1-2 1:3 1:4 1:5 1-6 
Minimum tolerance + 0-003in. 





Load 

Class A, Class B, 

No. of active coils per cent per cent 
Lessthan4 ... ... ... | eee 15 
4-10 one ees ses tte 5 sce kee 10 

More than 10... 3 6 
Free Length 

Free length Class A Class B 
¢ ND ND 
Less than lin... 300 °" «Too 
a to ND ND 
in to vin 400 aoe eee 200 
Oo 5i ND ND 
ver Sim... ve ee BGQ Oe BOG 


Where N=total coils. D=mean diameter. 
End Squareness 
Class A, 14 deg. Class B, 3 deg. 
The tolerances shown apply to springs of 
under }in section material and exclude heavy 
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springs which are already covered by the limits 
shown in the relevant B.S. Specifications. 

It is undesirable that the following features 
of springs should be specified as exact drawing 
requirements :— 

Number of Coils.—This should always be 
nominal. 

Solid Height.—lf this is of importance it 
should be given as a maximum only. Distortion 
of material during coiling renders this feature 
very difficult to control by the manufacturer. 

Rate.—Owing to the difficulty of inspecting 
for rate, it is considered preferable to specify 
two loaded lengths. 


A 


Standardisation of Ball and 
Roller Bearings 


Av the recent conference of the International 
Organisation for Standardisation (I.8.0.) in 
Paris, of which the B.S.I. is the United Kingdom 
member, the first meeting of the International 
Technical Committee on Ball and Roller Bear- 
ings took place. Delegations from nine nations 
were present, including the United Kingdom. 
The Secretariat for this Committee is handled 
by the Swedish Standards Association. 

Dr. H. Térnebohm (Sweden) in an opening 
historical review of previous international con- 
ferences on this subject, recalled that at 
Helsinki in 1939 it was decided to try to draw 
up a general plan of boundary dimensions into 
which ball and roller bearings of all sizes and 
types could be fitted. 

That scheme or framework was now put 
forward by Sweden as Secretariat. It con- 
cerned itself in the main with dimensions 
affecting the fitting of the bearings, as it was 
considered useless to create international 
standards for constructional details which are 
in continuous development, and it was extended 
to include the recently developed miniature 
bearings. This scheme was embodied in a 
document which had been originally circulated 
four months before the meeting. The Americans, 
however, had since circulated a document 
showing numerous differences both from the 
dimensions now proposed, and from the recom- 
mendations incorporated in the scheme. To 
meet these as far as possible, in view of the 
very large American production of bearings, 
the Secretariat submitted at this meeting a 
revised scheme, but time was too short for it 
to be studied, and little progress could therefore 
be made. 

Considerable attention was, however, given 
to certain bearing sizes produced in consider- 
able numbers in the United Kingdom and in the 
U.S.A. to dimensions differing from the recom- 
mendations, particularly the bearings of 95mm 
and 100mm bore in the metric heavy series. 
The British delegation proposed that the outside 
diameters of these bearings be altered to 
250mm and 265mm, respectively, in accordance 
with long-established British practice. No 
agreement was reached, however, the Con- 
tinental countries opposing the proposal on 
the grounds that the dimensions had been 
altered at earlier conferences to 240mm and 
250mm to fit in better with the general plan. 

Amongst other details discussed were the 
10mm ball bearings which have been manu- 
factured in large numbers with a width of 
14-3mm in the U.S.A. instead of 14mm. The 
Swiss delegation said that this departure had 
caused difficulty in interchangeability, but the 
American delegation held out no hope of their 
industry being prepared to abandon the greater 
width. It was generally agreed that further 
study would be required before the Swedish 
revised proposals could be profitably discussed, 
and a sub-committee was appointed for this 
purpose, with Switzerland as Secretariat. 

The ‘subject of taper roller bearings 
was introduced and the American delegation 
explained that these bearings were not produced 
in the U.S.A. to a boundary dimension general 
plan, as was suggested in the Swedish proposals, 
but were designed to meet the specific needs of 
users. A sub-committee representing six 
nations with U.S.A. as Secretariat and including 
the United Kingdom, was appointed to go into 
the whole question. 
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Hand-Operated Guillotine 
Shear 


A HAND-LEVER-OPERATED guillotine shear, 
stated to be capable of cutting 16 gauge mild 
steel sheets 48in wide, is now being made by 
Finham Metallic Productions, 26, Anchorway 
Road, Coventry. This machine is so designed 
that the moving blade is presented to the sheet 
at the correct shearing angle throughout the 
duration of the cut. This feature, combined 
with adequate leverage, is claimed to give a 
high cutting efficiency. 

To maintain the cutting angle constant the 
fulerum on which the top shearing blade pivots 
is progressively lowered as the cut proceeds 
across the width of the sheet. It will be seen 





HAND-OPERATED GUILLOTINE SHEAR 


from the illustration of the machine we repro- 
duce above that the fulcrum of the blade is 
carried on a bell crank which is actuated 
through coupling rods by an extension on the 
hand lever. In order that these coupling rods 
shall be in tension when under load a second 
bell crank is incorporated in the linkage. An 
independently operated, spring-loaded clamping 


bar is fitted to hold sheets in place during the °* 


shearing operation. 

This new machine, which is known under the 
trade name “ Aligator,” is distributed abroad 
by the Allied National Corporation, Ltd., 
Anco House, Buckingham Gate, London, 8.W.1. 


a 


British Power Plant for 
Australia 


On Monday, October 10th, the Minister of 
Supply, Mr. G. R. Strauss, opened an exhibition 
at Australia House, illustrating the steps 
being taken to increase Australia’s generating 
capacity, with particular reference to the 
200-MW Pyrmont “‘ B ”’ power station. 

It may be recalled that this station, which 
is now under construction, is designed as a 
high-pressure installation using steam at 1250 Ib 
per square inch and 950 deg. Fah. Apart from 
the small ‘‘ topping ”’ back-pressure set operat- 
ing with similar steam conditions at the 
Balmain station of the Electric Light and Power 
Supply Corporation, Ltd., Sydney, the Pyrmont 
plant will be the first high-pressure generating 
equipment in Australia. 

The exhibition consists of a display of models 
of the Pyrmont boiler plant and some of the 
electrical and mechanical equipment destined 
for the station, together with drawings, photo- 
graphs and artists impressions showing manu- 
facture in progress in British factories, and 
erection in Australia. 

For convenience the exhibition is divided 
into nine sections, including an introductory 
section explaining the aims of the exhibition 
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and indicating the part to be played by the 
new Pyrmont ‘‘B”’ station in the economy of 
New South Wales. To ensure continuity of 
supply this state alone anticipates the necessity 
of increasing its generating capacity from the 
present figure of 750MW to 2000MW by 1960. 

A cross-sectional drawing shows the three- 
cylinder turbine and the 33-kV, 50-MW 
alternator (Metropolitan-Vickers Electrical 
Company, Ltd.). Among the associated exhibits 
are the “ Turbovisory ”’ instruments for record- 
ing the vibration and differential expansions 
of the high-pressure turbine during starting 
periods and changes of load. Special devices 
such as load-limiting equipment and governor 
control gear are also displayed. 

Another section of the exhibition is devoted 
to the boiler plant (International Combustion, 
Ltd.), including a scale model of the 430,000 Ib 
per hour boilers. Diagrams illustrate the 
Lopulco pulverising mill for Nos. 1 and 3 boilers, 
the Raymond bowl pulverising mill for Nos. 2 
and 4 boilers, and the corner firing fuel burners, 
which are arranged for tilting operation to 
assist control of gas temperature and furnace 
slagging. Because of the limited floor space 
at Pyrmont, each of the finished boiler units 
will occupy an area of 55ft by 100ft, and will 
be approximately 120ft high. 

The remaining sections of the exhibition are 
concerned with steam and feed pipework 
(Stewarts and Lloyds, Ltd.), integral pipework 
for the boilers (Aiton and Co., Ltd.), stop 
valves (Hopkinsons, Ltd.), superheaters and 
desuperheaters (the Superheater Company, 
Ltd.), ash and dust plant (B.V.C. Industrial 
Constructions, Ltd.), foundations and structural 
work (Sydney County Council). Prominence 
is given to the part played by radiographic 
inspection during the manufacture of the 
boiler and associated pipework and of the high- 
pressure valve castings. 

The exhibition will remain open to the public 
at Australia House until October 28th. 





The BEAMA Catalogue 


THe BEAMA catalogue, which was pub- 
lished earlier this week, is intended to provide 
buyers in every part of the world with a com- 
prehensive and authoritative guide to the 
products of the electrical industry as repre- 
sented by the British Electrical and Allied 
Manufacturers’ Association, Inc. Published 
for this Association by Iliffe and Sons, Ltd., 
for private distribution, the first edition 
(1949-50) of the BEAMA catalogue contains 
868 pages, and is full bound in waterproof 
dark blue cloth. - 

Included in the introductory material is a 
message from the President of the Board of 
Trade and a short history of BEAMA, 
explaining its constitution, growth and present 
activities. 

The text of the catalogue itself is conveniently 
divided by means of plastic-covered markers 
into six sections, of which the first three, 
printed in three colours, in uniform editorial 
style, comprise a 740-page descriptive catalogue 
of the manufacturers’ products, grouped under 
three main headings. Power plant is dealt 
with in the first section, which covers the 
requirements of modern electricity supply 
systems from the generating station to the 
sub-station. The second section embraces 
electrical equipment in industry, transport and 
communications, and includes the use of elec- 
tricity in mines, mills, factories, railways and 
transport undertakings. Domestic and com- 
mercial electrical appliances, including lighting 
accessories and installation material, form 
the subject matter of the third section. 

The fourth section of the catalogue is a 
classified buyers’ guide in which all the 
BEAMA firms are listed alphabetically 
under 1112 headings representing the whole 
range of electrical and allied equipment that 
they manufacture ; cross references are included 
to assist in finding the appropriate headings. 
The fifth section is a directory of BEAMA 
members, giving their addresses, telephone 
numbers, cable addresses, branch offices and 
overseas representatives, &c. A comprehensive 
index forms the final section of the catalogue. 








472 


The Design and Operation of 
the Parsons Experimental Gas 
Turbine* 

No. II—({Continued from page 444, Oct. 14th) 


By A. T. BOWDEN, Ph.D., B.Sc.(Eng.), M.I.Mech.E.t, 
and J. L. JEFFERSON, B.A., A.M.I.Mech.E.{ 


DESIGN 


Method of Support and Location.—The tur- 
bine and compressor are carried on pedestals 
forming part of a continuous bed-plate rigidly 
bolted to the main foundation (Fig. 8). 

Extension limbs on the lower half of the 
turbine cylinder rest on the pedestals in line 
axis 


with the horizontal of the machine. 







Key Locating C./. inlet End 
with Turbine Cylinder = 


Key Locating 
Turbine Cylinder 
with Bedplate 
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dary, and tertiary or dilution. The primary 
air is admitted through swirl vanes located 
in the space between the burner and the 
inner end of the flame cone, and secondary 
air through a gap between the base or larger 
diameter of the cone and the flame tube; 
both primary and secondary air are controlled 
by hand-operated shutters. The tertiary air 
passes through the gap between the flame tube 
and the outer casing, so providing the cooling 
air for the flame tube, and after passing along 
the whole length of the flame tube, it is directed 
into the main gas stream. 

Based on the total included volume between 
flame cone and end of flame tube, the maxi- 
mum heat liberation is about 0-182x 108 
B.Th.U. per cubic foot per hour per atm. 
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Fic. 8—Turbine and Compressor Location 


Locating keys, fitting in machined grooves in 
the faces of the exhaust pedestal and extension 
limbs, restrain axial and allow free transverse 
movement. The extension limbs on the inlet- 
end rest on Muntz metal sliding plates attached 
to the top face of the pedestal and inlet-end 
casing. That part of the latter which houses 
the drives for the main oil pumps and governor 
rests in recesses provided in the extension 


limbs, and is permanently located to the - 


cylinder with half and half keys similar to 
those fitted at the outlet-end pedestal. The 
turbine cylinder as a complete unit is free to 
expand away from the exhaust anchorage. 
As the supports are arranged near the hori- 
zontal axis of the machine, forces due to ther- 
mal expansion in a vertical direction are 
eliminated. The compressor cylinder, also 
provided with extension limbs, is anchored 
at the inlet-end and is free to expand towards 
the high-pressure end without restraint. The 
alignment of the complete unit is obtained 
through the fitting of guide keys between the 
cylinders and bed-plate on the centre line of 
the machine. These keys fit against the sides 
of guide brackets and are arranged to allow 
for unrestrained longitudinal and _ vertical 
movement of the respective cylinders. 

The Parsons Design Combustion Chamber.— 
The combustion chamber as originally fitted 
and referred to as the Parsons design is— 
with certain minor modifications included— 
shown in Fig. 9. It is set horizontally, and 
consists of a mild steel outer shell containing 
an internal concentric liner, or flame tube, of 
‘“* Staybrite ’ steel, the latter having a flame 
cone of “ Nimonic. 75” heat-resisting alloy 
at the burner end. 

An atomising sprayer of the “ spill” type, 
having a fuel range of some 70 to 300 lb per 
hour under a constant supply pressure of 
roughly 350 Ib per square inch, protrudes a 
short distance into the flame cone. The air 
is supplied in three stages; primary, secon- 


‘ 





* Institution of Mechanical Engineers. Abstracts. 

+ Chief Research Engineer, C. A. Parsons and Co., Ltd. 

t Chief Mechanical Research Engineer, C. A. Parsons 
and Co., Ltd. 


The Lucas Combustion Chamber.—A second 
combustion chamber designed and constructed 
in collaboration with Messrs. Joseph Lucas 
and on which preliminary tests have been carried 
out, is shown in Fig. 10. Among other notable 
features of this design is the adoption of the 
aircraft combustion chamber practice of taking 
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Fuel Supply and Control.—The fuel con. 
sumption is measured by direct weighing over 
periods of from two to five minutes, all pum 
and control-valve drains being returned to the 
measuring tank. 

The fuel is pressurised in two stages, the 
first pump (motor-driven gear type) giving a 
boost pressure of from 3 to 5 lb per souare 
inch through the heater to the main pump 
suction chamber. Electric immersion heii 
with thermostatic control reduces the viscosity 
of the heavier oils; pool fuel, for example 
is heated to approximately 190 deg. Fah. : 

Several types of atomiser have been tosted 
but that normally used has been of the spill 
type. The high degree of fuel atomisation 
essential over the full range from starting to 
full load is met in this type by maintaining a 
constant fuel supply pressure and spilling off 
the excess fuel from the back of the burner, 
For a given upstream pressure, the orifice 
delivery of the atomiser can be calibrated 
against spill line pressure by varying the open. 
ing of the throttle valve fitted in the spill 
line. ‘Two such valves in parallel are used, 
one being hand controlled and the other linked 
by a pilot oil system to the turbine speed 
governor. 

Governor Control Mechanism.—The governor 
mechanism is the normal steam turbine cen. 
trifugal governor operating through a_ pilot 
oil system on the throttle valve in the spill 
line from the atomiser. 

A cross shaft, driven by a worm-reduction 
gear on the end of the turbine spindle, carries 
the main lubricating oil pump. A small pro. 
portion of the oil from this pump, at 70 Ib 
per square inch, passes through the runaway 
trip and is then led through an adjustable 
valve to a chamber surrounding the end of the 
governor spindle. The remainder of the oil 
passes directiy from the pump to a reducing 
valve and thence by way of a cooler to the 
bearings. 

The chamber surrounding the governor 
spindle is in communication with the upper 
side of a spring-controlled relay piston linked 
to the second spill throttle valve. The pressure 
of the pilot oil in this chamber is regulated by 
& piston valve operated directly by the cen- 
trifugal governor on the turbine, and control- 
ling the opening of the ports cut in the valve 
sleeve through which the oil can flow to drain. 
The opening for any position of the governor 
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Fic. 9—Section Through Parsons-Type Combustion Chamber 


control of the air as soon as practicable after 
its entry, and metering and guiding it in the 
necessary proportions to the primary, secon- 
dary and tertiary zones. By this means it is 
possible to obtain an even flow of the desired 
quantities and so obtain uniformity of dis- 
tribution, particularly in the primary combus- 
tion zone. The flare, or flame cone, is retract- 
able to allow of a simple means of adjustment 
of secondary air. Contrary to the procedure 
adopted in the Parsons type, the tertiary air 
is admitted progressively through the flame 
tube after combustion is complete. With a 
view to keeping down the temperature of the 
outer shell, the chamber diameter has been 
decreased and the tertiary air velocity between 
flame tube and outer shell correspondingly 
increased. 


can be varied by a longitudinal adjustment of 
the valve sleeve. 


OPERATION 


General.—During the war years, 1943-45, 
austenitic and special heat-resisting materials 
were not readily available for the construction 
of an industrial-type gas turbine, and so, as 
shown in the component specifications, the unit 
has for the most part been made on a ferritic 
basis. This, of necessity, has set a limit to 
the temperatures at which it has been possible 
to operate for prolonged periods. Accordingly, 
tests carried out at temperatures between 
1100 and 1200 deg. Fali. have been of short 
term duration, and most of the running to 
date has been carried out at temperatures of 
about 1050 deg. Fah. The highest output 
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obtained at 1200 deg. Fah. has been 511 b.h.p., 
and at 1100 deg. Fah. 410 b.h.p., but the 
necessarily limited period of running at these 
higher temperatures has not allowed an accu- 
rate heat balance to be drawn up. With oper- 
ating temperatures of about 1050 deg. Fah. the 
net output varies from 300 b.h.p. to 350 b.h.p. 
according to ambient conditions, and tests 
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ability for the purpose ; no metal can for long 
withstand direct flame impingement. It does, 
however, serve to emphasise the importance 
of uniform air distribution, and in later designs 
with increased cone angle and uniform air 
distribution the risk of local high cone tem- 
perature has been eliminated. 

Starting has become entirely routine, and a 
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consequently the automatic spill valve is shut. 
Further acceleration causes the piston to move 
out and uncover the leak-off port in the sleeve, 
thus reducing the pilot oil pressure. The hand 
controlled spill valve can then be fully closed 
and the final speed adjustment made by the 
regulator on the governor sleeve. 

The brake arm is then loaded up to give 
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up to 110 hours’ duration have been made 
at or about this temperature. 

When the unit was first installed, a mild 
steel flame tube was fitted as a temporary 
measure in the combustion chamber. As a 
result, the first rows of the turbine blades were 
subjected to the erosive influence of scale, 
but suffered surprisingly little damage. The 
degree of erosion was insufficient to allow of an 
assessment of relative behaviour, and, in fact, 
to date, it is difficult to say that a particular 
steel of the types comprising the first moving 
blade row is better than another. This is not 
surprising having regard to the relatively low 
operating temperatures, but what is perhaps 
surprising is the first-class condition of the 

stainless iron blading in the first fixed and 
moving rows. Apart from the slight signs of 
erosion which occurred during the first few 
hours of its running life, the condition of the 
blading throughout is excellent. 

The original radial clearance of 0-030in 
has been well maintained. 

No trouble has been experienced in keeping 
bearing temperatures normal, though when 
the machine is standing after running, it has 
been found desirable to keep the auxiliary oil 
pump in action. The oil used conforms to 
“B.S.S. Turbine Heavy,” and tests carried 
out after 1200 hours’ running gave the following 
results :— 

Flash point (closed), 392 deg. Fah. 

Specific gravity, 0-879. 

Acidity, 0-54 milligramme 
hydroxide per gramme. 

Viscosity (Redwood Number 1 at 140 deg. 
Fah.), 101 sees. 

Bearing temperatures have remained con- 
sistent throughout, and are approximately as 
follows :— 


of potassium 


Thrust 
122 


Bearing number .. 3 4 
Temperature, deg. "Fah 117 | 110 








ar 
" 128 











The ‘“ F.D.P.” steel combustion chamber 
liner which was fitted after a few hours of 
running is still in first-class condition. On 
the other hand, the Nimonic 75 cone surround- 
ing the burner has given trouble from time to 
time in the process of ironing-out the combustion 
problems. The primary and secondary com- 
bustion air seem unable to forget their past 
history when they arrive in the combustion 
zone, and there is a constant tendency for 
the flame to burn towards “three o’clock ” 
when viewed from the downstream side. As 
a result, when using the relatively narrow 60 
deg. cone for which the combustion chamber 
was designed, any accidental increase in deflec- 
tion of the flame resulted in an excessively 
high temperature in the combustion cone in 
the “three o’clock” neighbourhood, with a 
resultant short cone life. This is no reflection 
on the quality of the Nimonic or of its suit- 











Fic. 10—Section Through Lucas-Type Combustion Chamber 


brief description of the procedure may be of 
interest. The unit is run up by induction 
motor to 2970 r.p.m., with the compressor 
bled after the tenth stage to prevent choking. 
The fuel is then ignited, and the hand spill 
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Fic. 11—Compressor Characteristics 


throttle valve gradually closed to increase the 
fuel supply as the unit warms up; to prevent 
the unit declutching from the motor as the 
turbine develops power, the dynamometer 
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Fic. 12—Outlet Temperature Traverse 


is lightly loaded during this period. When the 
gas temperature has reached about 950 deg. 
Fah. the compressor bleed is partially closed, 
the brake unloaded, and the fuel supply in- 
creased to declutch the unit from the starting 
motor and to accelerate to normal speed. 
During this acceleration period the bleed is 
fully closed. Until the turbine has reached 
95 per cent normal speed the governor piston 
valve remains in the “no load” position, and 


Firing Position 





SECTION A.A. 


the desired output. The complete operation 
from cold is normally carried through in about 
thirty minutes. 

Compressor Performance.—The compressor 
characteristics, determined to the extent that 
turbine operating conditions allow, are shown 
in Fig. 11. 

The curves may be considered reasonably 
good, with respect to the small throughput 
and the nominal speed of 6000 r.p.m., but the 
efficiency falls short of the estimated figure. 

It might have been anticipated that the 
adverse aspect ratio of the high-pressure 
blades and their relatively large clearance, 
would have resulted in an indifferent per- 
formance of the high-pressure section, but 
from pressure readings taken at successive 
five-stage intervals it appears that the greatest 
difference between actual and design per- 
formance lies not in the high, but in the low- 
pressure section. In fact, the performance of 
the high-pressure blading is rather better than 
estimated. 

Model tests of the compressor inlet have 
shown that the air-inlet conditions to the low- 
pressure blading, both circumferentially and 
radially, are far from uniform, and to this 
factor may be attributed the falling off in per- 
formance of the low-pressure blading. 

The tests serve to emphasise the importance 
of providing the best possible inlet conditions, 
particularly in small industrial-type compres- 
sors, if necessary at the expense of considerable 
increase in the overall length. 

The compressor is water jacketed over the 
last fifteen stages. Although this is not an 
efficient method of removing heat from the 
air and probably has little practical application, 
some results obtained in tests may be of inter- 
est. The figures relating to two tests, one 
with and one without cooling, corrected to air 
inlet conditions of 60 deg. Fah. and 30in of 
mercury, are noted in Table I. In test number 
78, 828-6 gal. per hour were circulated through 





the jacket. The temperature rise of the water 
TasBLe I 
Test number ee bal eae Gee 65 78 
Condition ae ci Cooled 
Speed, r.p. 6120 6120 
eae dew: “Ib per eee. 11-66 12-00 
Compression ratio é 3-765 3-949 
Adiabatic efficiency, per cent ... 79-8 80-75 
——— rise ATs, deg. 
300 309 
a rise (measured), 
deg. Fah....  .. 300 296-12 











was 17-6 deg. Fah., corresponding to a heat 
pick-up of approximately 1-46x 10° B.Th.U. 
per hour. As will be noted from Table I, 
the effect of cooling has been to increase the 
compression ratio, adiabatic efficiency, mass 
flow, and total work input to the airstream; 
in short, water jacketing a compressor alters 
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its characteristics completely. ‘The result of 
real significance is that the adiabatic efficiency 
has been increased by approximately 1 per 
cent by the use of cooling. The increase in 
compression ratio is probably due to higher 
blade and stage efficiencies, resulting from 
reduced radial clearances and, or alternatively, 
better incidence of the blading. 

Combustion Chamber Performance.—As pre- 
viously stated, trouble was experienced in the 
early stages of running due to burning of the 
cone material. Apart from this, the combustion 
chamber has behaved very satisfactorily and 
has given consistently good combustion effi- 
ciency when burning pool fuel or gas oil. 
Owing to the large amount of stripping and 
reassembly necessitated by the frequent experi- 
mental modifications introduced, the chamber 
has not been lagged on the outside, and so 
the heat losses by convection and radiation 
are relatively high. In practice, with suitable 
lagging, such losses would not occur. 

The combustion efficiency has been calcu- 
lated as the ratio of the total heat increase of 
the gas flowing through the chamber to the 
total heat liberated, based on the net calorific 
value of the fuel. It will be apparent, there- 
fore, that this efficiency is affected by heat loss 
to the surroundings. 

In an industrial-type gas turbine there is 
usually a sufficiently long pipe between the 
combustion chamber outlet and turbine inlet 
to ensure a reasonably uniform temperature 
distribution across the gas stream, as may be 
noted from a typical traverse shown in Table II 
taken in the gas inlet pipe close to the turbine. 


TaBLe Il.—Temperature Traverse of Turbine Inlet Pipe 





| | 
| Distance of | Tempera- 


Distance of | Tempera- 
| couple from | ture 


couple from ture, 








wall, inches | deg. Fah. | wall,inches | deg. Fah. 
£952 8-5 | 1000 
0-5 1961 9-5 | 1000 
1-5 1003 10-5 | 1000 
2-5 1001-5 11-5 | 998 
3-5 999 12-5 | 999 
4-5 1003 13-0 | — 
5-5 1002 13-5 1000-5 
6-5 1004 14-0 | 1000-5 
7-5 1002-5 | ~ — 





Thus, it is a relatively simple matter to obtain 
an accurate measure of the temperature rise 
through the combustion chamber. It is 
important, however, from the point of view 
of combustion chamber design and operation, 
to know accurately the pressure and tempera- 
ture distribution at the immediate outlet 
from the combustion chamber. 

A typical temperature traverse, with con- 
tours at 25 deg. Fah. intervals, taken at the 
outlet of the combustion chamber, is shown 
in Fig. 12. 

Overall Performance.—The following data 
refer to results averaged over long periods of 
operation at approximately 1050 deg. Fah., 
corrected to inlet air conditions of 60 deg. 
Fah. and 14-7 lb per square inch. 

Inlet sae to compressor 14-7 lb per 
square inch abs. 
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Outlet pressure from compressor 53:1 Ib 
per square inch abs. 
(1) Pressure Losses through the Unit 
(a) High- “eee mean Ib. ae inch : 


Heat exchanger ... 0-496 

High-pressure piping 0-633 

Combustion chamber... ... 0-471 

Total high-pressure losses ... 1-6 
Percentage high - on 

losses, 4P/P : 3-01 

(6) Low-pressure side, lb. per square inch : 

Heat exchanger ... ... . 0-574 

Low-pressure piping 0-059 

Total low-pressure losses 0-633 
Percentage low- — losses, 

See 4°31 

Turbine outlet ressure, bb. per 

square inch — 15-33 
Turbine expansion ratio oes 3-36 

(2) Temperatures Through the Unit, Deg. Fah. Abs. 

Compressorinlet ... ...... 520 
Compressor outlet ... ... ... 808 
Air outlet from heat exchanger 1075-5 
Gas outlet from combustion 

chamber “ ses wes 
Gas outlet from turbine... ... 1155-4 


Gas outlet from heat exchanger 891-3 
(3) Work Balance Along the Shaft 
Compressor adiabatic envied 


per cent.. ove 80-0 
Heat input, ‘B.Th.U. "per Ib. ... 98-33 — 28-77 
= 69-56 
Compressor mass flow, Ib = 
_.. ae . . 41,050 
Input to e ompressor, h. p. 1,122 
Turbine adiabatic efficiency, 
per cent : 
Based on shaft output 84-0 
Based on temperature heat 
drop ee 85-4 
Turbine leakage, Tb per hour ue 835 
Turbine blading mass latiiaggh lb 
per hour i : .. 40,215 
Turbine output, h. p. 1,460 
Bearing loss,h.p. ... ...  «.- 38 
Net output, h.p. ... ... ... 300 
(4) Heat Balance 
Net calorific value of gas oil, 
2 eee 18,350 
Horse- Per- 
power centage 
Equivalent to h.p. — 1,925 -.- 100 
Net output... ... ane 300 «ao «= BSS 
Chimney loss : 1,463 a. wero 
Heat appearing in oil cooler... 50 oe 2-6 


Internal combustion effi - 
ciency, per cent... 


.. 99-47 (overall 96-44) 
Loss due to inefficient com- 


bustion anit ae’, Lag hod 10-2... 0-50 
Radiation and _ convection 
losses : 

(a) Combustion chamber 58-4... 3-00 
(6) Turbine : 

Heat Exchanger ‘ 41-2 ... 2-20 

Piping J 

a aoe “ee me 0-10 

1,925 100 


(5) Heat Exchanger 

Thermal ratio on air side 
=air outlet temperature —air inlet temperature 

gas inlet temperature —air inlet temperature 

=(1075-5—808/1155-4—808)= 267 -50/347-4=77 per 

cent. 

The overall coefficient of heat transfer (based 
on gas side and a mean length of parallel flow 
of 10-25ft) is approximately 7-0 B.Th.U. per 
square foot per hour per deg. Fah. 

Fuel Tests—One of the most important 
questions facing designer and user alike in gas 
turbine developments is the quality of oil fuel 
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which can be regularly burned with reliability 
and freedom from excessive maintenance. The 
future of the gas turbine largely rests on thig 
question, and therefore, although the experi- 
mental turbine at Heaton has been operated 
chiefly to investigate and develop component 
efficiencies, some time has been spent in testing 
different types of fuel and in studying the 
results, particularly as regards the deposition 
of ash in the turbine blading. 

A great deal of work remains to be dono jn 
this direction before any reliable conclusions 
can be drawn as to the fuel constituents 
responsible for the deposits, the mechanism of 
deposition or the means of overcoming it. 

Until such information is forthcoming it js 
misleading to attempt to generalise, since the 
extent and nature of deposits may well be 
associated with a working temperature level, 
a particular combustion chamber design or a 
particular design of turbine. 

The fuels used in tests to date have con. 
sisted of pool fuel and gas oil. No trouble from 
ash deposition has resulted from extended use 
of pool gas oil, and in runs of over 100 hours 
duration the turbine has been clean on opening 
up. 

The following analysis is typical of this type 
of distillate : 


Carbon, per cent 85-12 
Hydrogen, per cent 13-07 
Nitrogen, percent... ... ... ... 0°16 
Sulphur, percent ... ce 6.0066 
Oxygen (by difference), ‘per cent . 0-98 
Ash, percent ... 0-01 
Gross calorific value, B. Th. U. ‘per lb 19,585 


Viscosity (Redwood No. I at 100 
deg. Fah.),seconds ... . : 35 

On the other hand, pool fuel on @ number of 
occasions has given rise to serious ash deposition 
on the turbine blades, resulting in a build-up 
sufficiently severe to stall the compressor. As 
mentioned above, a great deal of work remains 
to be carried out before such build-up can be 
correlated either with a given ash content or 
with particular ash constituents. At the 
moment, therefore, attention can only be 
drawn to the problem, but a record of test 
number 32 will perhaps serve to indicate how 
serious this may become. 

Table III sets out in detail the pertinent 
particulars of the oil used and the deposit 
collected on the blades. A comparison of the 
figures indicates that all the deposits on the 
blades were carried over with the gases from 
combustion, and the analysis of the ash from 
the oil shows this to be the source of the 
deposits with the possible addition of nickel 
from the Nimonic combustion cone or the 
Staybrite flame tube. 

The figures also indicate that there is no sub- 
stantial difference in the nature of the deposit 
as between one type of blade material and 
another. 

The deposits were more in evidence on the 
cylinder than on the spindle blading, as will be 
seen from Figs. 13 and 14, but in both instances 
were confined more or less to the first three 
rows. 

The condition of the blades in Figs. 13 and 14 





Fic. 13—Deposits on Turbine-Cylinder Blading 


Fic. 14—Deposits on Turbine-Spindle Casing 
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corresponds to a running time of 434 hours at 
approximately 1050 deg. Fah. turbine inlet 
temperature; at this point in the test the 
puild-up was sufficient to stall the compressor. 

The deposits varied in colour from blue to 
yellow. That on the cylinder blading had the 
appearance of having come over as a very fine 
powder, while that on the spindle blading was at 


TABLE IIT.—Test Number 32 


Analysis of pool fuel used in test : 
Gross calorific value, B.Th.U. per 


ee ae oe 18,810 
Carbon, per cent 84-99 
Hydrogen, per cent 12-34 
Sulphur, percent ... 0... soe 1-52 
Ash, percent ... 0 ... ss see ase 0-044 
Viscosity (Redwood No. I at 100 

deg. Fah.),seconds ... ... «.. 170 


Analysis of ash : 
Insoluble, per cent ... 


15 (Silica 10) 
Iron oxide, per cent 5:5 





Nickel oxide, percent ... .... ... 4-7 
Vanadium oxide, percent... ... 62 
Sodium, percent ... 0... «2. ee 3-7 
Sulphuric anhydride, percent... 1-85 
SR a ee ee ae Trace 
Undetermined, per cent... 7°25 
G. 18B | Weldanka 
Cylin- | blade. | blade. 
der First First 
blades | spindle | spindle 
row row 
Analysis of deposit on first) 
row turbine blades : 
Loss on ignition, per cent} 14-0 15-1 17-0 
Insoluble, percent... ... 1-0 1-7 1-7 
Iron oxide, percent... ...) 4-7 4-85 3°95 
Nickel oxide, percent ...| 17-0 16-8 15-1 
Vanadium oxide, per cent] 33-0 | 45-2 41-0 
Sulphuric anhydride, per 
SS RP Ree ae eS 16-6 16-7 
Sodium, percent... ...| 13°5 — _ 














first thought to be scale, but was proved to be 
similar in composition to that on the cylinder 
blading, but of a more flaky and tenacious 
nature. 

It must be emphasised that this very brief 
reference to the troubles experienced in burning 
residual fuel in the experimental gas turbine 
must not be taken to mean that such fuels 
cannot be burned successfully under conditions 
other than those obtaining in the Heaton plant. 
It is only necessary to review the very variable 
operating experiences in water-tube boiler 
firmg to realise that the subject is complex. 
Therefore experience does no more than sound 
a warning note and add emphasis to the pre- 
vious remarks that the future of the gas turbine 
largely lies in the quality of the fuel it can 
reliably burr. 





South African Engineering 
Notes 
(From our South African Correspondent) 


Oil-from-Coal Plant 


The first licence under the recently 
passed Liquid Fuel Bill has been granted to 
the Anglo-Transvaal Company, acting for a 
company yet to be formed. Under this licence 
the company is to utilise the extensive untapped 
coalfields around Vredefort in the Free State to 
produce natural gas, which, when treated by the 
intricate hydrocol process in a large plant to 
be built near Vereeniging on the Vaal, is to 
produce from 76,000,000 to 100,000,000 gallons 
of petrol and crude oil a year. It is a condition 
of the licence that no further licence shall be 
granted for at least four years, or before the 
plant commences production, whichever is the 
earlier. The hydrocol process, which is spon- 
sored by the Texas Oil Company, is stated to 
have revolutionised synthetic oil production, 
and the plant to be erected at Vereeniging will 
be virtually a counterpart of that erected at 
Brownsville, Texas. Anglo-Transvaal engi- 
neers have been in the United States making 
preliminary arrangements with the Texas 
Company, and it is estimated that the produc- 
tion stage should be reached within three years 
at Vereeniging, where, it is estimated, some 
500 Europeans and 1000 non-Europeans will 
be employed. The plant is estimated to cost 
£13,000,000 and will be built on a site already 
obtained between Coalbrook and the Vaal 
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about 12 miles from Vereeniging. Preliminary 
work has begun on the lay-out and on the 
development of collieries in the Vredefort area, 
where pilot bore-holes have been sunk. The 
large amount of cooling water required—about 
5,000,000 to 7,000,000 gallons a day—is to be 
obtained from the Vaal through the Rand 
Water Board, and legislation to enable the 
Board to extend its limits of supply into the 
Free State for this purpose has been introduced 
into Parliament. 

It is the Union’s policy to become more 
independent of outside supplies, and if the 
experiment in the Free State is a success, as 
it is expected to be, more plants may be estab- 
lished. Experts, however, have pointed out 
that any such new plants in the Vaal basin 
area will mean a further heavy drain on water 
supplies which are already strained to capacity. 
It is likely, therefore, that any further new 
plants will be sited in other parts of the Union, 
where unused run-offs of water can be harnessed. 


Manganese Exports 

Coal-loading appliances at the Bluff, 
Durban, are being used to handle export man- 
ganese, which is now arriving at Durban at the 
rate of nearly 70,000 tons per month. The 
railways have allocated additional trucks and 
engine power to manganese producers and are 
making corresponding increases to the loading 
rate at Durban. In 1930, South Africa exported 
30,000 tons of manganese ; in 1946-7, 397,783 
tons; in 1948-9, 410,659 tons, with a consider- 
ably larger target this year. Before the war, 
practically all manganese ore intended for 
export was handled by coaling appliances at 
the Bluff, but during the early stages of the 
war the demand for bunker and cargo coal 
became so heavy that it could be met only by 
using the coaling plant exclusively for coal. 
Manganese ore, therefore, had to be handled 
by private appliances at Maydon Wharf, 
where the plant has a loading capacity of 350 
tons an hour providing loading is carried out 
direct from trucks. Extensive repairs have been 
made to the coaling appliances at the Bluff, and 
the stage is set for an all-out effort to step up 
the manganese export trade as part of the 
Union’s export drive. No. 3 dumper, which 
is to be used for manganese, has a loading 
capacity of 600 tons an hour—or nearly twice 
that of the plant at Maydon Wharf—over end 
above which all the handling will be done 
mechanically. From the dumper, the ore is 
conveyed in bucket cars to the ship’s side, 
whence it is hoisted into the hold by means of 
transporters. In addition, the ground storage 
facilities at the Bluff can also be cleared by 
mechanical means as compared with the 
manual methods necessary at Maydon Wharf. 


Progress on Hex River Tunnel Scheme 


Pending the delivery of all the modern 
tunnelling plant required for the driving of the 
main 8-mile tunnel through the Matroosberg, 
construction work on the improvements to the 
main line over the Hex River Pass has been 
concentrated largely on one of the three shorter 
tunnels included in the scheme. Preliminary 
work on this tunnel, which passes through a 
small mountain spur, around which the existing 
railway line curves shortly before reaching 
Osplaats station, was started early in 1947. 
Much of the plant used for this work was 
transferred from the Cape Eastern main line, 
where a number of tunnels were recently com- 
pleted, and, while far more elaborate equipment 
is required for the 8-mile tunnel, this plant is 
proving satisfactory for the shorter tunnel 
approximately two-thirds of a mile in length. 
To date this tunnel, which is partly on a curve 
of 3300ft radius, has been driven into the 
mountain side for a distance of 1400ft, and 
more ‘than 4000 cubic yards of rock have 
been moved in the process. 


New Cable Factory in Natal 


The large new modern factory of 
Rhodesian Cables at Mikondeni, near Maritz- 
burg, is now virtually complete and practically 
in almost full production. The new factory is 
20 acres in extent and will manufacture all 
types of paper and rubber-insulated cables 
for working pressures up to 11,000V. Plastic 
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and cambric-insulated cables, for which there 
is a demand, are also to be manufactured. The 
factory is laid out on the conveyor belt prin- 
ciple with the raw materials, such as the rubber, 
plain and tinned copper, paper, cambric, timber, 
&c., arriving on a 450ft off-loading siding from 
which materials are taken to the various 
departments by Hyster trucks. 

Work is now well under way at the Modder- 
fontein factory of African Explosives and 
Chemical Industries in clearing a 30-acre site 
for a large new ammonia and nitrate plant 
which will cost £2,000,000 and take three years 
to complete. When the new plant comes into 
operation in 1952 it will make the Union 
entirely self-supporting as far as ammonia and 
nitrates are concerned, with considerable result- 
ant benefits to the explosives industry and to 
farming in South Africa. At present the Union 
has to import all its nitrogenous fertilisers as well 
as a quarter of its requirements of ammonium 
nitrate for explosives for the mining industry. 
Last year, the fertiliser imports, which were far 
short of the Union’s real requirements, amounted 
to more than 30,000 tons and the imports of 
nitrate of ammonia to 12,000 tons. When the 
new plant is in operation the Union will actually 
become an exporter of nitrates andshould be able 
to supply the needs of the Rhodesias, the Congo 
and East Africa. When the new plant comes 
into operation it will turn out 26,000 tons of 
ammonia each year and the combined plants 
will have an output cf 50,000 tons or more. 
This will mean some 80,000 tons of ammonium 
nitrate for explosives and fertilisers, quite 
apart from the ammonia and nitric acid which 
are taken for other uses. To take care of the 
nitric acid production two new plants of 30,000 
tons capacity are being built at the same time 
as the new ammonia plant. ; 


Saldanha Bay Salt Plant in Production 


The production of salt and magnesium 
on a large scale from sea water is now under 
way at a plant on the Cape west coast about 
6 miles north of Saldanha Bay. The plant is 
the third largest of its kind in the world and 
covers an area of about 1100 morgen with a sea 
frontage of 1} miles. It is equipped with its 
own power station to pump 6,000,000 gallons 
of sea water a day into large shallow pans now 
covering 200 morgen, but later to be extended 
to 500 morgen. Work was started on the site 
in June last year and since then a pumping 
plant with pipes 300ft out to sea have been 
installed, the pans have been levelled and 
3 miles of channels laid out. Eventually when 
the plant is operating to capacity it will have an 
annual yield of about 200,000 tons of salt. In 
addition, it will prod::ce about 100 tons a day 
of magnesium hydroxide, obtained by chemical 
precipitation direct from the sea water. Other 
products of the company are iodine from sea 
vegetation and lime from shells and from a hill 
on the property which had been found to con- 
tain 33 per cent of calcium. The salt from the 
pans is collected by scrapers and then purified, 
dried, crushed and graded. There is a large 
overseas demand for the company’s products, 
and inquiries have already been received from 
Britain, Egypt, Holland, Belgium, Spain, 
Australia and Japan. 


Large New Engineering Shops at Port 
Elizabeth 

NEw engineering shops now erected 

for International Combustion, Ltd., adjoin the 
cable factory of Aberdare Cables of South 
Africa, Ltd. Both works are situated on a site 
approximately 30 acres in extent. The con- 
struction of all the buildings has been arranged 
in the interests of economy, one large double 
rail siding serving all sections. The machine 
shop, which measures 75ft by 100ft, is now in 
partial operation and the bulk of the tools has 
already been installed. Construction of the 
foundry building, the steel framework for which 
is being erected by Dorman Long (Africa) Ltd., 
is now well under way and, when completed, 
the building will be 75ft by 350ft, in extent. 
The foundry will be completely mechanised 
and the necessary equipment is in course of 
delivery. Excavation work for all the buildings 
was undertaken by a Port Elizabeth company. 
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Industrial and Labour Notes 


The Industrial and Economic Situation 


: At a Press conference in London on 
Wednesday of last week, the Chancellor of the 
Exchequer, Sir Stafford Cripps, presented a 
lengthy statement reviewing the industrial 
and economic state of the nation. For the 
most part, it contained little that has’ not 
already appeared in other statements and 
statistical reviews issued during recent weeks. 
The Chancellor referred to a seasonal decline 
in industrial output in July—the latest month 
for which figures were available—but added that 
the average of the production indices for the 
twelve months ended July was 6 per cent above 
that of the preceding twelve months. Compared 
with the 1946 average, he said, production in 
the last twelve months had shown an increase 
of just over 25 per cent. 

Later in his statement, Sir Stafford mentioned 
the ship-repairing yards where, he said, some 
pockets of unemployment had been developing. 
He suggested that a decline in activity was to 
be expected as the programme of reconverting 
ships used for war purposes was nearly com- 
plete, and the industry had steadily overtaken 
the arrears of repair work deferred during the 
war. As regards shipbuilding, he stated that 
the employment position was still good, as at 
the end of June as much as 46 per cent of the 
world’s merchant shipbuilding was being carried 
out in United Kingdom yards. Orders on the 
books were sufficient, he claimed, to keep that 
section of the industry well occupied for the 
next two years, and completions this year were 
likely to be higher than in any year since the 
war. But, the Chancellor continued, a marked 
recession in orders had been noticeable in recent 
months, caused by uncertainty about the earn- 
ing power of new ships, high prices, and the 
present long delivery dates. The future level 
at which employment in the shipbuilding 
industry could be maintained would depend, 
he thought, upon the extent to which those 
factors could be satisfactorily dealt with. 

This led the Chancellor to emphasise 
what he called “a general point of great 
importance.” Full employment, he stressed, 
did not and could never mean that every 
individual job was guaranteed for as long as the 
present occupant wished to stay in it. That 
would be industrial stagnation. The aim of a 
full employment policy, Sir Stafford observed, 
was to ensure that everyone who could con- 
tribute to the national output of goods and 
services got a chance tc do so in one way or 
another. In present circumstances, this 
country’s capacity to maintain full employment 
depended, above all, on the maintenance of 
raw material supplies for industry, and that 
was why dollar earnings must be increased to 
the point where adequate supplies of dollar 
materials could be imported without gifts, 
loans or a reduction in our reserves. There was 
now, he claimed, a greatly improved oppor- 
tunity to get into the dollar markets. But 
that would undoubtedly entail some change in 
the pattern of employment which, it must be 
remembered, was a necessary condition of the 
full employment policy as a whole. 

Finally, the Chancellor asserted that the 
effect of increased import prices on the manufac- 
turing costs of our exports need not be anything 
like as great as had been suggested in some 
quarters. He said that it was difficult to caleu- 
late exactly over industry as a whole the extent 
to which imported materials entered into the 
prices of finished goods, but on the basis of an 
analysis of United Kingdom exports of 1938 
it might be roughly estimated that prices of 
imported materials represented only about 
one-seventh or one-eighth of the f.o.b. prices of 
total United Kingdom exports. 


Employment and Unemployment 
The monthly report on Great Britain’s 
manpower situation, which was issued at the 
end of last week by the Ministry of Labour, 


shows that during August there was a further 
increase of 55,000 (23,000 men and 32,000 
women) in the country’s working population, 
making the total for the end of August 
23,253,000. The total number in civil employ- 
ment was 22,212,000, or about 49,000 more 
than at the end of July. 

At the end of August, there were 4,262,000 
people employed in the basic industries of the 
country, there having been a net increase of 
9000 during the month. It is significant, how- 
ever, that in the first of those industries—coal- 
mining—the number of wage earners on colliery 
books declined by a further 3000 during August, 
and at the end of the month totalled 717,000, 
compared with 726,000 at the end of last year. 
In the manufacturing industries, 8,282,000 
people were engaged in August, all the industries 
in this classification showing increases over the 
figures returned for July. In the “ metals, 
engineering and vehicles” group, manpower 
increased during the month by 5000 to a total 
of 3,894,000. In the classification ‘‘ other 
industries and services ”’ there was a decline of 
2000 during August in the number employed 
in national Government service, the total at 
the end of the month being 683,000. 

Unemployment figures included in the report 
refer to September 12th, on which day 267,866 
people were registered as out of work, compared 
with 261,389 so registered on August 15th. The 
September figure included 30,158 married 
women and 190,256 men of-eighteen and over. 
Of the latter, 3325 were reported as “ tempo- 
rarily stopped.” 


British Overseas Trade 

The Board of Trade has announced 
some provisional figures relating to the United 
Kingdom’s export and import trade in Septem- 
ber. They show that the value of the month’s 
exports was £141,800,000, a figure approxi- 
mately the same as that returned for July, and 
£4,700,000 above the August total. The Board 
adds that the daily rate of September exports 
was 3} per cent higher than in August and 8 per 
cent higher than in September, 1948. The 
provisional figure for British exports to the 
U.S.A. in September is £4,1]00,000, compared 
with £3,300,000 in August and £3,80¢,000 in 
July. For exports to Canada, the September 
figure is shown as £5,300,000 for September, 
compared with £5,700,000 in August and 
£6,700,000 in July. It is pointed out that in 
view of the time lag between goods leaving the 
factories and being recorded by Customs the 
change in the sterling-dollar exchange rate is 
not yet reflected in the trade figures. Imports 
to the United Kingdom during September have 
been provisionally valued at £181,200,000, a 
fall of £18,800,000 compared with August, 
and the lowest figure, apart from February, 
recorded this year. With re-exports valued at 
about £3,600,000, the Board of Trade says 
that the visible adverse trade balance at the 
end of September was £35,800,000, a decline of 
£22,900,000 when compared with the August 
balance, and the lowest figure recorded since 
March last. 


Iron and Steel Production 


The British steel industry made a 
rapid recovery during the month of September 
from the effects of its annual holidays, its 
weekly production of ingots and castings 
averaging 305,900 tons, which represents an 
annual rate of output of 15,906,000 tons. 
During the first six months of the year steel 
production was at an annual rate of 15,897,000 
tons. Pig iron production was less affected by 
the holidays, but with an average weekly pro- 
duction in September of 185,300 tons, achieved 
an annual output rate of 9,634,000 tons. The 
annual rate over the first half of the year was 
9,442,000 tons. 

The British Iron and Steel Federation says 
that, with the main holiday period now past, 


an early return to the record steel production 
levels reached in the second quarter of the year 
is to be expected. If no unforeseen difficulties 
are encountered, there is every reason to believe 
that the year’s output of crude steel will not 
fall short of the upper limit of 15,500,000 tons 
indicated in the Economic Survey. This year’s 
rate of production, the Federation observes, 
is about twice as high as that achieved on the 
average in the whole of the inter-war period, 
It is about 40 per cent above the average for 
1935-38, a period of relatively good trade, and 
if allowance is made for the large proportion 
of high-value products, the value of finished 
steel production on the basis of unchanged 
prices is about 70 per cent higher than in 1938, 

The Federation adds that the scrap drive at 
home has continued throughout the year to 
bear fruit, and that supplies of imported scrap 
have been running above last year’s level. The 
increase in raw materials supplies has been 
greater than the steel production figures would 
suggest, as the industry’s stock position has 
been improved all along the line, and, more. 
over, a further quantity of steel—partly 
imported semi’s—has been put into stock, the 
total in ingot equivalent being nearly 200,000 
tons. Consumers and merchants, it is reported, 
added about 115,000 tons of finished steel to 
their stocks during the first six months of this 
year, an amount equivalent in terms of crude 
steel to about 160,000 tons. The assumption 
now made is that the total increase in stocks of 
steel this year will amount to 500,000 ingot 
tons as compared with 700,000 ingot tons in 
1948. In the early part of the year direct steel 
exports were estimated at 2,200,000 ingot tons 
for year as a whole, but the annual rate for 
the first half of the year turned out to be nearly 
2,400,000 tons, while that for the month of 
July was 2,800,000 tons. 


Price of Rough Copper 
The Ministry of Supply announced 
last week that from October 15th its buying 
price of rough copper, in slabs of from 2 cwt to 
3 cwt, has been reduced from £110 to £100 per 
ton. 


Decontrol of Sulphuric Acid Supplies 


An order has been issued by the Board 
of Trade whereby statutory control of the pro- 
duction and distribution of sulphuric acid is 
relinquished and provision is made only for 
maximum prices based on those prices charged 
during the period April 1 to June 30, 1949. 
This Order, which is known as “‘ The Sulphuric 
Acid Prices Order, 1949,” will come into effect 
on October 24, 1949, and copies are now obtain- 
able from the sales offices of H.M. Stationery 
Office. 


Railway Shopmen’s Wages 


At a meeting of the employees’ side 
of the Railway Shopmen’s National Council 
early this week it was decided to lodge a claim 
with the Railway Executive for a substantial 
rise in railway shopmen’s wages. This claim, 
which is for an unspecified increase, involves 
some 130,000 railway employees, including 
members of the National Union of Railwaymen 
and of unions affiliated to the Confederation of 
Shipbuilding and Engineering Unions. 

It will be recalled that railway shopmen’s 
wages were included in discussions between the 
National Union of Railwaymen and the Railway 
Executive earlier this year, when the N.U.R. 
was pressing for a wage increase of 10s. per 
week, with overtime pay on Saturday after- 
noons, on behalf of all railway workers. 
Although the claim was rejected, the Railway 
Conciliation Board established by the Minister 
of Labour recommended that, in the case of the 
shopmen, the claim should be submitted through 
the usual negotiating machinery of the Railway 
Shopmen’s National Council. 
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French Engineering News 
(From our French Correspondent) 


The Chantiers Dubigeon, at Nantes, is com- 
pleting a series of 42m trawlers equipped with 
diesel engines. In May, 1950, a 120 cubic metre 
tanker for Suez and the submarine ‘‘ Andro- 
méde ” are to be launched. 

Large-scale production of convertible barges 
has been started by the Ste. Frangaise de Chan- 
tiers Navals at Mortagne-du-Nord. The first 
prototype of a series of twenty has just been 
jaunched. The barge can be fitted with an 
engine by the simple addition of a bulkhead and 
engine bearers. 

* * * 


The basic step in the French steel programme 
having been achieved with a production of 
g0¢,000 tons monthly, which is equal to the 
1929 record year, the industry is now pre- 
occupied with export possibilities. The Monnet 
Plan envisages an increase in production to 
12 million tons annually, and this cannot be 
absorbed by the internal market. Either the 
Plan will have to be modified or exports 
increased. In some circles the fear of over- 
production is causing the suggestion that the 
brake should be applied to equipment pro- 
grammes. While there is no immediate danger, 
exports will have to be doubled to about 
8 million tons if the Monnet directives are to be 
met. At the same time, exports leave little 
direct profit, their role being mainly to keep up 
production, because French prices are generally 
higher than those of their competitors. This is 
mainly due to the cost of imported coke. For 
this reason the French have been against the 
devaluation of the German mark, which, they 
said, would lead to dumping as a result of 
favouring of the German steel industry. 

In France, coal supply is a problem of quality 
rather than quantity, which is now sufficient. 
The mines are hoping that large administrations 
will agree to use 20 per cent coal and the rest 
coke. Certain qualities of coal are reserved for 
steel works and power stations, so many former 
consumers of these qualities will have to adapt 
their plant to other types of fuel unless supplies 
are imported. Importing will certainly be the 
easier method, for production increases in other 
countries and French commercial agreements 
are likely to include more coal imports against 
exports of mechanical industry products. 

* a * 


A loan similar to that recently made to the 
§.N.C.F. has been made by a group of banks to 
Charbonnages de France. The loan, of 13 
milliard francs, will last five years and is 
intended to allow equipment work to be 
undertaken. 

* * * 

The accounts for Charbonnages de France 
for 1948 have still not been published, but the 
Nord and Pas de Calais mines have just pub- 
lished their provisional figures, together with 
the profit and loss account for 1948. Unfor- 
tunately, the form of presentation has been 
changed so much over the past four years that 
it is almost impossible to draw a comparison. 
However, it is clear that a net loss of 
890,688,471 francs was made in 1948. Strikes 
caused the loss of about 3,400,000 tons of coal, 
and production, which had been expected to 
increase, fell from 25,508,717 tons in 1947 
to 23,549,061 tons in 1948. Average output, 
however, increased from 866kg per man-shift 
in 1947 to 880kg per man-shift in 1948. Electric 
power production decreased from 2519 million 
kWh in 1947 to 2479 million kWh in 1948. 
The equipment and modernisation programme 
proceeded as envisaged. Total expenditure for 
new equipment was 20,812 million francs 
against 12,674 millions in 1947. 

* * * 


A comprehensive study of power problems is 
shortly to be carried out in France by the French 
Power Equipment Committee. Questionnaires 
will be sent to technicians, economists, indus- 
trialists, &c., and the results published regu- 
larly. The Committee is hoping that the find- 
ings will induce a more energetic attitude on 
the part of the Government towards the pro- 
blems raised by the shortage of power in France. 
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Notes and Memoranda 


Rail and Road 

AMERICAN Rattway EQuremMent.—Information 
issued by the Association of American Railroads 
shows that on September Ist Class I railways in 
the U.S.A. had 27,681 new freight wagons of 
various descriptions on order. They also had on 
order 896 locomotives—869 of which were diesel- 
electric—compared with 1626 at the beginning of 
September, 1948, 

THE PERMANENT Way InstITUTION.—There has 
been produced recently a 16mm colour film depict- 
ing the development of the Permanent Way 
Institution since its formation in 1884. Among 
the ‘‘scenes”’ included in the film are practical 
demonstrations of track renewals, the manufacture 
of manganese steel crossings, York Railway Museum, 
and various objects of interest in the Wirral Penin- 
sular and North Wales. Much of the camera work 
for the film was done by Mr. J. Burton and a 
commentary has been provided by Mr. H. 8. Wood. 
Both are on the civil engineering staff of the North- 
Eastern Region of British Railways. 

Track REParRS IN THACKLEY TUNNEL.—On 
Monday, October 17, 1949, track repairs were 
started in the 104 years old Thackley tunnel, 
between Leeds and Bradford, on the London 
Midland Region of British Railways. In the work, 
which will take some two weeks of continuous 
working to complete, 7300 tons of earth will be 
dug up and removed, a new drain installed and 5100 
tons of new ballast and 3000 yards of up and down 
fast lines relaid. During the period of the work 
express train services will be maintained through 
the adjacent “slow” line tunnel and in conse- 
quence may be subject to some delay. 


Air and Water 


PLANS FOR PRESTWICK AIRPORT.—Lord Paken- 
ham, Minister of Civil Aviation, has stated that his 
Ministry would adopt ‘‘ when the time is ripe” a 
scheme for providing Prestwick airport with a 
second runway, 7000ft long, to the south of the 
present main runway. New terminal buildings 
would be constructed in the angle of the intersection 
of the runways. The cost of the proposed work was 
estimated at about £5,000,000. A start could not 
be made, he said, before 1953 at the earliest, owing 
to limitations on the programme of capital in- 
vestment, 

I.N.A. Awarps.—The Council of the Institution 
of Naval Architects has made the following awards : 
1851 Exhibition Commissioners Post-Graduate 
Research Scholarship in Naval Architecture, 
£500 per annum for two years, to Mr. I. M. Yuille, 
B.Sc., of Glasgow University ; Aluminium Develop- 
ment Association Research Scholarship in the 
Application of Light Alloys to Ship Construction, 
£400 per annum for two years, to Mr. J. B. Caldwell, 
B.Eng.; Martell Scholarship in Naval Architecture, 
to Mr. John W. Goymer, of H.M. Dockyard, Sheer- 
ness, £175 per annum for three years at R.N. Col- 
lege, Greenwich, and Earl of Durham Prize, in 
connection with the examination for the ‘‘ Martell ” 
Scholarship in Naval Architecture, to Mr. Stuart 
Faulkner, of H.M. Dockyard, Devonport. 


Miscellanea 

Screntiric Fitms.—The International Scientific 
Film Association has now published in booklet 
form a report of the proceedings at its second 
annual congress, held in London, in October, 1948. 
The booklet, which gives a good indication of the 
extending scope of scientific films, can be obtained 
from the Association, 4, Great Russell Street, 
London, W.C.1. 

HeticaL Gears Cut on “Sori TasiEe”’ 
MacuineEs.—In last week’s issue, October 14th, 
page 420, Part IV of the article ‘“‘ Helical Gears Cut 
on ‘ Solid Table’ Machines,” dealing with the new 
B.T-H. gear cutting factory, was stated to have 
been written by Mr. 8. A. Couling, M.I.Mech.E., 
A.M.I.C.E. In fact, this part of the article should 
have appeared under the joint authorship of Mr. 
Couling and Mr. J. 8. Borrington, M.B.E. 

THe EnGrneers’ Guitp.—A meeting of pro- 
fessional engineers has been convened by the Engi- 
neers’ Guild to discuss “‘ The Engineers’ Guild as an 
Association of Professional Engineers,” and to 
inaugurate the North-Western Branch, in Man- 
chester, at 7 p.m. on October 28th, at the Milton 
Hall, Deansgate. The meeting and discussion is 
open to all chartered civil, mechanical and electrical 
engineers. The chairman will be Brigadier C. C. 
Parkman, O.B.E., M.I.C.E., and the speaker Mr. 
Robert Chalmers, O.B.E., B.Sc., M.I.C.E., M.I. 
Mech.E. 


THe Late Mr. Wiii1am E. Hopce.—We 
announce ‘with deep regret the death recently, 
following an accident, of Mr. William E. Hodge, the 
chief draughtsman of the technical department of 
the railway division of British Timken, Ltd., of 
Duston, Northampton. Mr. Hodge had been with 
the firm since March 3, 1933. 

REHABILITATION OF THE DISABLED.—Throughout 
this month a company of medical specialists and 
other experts from twelve overseas countries is 
taking part in a course on the rehabilitation and 
resettlement of the disabled, organised by the 
British Council. The course, which ends on October 
26th, includes visits to several rehabilitation centres, 
in addition to lecture-demonstrations. 

FourtH INTERNATIONAL GAS CONFERENCE.— 
Complete sets of the twenty-one reports and papers 
presented and discussed at the Fourth International 
Gas Conference in London in June, 1949, together 
with the official “‘ Proceedings ’’ of the Conference, 
are obtainable (price three guineas per set, post 
free) upon application to the Secretary of the 
Institution of Gas Engineers, 1, Grosvenor Place, 
London, 8.W.1. These reports and papers have not 
been published in full elsewhere and, with the 
verbatim discussions which are included in the 
‘* Proceedings”? of the Conference, give a unique 
picture of contemporary developments in the gas 
industries of Europe and the United States of 
America. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
In ScoTtanp.—Last Friday, October 14th, the 
Institution of Engineers and Shipbuilders in Scot- 
land held its annual ‘“ James Watt’ dinner in 
Glasgow. After the loyal toast and that of ‘‘ James 
Watt” had been proposed by the Chairman, Sir 
Hector Hetherington, Principal of the University 
of Glasgow, proposed the toast of “‘ Engineering and 
Shipbuilding.”” He remarked that it might almost 
be the toast of Scotland, so much did engineering 
and shipbuilding constitute the livelihood of that 
country. In Scotland they still made engines and 
ships better than anywhere else in the world. But 
in the development of certain new forms of engi- 
neering they did not yet seem to take a sufficient 
share. There was an interplay between science and 
engineering. The engineer might set problems 
before the scientist. The answers always set new 
problems for the engineer. Discovery was, in fact, 
but an expression of man’s inexpressible desire to 
inquire into problems and to do what had not been 
done before. Whether we liked it or not, we were 
caught up in this continuous development. Sir 
A. Edward MacColl, Vice-Chairman, North of 
Scotland Hydro-Electric Board, replying, remarked 
that the nationalisation of an industry might have 
certain good results. Unifying the industry might 
permit it to take over developments on a wide 
scale that a more individual industry could not 
contemplate. The toast of “The Guests” was 
proposed by Sir A. Murray Stephen, Past-President 
of the Institution, and Bailie Harold A. Browne, 
Senior Magistrate of Glasgow, replied. 





Launches and Trial Trips 


Hector, passenger and cargo steamer; built 
by Harland and Wolff, Ltd., for Alfred Holt and 
Co.; length 522ft 6in, breadth 69ft, depth 38ft 6in, 
gross tonnage 11,750; triple-expansion, double- 
reduction geared turbines, developing 14,000 s.h.p. 
ahead at @ propeller speed of 106 r.p.m., boiler 
pressure 525 lb per square inch. Launch, July 27th. 

CHANTALA, motorship; built by Barclay, Curle 
and Co., Ltd., for British India Steam Navigation 
Company, Ltd.; length 485ft, breadth 62ft 6in, 
depth 40ft 9in, gross tonnage 9000; Barclay Curle- 
Doxford opposed-piston, solid-injection engines, 
six cylinders, 670mm bore by 2320mm combined 
stroke, developing 6800 b.h.p. at 116r.p.m. Launch, 
September 14th. 

Sotor, motor tanker ; built by the Furness Ships 
building Company, Ltd., for S. Ugelstad Rederi 
A/S, Oslo; length 589ft, breadth 80ft, depth 
42ft 3in, deadweight 24,900 tons; single-screw 
N.E.M. Doxford balanced type, opposed-piston, 
reversible oil engine, six cylinders, 670mm bore by 
2320mm stroke, developing 6800 b.h.p. at 116 r.p.m. 
Launch, September 22nd. 

British FREEDOM, motor tanker ; built by Swan, 
Hunter and Wigham Richardson, Ltd., for British 
Tanker Company, Ltd.; length 547ft, breadth 
69ft 6in, depth 37ft 6in, gross tonnage 11,207; 
Swan Hunter-Doxford opposed-piston oil engine, 
six cylinders, 670mm bore by 2320mm combined 
stroke, developing 6400 b.h.p. at 115 r.p.m, Trial 
trip, September 9th. 
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Forthcoming Engagements 


Secretaries oe Institutions, Societies, d&c., desirous Bf 
meetings inserted in = column, are 


necessary 7 

before, the ian of the Monday of the 

the meetings. In all cases the TIME and PLACE at which 

the meeting is to be held should be clearly stated. 
Association of Supervising Electrical Engineers 

Thurs., Oct. 27th.—St. AtBans Brancu: George Hotel, 
George Street, Luton, “The Supervising Engineer in 
Industry,” 7.45 p.m. 

Mon., Oct. 3lst.—SoutnH Lonpon Brancow: The Café 
Royal, North End, Croydon, “A.C. Motor Control, 
including reference to Electronic Control,” S. H. 
Harding, 8 p.m. BovuRNEMOUTH BrancH: Kin 
Arms Hotel, Dorchester, ‘‘ Farm Electrification,” 
P. W. Dod, 7.30 p.m. . 

Incorporated Plant Engineers 

Thurs., Oct. 27th.—SoutH Yorks Brancnw: Grand Hotel, 
Sheffield, “‘ Portable Electric Tools for Maintenance 
Purposes,” A. Field, 7.30 

Mon., Oct. 31st.—West anp East Yorks Brancu: The 
University, Leeds, lecture and film, ‘“‘ Through the 
Mill,” 7.30 p.m. 

Institute of British Foundrymen 

Sat., Oct. 22nd.—East Miptanps Brancu: School of 
Arts and Crafts, Green Lane, Derby, “ Production of 
Foundry Pig Iron,” F. J. Stanier, 6 p.m. 

Wed., Oct. 26th.—BrrMINGHAM Branco: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 

‘Foundry Refractories,” J. R. Rait and Dr. Ford, 
7 p.m.—Lonpon BrancH#: Waldorf Hotel, Ald- 
wych, W.C.2, “The Casting of Large Pulley Wheel 
in Aluminium Alloy,” W. Wilson and A. Talbot, 





27th.—Scortish Brancw#: University 
College, Dundee, ** Modern Light Castings Production,” 
R. 8. M. Jeffrey, 7.30 p.m. 

Fri., Oct. 28th.—Fa.Lkirk Section: Temperance Café, 
Lint Riggs, Falkirk, “ Practical Methods of Rust 
Prevention,” Wm. Montgomery, 7 p.m. 

Institute of Refrigeration 

Thurs., Oct. 27th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “* Education 
in Refrigeration,” J. H. Brier, ‘ Equipment Used in 
the Training of Refrigeration Engineers,” S. Pollard, 
5.30 p.m. 

Institute of Road Transport Engineers 

Tues., Oct. 25th.—N.E. CENTRE: Vane Arms Hotel, 
Stockton-on-Tees, open session of Questions and 
Answers, 7 p.m. 

Wed., Oct. 26th.—N.W. CENTRE : 
Albert Square, Manchester, ‘ 
igs and Commercial Vehicles,” 


Engineers’ Club, 
* Springs and Suspensions 
J. A. Birdsell, 


Fre “Oct. 28th.—MIpLANpDs CENTRE: Crown Inn, Bir- 

mingham, “ Modern Chassis Design,” A. Jenson, 7 p.m. 
Institute of Tr: 

Tues., Oct. 25th—LeEEDS GRADUATE AND STUDENT 
Society: City Eoer wags Offices, Leeds, “‘ Licensing 
of Road Goods Vehi 8. B. Jackson, 7 p.m. 
METROPOLITAN GRADUATE AND STUDENT SOCIETY : 
80, Portland Place, W.1, Annual General Meeting, 
“ Terminal Facilities for Inland W aterways,” R. A. R. 
Wilson, 6.15 p.m. 

Thurs., Oct. 27th. —N. W. Section: Leyland Motors, 
Ltd., Leyland, “American Transportation,” V. W. 
Pilkington, 6 p.m. 

Fri., Oct. 28th.— NotrrscHam GRADUATE AND STUDENT 
Society : City Transport Offices, Nottingham, “* The 
Function of the Licensing Authority,” J. W. Fletcher, 


7 p.m. 
Institute of Welding 
Tues., Oct. 25th, to Thurs., Oct. 27th.— Autumn Meeting. 


Institution of Chemical Engineers 

Tues., Oct. 25th.—Geological Society, Burlington House, 
Piccadilly, W.1, “‘Chemical Engineering Problems 
in the Sea-Water Magnesia Process,” H. W. Thorp and 
W. C. Gilpin, 5.30 p.m. 

Institution of Civil Engineers 

Tues., Oct. 25th.—Great George Street, Westminster, 
S.W.1, “‘ The de Havilland Airfield, Hatfield,” F. 8. 
Snow, 5.30 p.m. 

Wed., Oct. 26th.—Mipianps AssociaTIon: The College, 
Loughborough, Chairman’s Address, 7 p.m. 

Fri., Oct. 28th.—YoRKSHTRE ASSOCIATION: Royal 
Victoria Station Hotel, Sheffield, “ Recent Develop- 
ments in Air Survey Technique and their Applications,” 
P. G. Mott, 7 p.m. 

Institution of Electrical Engineers 

Mon., Oct. 24th.—Savoy Place, Victoria Embankment, 
W.C.2, discussion on “‘ Should Research in Electrical 
Engineering be Pursued Mainly in Researeh Depart- 
ments in Industry or Should it be Transferred to Special 
Establishments,’ opened by the President, 5.30 p.m. 

N.E. Centre: Neville Hall, Westgate Road, 
Newcastle-on-Tyne, ‘‘ The Phase-and-Neutral System 
of Supply for Rural H.V. Distribution,” G. T. Garwood 

and QJ. Websdale, 6.15 p.m. 

Wed., Oct. 26th.—Surriy Section : Savoy Place, Victoria 
Embankment, W.C.2, Inaugural Address as Chairman, 
J. W. Leach, 5.30 p.m. 

Mon., Oct. 31st.—Ranvio Section : Savoy Place, Victoria 
Embankment, W.C.2, “The C.B.S. Colour Television 
System in the United States,” P. C. Goldmark, 
5.30 

r Institution of Engineering Inspection 

Wed., Oct. 26th.—BremmncHamM Brancu: Chamber of 
Commerce, 95, New Street, Birmingham, ‘ Dynamic 
Balancing Machines,” A. Binns. West or Scor- 
LAND Brancu : The Engineering Centre, 351, Sauchie- 
hall Street, Glasgow, film show, ‘Job 99—Pluto,” 
“The Tube Age,” “‘ Thro’ the Mill,” 7.30 p.m. 
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Institution of Heating and Ventilating Engineers 

Tues., Oct. 25th.—Scorrtisn Brancn: The Engineering 
Centre, 351, Sauchiehall Street, Glasgow, C.3, 
“Vacuum Steam Heating,”’ C. F. Assheton, 6.30 p.m. 

Fri., Oct. 28th.—MANCHESTER AND District BRANCH : 
Victoria Station Hotel, Preston, ‘“‘ Aspects and 
Developments in School Heating,” C. A. Reynard and 
E. Goring, 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, Oct. 2lst.—Storey’s Gate, St. James’s Park, 
8.W.1, ‘“‘ Engineering Steels Under Combined Cyclic 
and Static Stresses,” H. J. Gough, 5.30 p.m. 

Mon., Oct. 24th —YorKsHIRE BRANCH: Royal Victoria 
Station Hotel, Sheffield, “‘ Men, Machines and Manage- 
ment,” Sir F. Ewart Smith, 7 

Tues., Oct. 25th.— BIRMINGHAM Tocomens DivisIon : 
James Watt Memorial Hall, Great Charles Street, 
Birmingham, Address by the Chairman, E. A. Watson, 
6.45 p.m. 

Wed., Oct. 26th.—WESTERN BRANCH : College of Tech- 
nology, Union Street, Bristol, ‘‘ The Seizure of Metals,” 
D. Tabor, 7 p.m. NortTH-WESTERN AUTOMOBILE 
Drviston: The University, Live 1, ‘* Piston 
Assemblies for Road Transport Oil Engines,” J. L. 
Hepworth, 7.15 p.m. 

Thurs., Oct. 27th—Mip~tanp Brancw: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“Further Developments in Fluid Couplings,” A. R. 
Vickers, 6 p.m.——WESTERN AUTOMOBILE DIVISION 
CentrE: Royal Hotel, Bristol, Address by the Chair- 
man of the Centre Committee, 'B. V. Smith, 6.45 p.m. 

Fri., Oct. 28th.—Storey’s Gate, St. James’s Park, SAW, 
“The Thermal Efficiency of a Hand-Fired Natural- 
Draught Lancashire Boiler,” T. F. Hurley and W. J. 
Sparkes; ‘The Influence of Certain Factors on the 
Performance of a Lancashire Boiler,” E. G. Ritchie 
and N. Y. Kirov, 5.30 p.m SOUTHERN BRANCH 
GrapvuatTEs’ Section: Municipal Technical College, 
Brighton, film evening, “The Production of High 
Quality Steel,” ‘* Power for Locomotives,” “‘ Forgings,” 
6.30 p.m. 

Institution of Production Engineers 

Sat., Oct. 22nd.—YorRKSHIRE GRADUATE SECTION: Visit 
to the C.I.D. Block, West Riding Constabulary, 
Wakefield, 2.30 p.m. 

Mon., Oct. 24th—MANCHESTER SECTION: College of 
Technology, Sackville Street, Manchester, ‘‘ Recent 
Dev a in the Glass Industry,” A. M. Robertson, 








7.15 
Tues., Oct. 25th.—Luton, BEDFORD AND DISTRICT 
‘Section : Town Hall, Luton, ‘‘ Boot and Shoe Manu- 


facture,” J. H. A. Wilkins and P. Groom, 7 p.m. 

Wed., Oct. 26th.—SurEwsBurRY SuB-Section: Walker 
Technical College, Oakengates, ‘‘ Improving Bessemer 
Steel Quality for the User,” H. A. Dickie, 7.30 p.m 
S. WaLEs AND Mon. Section: South Wales Institute 
of Engineers, Park Place, Cardiff, ‘‘The Production 
Engineer: His Education and Training,” T. B. Worth, 
6.45 

Thurs.’ Oct. 27th.—LonpDON GraDUATE SECTION: Visit 
to Kodak, Ltd., Wealdstone, Harrow, Middlesex, 


2p.m. 
Junior Institution of Engineers 

To-day, Oct. 2lst.—39, Victoria Street, Westminster, 
8.W.1, “The Cathode Ray Oscillograph,” G. B, 
Newbery, ‘6.30 p.m. 

Sat., Oct. 22nd—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, “ Surveying,” R. D. Boyle, 2.30 p.m. 

Wed., Oct. 26th.—SHEFFIELD AND District SECTION : 
Metallurgical Club, 198, West Street, Sheffield, Annual 
General Meeting, Chairman’s Address, ‘‘ Automobile 
Brakes,” H. E. Cooper, 7.30 p.m. 

Thurs., Oct. 27th—East Miptanp GrovuP: Mechanics’ 
Institute, Burton Street, Nottingham, “‘ Insects and 
Engineers,” A. G. Larkin, 7 p.m. 

Fri., Oct. 28th.—39, Victoria Street, 8.W.1, “‘ National- 
isation of the Engineering Industry,” H. J. Novy, 

30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Fri. Oct. 28th.—Literary and Philosophical Society, 
Newcastle-upon-Tyne, “‘ Steam-Gas Power Plant and 
Marine Propulsion,” R. W. Bailey, 6.15 p.m. 

Sheet and Strip Metal Users’ Technical Association 

To-day, Oct. 21st.—Charing Cross Hotel, W.C.2, Annual 
Autumn Conference. 

Sheffield Metallurgical Association 

Tues., Oct. 25th.—198, West Street, Sheffield, ‘“‘ Some 
Impressions of an American Visit in Spring, 1949,” 
F. A. Martin, 7 p.m. 

Sheffield Society of Engineers and Metallurgists 

Fri., Oct. 28th.—The University, Sheffield, “‘ The Plastic 
Behaviour of Solids,” Sir Andrew McCance, 6.30 p.m. 

Society of Engineers 

Fri., Oct. 28th.—17, Victoria Street, S.W.1, Address by 

President, E. 8S. Waddington, 6.30 p.m. 
Stoke-on-Trent Association of Engineers 

Tues., Oct. 25th.—Victoria Hall, Hanley, ‘“ Practical 
Problems of @ Television Service,” Sir Noel Ashbridge, 
7 p.m. 








Contracts 


AssocIATED British Om Eneres, Ltd., has 
recently received orders for six Mirrlees diesel 
engines direct-coupled to Brush alternators for 
two radio stations in Syria. 

THe BrusH EectricaL ENGINEERING Com- 
PANY, Ltd., has received an order from the Ministry 
of Works for a 15,000 h.p., 12,500 r.p.m. steam 
turbine for testing compressors in connection with 
gas turbine research, 


Oct. 21, 1949 


Personal and Business 


Mr. ANDREW B. BoatH has been appointed 
sales engineer in the railway division of British 
Timken, Ltd. 


Dr. 8S. WuireHeaD, director of the Electrica) 
Research Association, has been elected a vice. 
president of the Institute of Physics. 


THe STEEL Company or WALES, Ltd., announces 
the appointment of Mr. Garnet Jones as works 
manager of its cold reduction plant at Trostre, 


Mr. R. WEATHERALL, A.M.I.Mech.E., has been 
appointed general manager of Wilton Row Exten. 
sions, Ltd., 20-21, Essex Street, Strand, W.C.2 


Mr. N. A. W. LE Granp has now taken up _ 
appointment as secretary of the British W: elding 
Research Association, 29, Park Crescent, L: mndon, 
Weds 

THe Lonpon MIDLAND REGION OF Barris 
Rattways states that Mr. G. F. Kent, district 
engineer, Leeds, has been appointed district engi. 
neer, Liverpool. 


Mr. P. CATERMULL has retired from his position 
as gericral manager of the Tudor Accumulator 
Company, Ltd., but will continue to serve ag 
chairman of the directors. 


BristoL ENGINEERING MANUFACTURERS’ Aggo. 
crIaTION, Ltd., announces that its central office and 
members’ room is now at 16, St. Stephen’s Street, 
Bristol, 1 (telephone, Bristol 25930). 


Str ArTHuR SmouT has succeeded Sir Hugh 
Chance as chairman of the Regional Academic 
Board of the West Midlands Advisory Council 
for Technical, Commercial and Art Education. 


THE Export CREDITS GUARANTEE DEPARTMENT 
has opened a new office at 61-62, Cabinet Chambers, 
Basinghall Street, Leeds, 1 (telephone, Leeds 
30082; telegrams, ‘‘ Credexport, Leeds, 1 ’’). 

Mr. HERBERT Eccues has been appointed London 
District goods manager of the London Midland 
Region of British Railways, in succession to Mr, 
E. S. Hunt, who becomes assistant chief regional 
officer. 


Mr. R. W. Foxtee, M.I.C.E., engineer-in-chief 
to the Crown Agents for the Colonies, is visiting 
East Africa for the purpose of establishing closer 
liaison between the Crown Agents’ office and Colo. 
nial Administration. 


WEsTLAND ArrcraFt, Ltd., states that, at the 
end of March, next, Mr. E. C. Wheeldon, M.I.P.E., 
will succeed Mr. J. Fearn, M.I.Mech.E., as manag. 
ing director. Mr. Fearn will retain his seat on the 
board of the company. 


HoLopHANE, Ltd., announces that Comte Exel- 
mans, President of S.A. Holophane, Paris, and Mr. 
W. T. Souter, general sales manager, have been 
elected directors. Dr. 8S. English, M.I.E.E., has 
been appointed joint managing director of the 
company. 

THE Betmos Company, Ltd., Bellshill, Lanark- 
shire, states that Mr. R. T. Lythall, M.I.E.E., a 
director, is to act as representative for London and 
the South, with headquarters, from November Ist, 
at Columbia House, Aldwych, London, W.C.2 
(telephone, Holborn 7676). 


Tue British ELECTRICITY AUTHORITY announces 
that Mr. G. F. Peirson, M.I.E.E., chief engineer, 
Midlands Electricity Board, and Mr. T. R. 
Warren, M.I.E.E., chief engineer, South-East 
Scotland Electricity Board, have accepted invita- 
tions to serve on the recently established Research 
Advisory Council. 


Mr. P. Murray Witson, A.M.I.E.E., has been 
appointed deputy chief engineer to the South- 
Western Electricity Board, in succession to Mr. 
A. W. Allwood, who, as already announced, is 
taking up the position of manager of the Torbay 
District. Mr. Wilson was previously distribution 
engineer (planning) at the Board’s head office. 


THE GENERAL ELEcTRIC Company, Ltd., an- 
nounces the appointment of Mr. 8. Anderson as 
chief illuminating engineer. He joined the staff 
of the company’s illuminating engineering depart- 
ment in 1935. The company states also that Mr. 
A. C. Cosgrove, M.I.E.E., has been appointed 
resident engineer and general representative in 
British East Africa. 





THe InLuMINATING ENGINEERING Socrety.— 
At the opening meeting of the new session of the 
Illuminating Engineering Society, on October 
llth, Dr. J. N. Aldington assumed office as Presi- 
dent for 1949-50. Dr. Aldington is director of 
research of Siemens Electric Lamps and Supplies, 
Ltd. The Institution has announced the award 
of the Leon Gaster Memorial Premium to Dr. 
W. E. Harper and Mr. H. P. Walker for their paper 
entitled ‘‘ Acrylic Plastics in Lighting.”’ 
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The Sea Defence Works at Seaford, 


Sussex 


HE sea wall in Seaford Bay was con- 
structed just before the end of the nine- 
teenth century; no sea defence works 
existed before that time. The town had 


about 1300 yards. This work was followed 
by the construction of a sea wall from 
Newhaven East Pier to Tide Mills; the re- 
maining length between groynes 10 and 36 
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the latter generally being constructed as an 
apron in front of the toe of the wall. Several 
concrete ‘“‘ box groynes”’ were also con- 
structed, and a concrete apron was cast 
behind a wall of steel sheet piling over one 
exposed length of about 700ft. Most of this 
work was carried out by the Southern 
Railway. 

It was during the war years, however, that 
the greatest deterioration occurred. A general 
lowering of the beach, chiefly due to the 
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always been subject to occasional flooding 
during gales, although large deposits of 
shingle along the foreshore afforded sub- 
stantial protection from the sea. The advent 
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Cross SECTION OF TOE PROTECTION 


of the railway and the rise of Seaford as a 
holiday resort called, however, for more per- 
manent protection, and in 1881 a sea wall was 
constructed by a local contractor from near 
groyne 36 (shown in the accompanying 
illustration) to Seaford Head, a length of 


SEAFORD BAY 


was built in 1900. A complete series of 
groynes, spaced at intervals of between 200ft 
and 300ft, was also constructed during the 
latter stages of the work on the sea wall, the 
completed works being intended as a per- 
manent protection throughout the whole 
coastline of Seaford Bay. 

Since that time, however, the levels of the 
beach have fluctuated considerably, and 


& 


complete cessation of groyne maintenance, 
gradually took place, thus exposing the wall 
to the sea at high water. In general, easterly 
gales tended to produce erosion of the beach 
along the entire length of the bay, except 
perhaps the western end, and westerly gales to 
cause a slight increase in beach levels, 
particularly at the eastern end of the bay. 
The final effect after a long period was the 





CONSTRUCTION OF TOE 


whilst at one time the beach level was only 
a few feet below the top of the wall, it is now 
generally 10ft lower. The beach consists 
almost entirely of shingle overlying chalk or 
clay, and shows day-to-day variations in 
level as the conditions of wind and tide alter. 

Various maintenance works to the sea wall 
and the groynes became necessary in the 
years before the war. Part of the wall had 
been built in lime concrete and suffered severe 
honeycombing and abrasion from shingle, 
and was protected from time to time by 
lengths of concrete facing and underpinning, 


PROTECTION 


shifting of beach from the central portion of 
the bay to each end, with consequent lower- 
ing of beach levels in the central part. The 
most exposed lengths of the sea wall thus 
extend from just west of the Buckle Inn 
eastward to the Martello Tower, conditions 
improving slightly as the Martello Tower is 
approached and passed in a west to east 
direction. 

The higher beach level prevailing at the 
eastern end is principally due to the effect of 
the large stone groyne—groyne 52—at Sea- 
ford Head, which is the last groyne of the 
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series. At the western end the high beach 
levels are due to the configuration of the 
bay; this end of the wall at Tide Mills was 
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the toe of the wall was undermined from the 
back and the wall collapsed. 
At the breach at groyne 24, which was 





TOE, PROTECTION WORK-—E.S.C.C. 


at one time, apparently, a very exposed part, 
but it is now practically buried under sand 
and shingle, as are all the groynes west of 
about groyne 15 or 16, so that no new pro- 
tective works have been necessary west of 
groyne 17. The beach levels elsewhere in 
the bay vary over a range of several feet, and 
the slope of the shingle near the wall is some- 
times as steep as | in 4 or 1 in 5, the average 
slope being 1 in7 or 1 in 8. During periods of 
scour practically all the shingle has sometimes 
disappeared over large areas of the foreshore, 
as may be seen from an illustration on 
page 480. 


DAMAGE TO THE SEA WALL 


The prolonged deterioration of conditions 
during the war reached a climax with the 
gales of October and December, 1945, when 
the wall was breached in three places. Due 
to the low level of the beach, large waves 
broke over the wall and the promenade 
paving immediately behind it was smashed, 
thus allowing the saturation and subsequent 
scouring out of the filling under the toe. Thus 


about 60ft long, part of the main road was 
scoured out and a sewer line was endangered. 
A breach 125ft long occurred between’groynes 
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addition to these breaches several su}sj. 
dences occurred in the filling behind the 
wall, some of these being at the side of the 
main road near the Buckle Inn. Temporary 
repair work was carried out immediately by 
driving steel sheet piling. 

At the breach between groynes 25 and 26 
steel sheet piles, 30ft long, were driven across 
the gap just behind the line of the wall. A 
further line of piling was driven to retain ‘he 
edge of the road, which is at a higher level 
than the promenade at this point. At the 
main breach it was necessary to drive the 
piles about 60ft behind the line of the wall 
over a length of about 1L000ft, with cut-offs at 
either end, the scour behind the wall being 
very extensive. Steel sheet piling, 30ft long, 
was used for this work, and a heavy sicel 
waling was fixed along the top of the piles 
and tied back to anchor blocks in the ground 
behind at frequent intervals. The com. 
pleted temporary protection may be seen in 
the illustration of the main breach. 


REMEDIAL WORKS 


Sir William Halcrow and Partners were the 
consulting engineers to the Newhaven and 
Seaford Sea Defence Commissioners for the 
whole of the repair works, which have been 
carried out by the Demolition and Con- 
struction Company, Ltd. The remedial 
works between groynes 25 and 18 were, how- 
ever, constructed under the supervision of 
the East Sussex County Council. Since the 
main road runs just behind the sea wall along 
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PLAN OF WEST RE-ENTRANT AND MAIN BREACH 


25 and 26, and between groynes 31 and 35 a 
length of about 750ft was breached. In 





REBUILDING WALL AT MAIN BREACH 


this length, financial provision for the recon- 
struction was obtained by special legislation, 
separately from the rest of the work. 

The consulting engineers prepared a report 
with recommendations for the necessary 
repairs in March, 1946. As a preliminary 
measure it was essential to protect the wall 
still standing from further collapse. About 
1000ft of the wall was therefore safeguarded 
with a protective toe of concrete, with rein- 
forced concrete sheet piles of 12in by 12in 
cross section, and 18ft long, driven to form a 
cut-off. This work was constructed inside a 
steel sheet piled cofferdam, and a reinforced 
concrete wall facing, bullnosed coping and 
promenade paving, about 20ft wide, were 
added at a later date. A section of this toe 
protection is shown incorporated in the illus- 
tration of the west re-entrant wall. 

The protective toe for the remainder of the 
wall was constructed with steel sheet piling 
faced with pre-cast slabs and completed with 
reinforced concrete cast in situ. The coffer- 
dam, which was somewhat vulnerable in 
rough weather, was dispensed with. The rate 
of progress of the work was substantially 
increased by the use of this method of con- 
struciion, three different types of which 
were employed in all. 

A total of nearly 3000ft of the light 
section, illustrated ‘herewith, with the 6in 
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thick pre-cast slab was constructed. Each 
slab measured 5ft 3in wide (the width of two 
pairs of piles) and 5ft 6in deep, and was rein- 
forced with twelve $in diameter bars, two of 
which were bent so that two pairs of loops 
were left protruding from the completed 
slab. These loops were inserted through 
slots in angle cleats, two of which were bolted 
in the appropriate positions on the second 
return length of each pair of piles before 
driving. A locking pin was then inserted 
through each pair of loops, behind the cleats, 
to fix the slab in position. The piling used 
was Appleby-Frodingham or Larssen No. II 
section, 15ft long, and each slab was posi- 
tioned to be at least 6in clear of the face of 
the piling, the top of the slab being 1ft higher 
than the top of the piling. 

In three exposed situations with a total 
length of about 1000ft this type of con- 
struction was modified to give a heavier pro- 
tective toe. The width of the slab was 
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COFFERDAM 


increased to 9in and the distances between 
the piles and the slab and between the piles 
and the existing wall were also increased. 
Heavier reinforcement was also used, and in 
some cases additional concrete was placed 
under the slab. This construction is shown 
in the accompanying illustrations, which 
show the toe protection to the east wall of 
the masonry groyne, groyne 52, and the con- 
struction of a typical length of the protective 
toe in progress. The completed toe pro- 
tection of this type, with the facing work and 
bullnosed coping also completed, is again 
shown in a third illustration, where the beach 
level is unusually low. 

West of groyne 25 a slightly different 
design has been used, the depth of the work 
being adjusted to suit the level of the chalk 
which underlies the shingle along this length. 
The length of the steel sheet piling was 
varied between 14ft and 24ft with a minimum 
penetration into chalk of 5ft. The piles 
weighed 41 lb per foot run. A trench was 
dug by hand 2ft into the chalk in front of the 
piles, to take the pre-cast slabs, which were 
10in thick and cast with tongue and groove 
joints. Each slab was 10ft 6in long or less 
depending on the depth of the chalk, and the 
width. was adjusted for convenience in 
handling so that the maximum weight 
of each slab did not exceed 5 tons. The 
slabs were cast with bars of reinforcing 
steel projecting from their upper ends to lap 
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with the steel in the capping beam which was 
cast in situ above them. They were also cast 
with holes running vertically from top to 
bottom of each slab, through each of which a 
lin diameter bar was driven 5ft into the 
chalk when the slab was placed. The bar 
was then grouted into the hole and fastened at 
its top end by hooking over a fin diameter 
reinforcing bar, which was positioned by 
passing through a hole in the steel piling, and 
then by welding on to the piling. About 
1500ft of this type of work was constructed 
under the supervision of the East Sussex 
County Council. In the accompanying illus- 
tration of this work the pre-cast slabs have 
already been placed in the foreground and 
excavation is proceeding for.the construction 
of the cast in situ capping beam. 

As the main work of toe protection pro- 
ceeded, various other constructional and 
maintenance works were carried out as cir- 
cumstances permitted. 
reinforced concrete wall facing, bullnosed 
coping and promenade paving mentioned 
above, groyne reconstruction was in pro- 
gress and access to the beach, both by steps 
and slipway, was constructed or repaired. 


REBUILDING THE SEA WALL 


During the summer of 1948 work was com- 
menced on the construction of the two lengths 
of new sea wall required to effect permanent 
closure of the two remaining breaches. In 
both cases the new wall is a mass concrete 
structure, 20ft high, with a bullnosed coping 
and with a sheet-piled cut-off under the toe, 
and with 14in by 14in bearing piles, 14ft long 
at 5ft centres, under the heel. At the main 
breach the wall is set back about 55ft from 
its former position, and it connects with the 
old wall at each end through curved re- 
entrant lengths, each incorporating steps 
and a slipway. 

One of these lengths is shown in plan in the 
drawing opposite, and a typical cross section 
of the wall and the temporary cofferdam and 
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timbering is shown herewith. A complete 
cofferdam, as shown in the sketch, was neces- 
sary only in the construction of the re-entrant 
lengths. For the remainder of the work the 
rear wall of the cofferdam was formed by the 
sheet piling which had previously been driven 
to close the breaches. The front wall of this 
cofferdam was braced to the existing piling 
wall through 12in by 12in timber struts and 
wire rope ties, to form a temporary structure 
strong enough to resist unsymmetrical earth 
pressures and superimposed loads due to 
plant or wave action. The vertical dis- 
position of the frames of walings was alsc 
arranged to give the maximum constructional 
convenience, each frame being placed just 
clear of the top of a lift of concrete. Shutter- 
ing was carried out on the curved surfaces of 
the re-entrant lengths by bending shutter 
boards placed horizontally round vertical 
9in by 3in soldiers at 2ft centres. On com- 
pletion of the wall, a reinforced concrete 
paving about 20ft wide was laid behind it. 

At the present time the construction of the 
works described above is substantially com- 
plete, with the exception of a length of facing 
work and bullnosed coping. The groynes 
have now all been reconstructed, but to a 
lower level than formerly, and are. shorter, 
since the low-water line is now higher up the 
beach. Generally, the groynes are holding 
the beach at a satisfactory level, but where 
the distance between successive groynes is 
greatly in excess of the distance between the 
wall and low water, intermediate groynes are 
being constructed. 

The toe protection on the eastern side of 
Seaford Head wall (groyne 52) has previously 
been mentioned briefly, and an illustration 
shows this work in progress. The cliff imme- 
diately east of the Head wall is suffering con- 
tinuous erosion, so that it is proposed to 
build a protective wall about 200ft long 
across the corner formed by the wall and the 
cliff at this point. This wall will be a stepped 
structure, rising gradually in five steps 
towards the cliff, with a sheet-piled toe. 
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A the second session held on October 5, 
1949, the first paper discussed was : 


SEGREGATION AND LIQUATION OF ALLOYS 
AND THEIR APPLICATION TO NON- 
FERROUS METALLURGY 


By Professor A. M. PorTEVIN and D. 
DANNENMULLER 


SYNOPSIS 


After a brief survey of the various stages of 
solidification, the first part of the paper is devoted 
to a general survey of the phenomena of segregation 
in alloys, under the headings of major segregation, 
minor segregation and segregation after solidifica- 
tion. Major segregation alone is studied in detail. 
Major segregation takes place by diffusion or by 
relative movement of phases (decantation, inverse 
segregation). The principal factors governing segre- 
gation are reviewed. 

The second part of the paper treats of the indus- 
trial application of segregation (liquation). This 
can be divided into liquation on freezing or melting 
(desilvering of lead, removal of iron from tin, silicon 
treatment of hard tin, removal of copper and anti- 
mony from scrap white metals, production of Alpax, 
removal of bismuth from lead, preparation of porous 
metals), and liquation for the separation of two 
liquid phases (refining of iron-bearing zinc scrap, 
segregation of iron and tin in the iron-tin system). 

In an Appendix there is briefly described the 
procedure for the refining of work-lead due to 
Monsieur Léon Jollivet, of the Société Miniére et 
Métaliurgique de Pefiarroya. 


Mr. W. H. Richardson (chief metallurgist, 
Langley Alloys, Ltd., Slough) said that 
processes for eliminating gas from tin- 


bronzes had almost abolished “tin sweat ” 
and referred to the importance of pressure 
exerted by gas on solidification in causing 
inverse segregation. 

Mr. E. A. G. Liddiard (Director, Fulmer 
Research Institute, Stoke Poges) compared 
conclusions of the authors with those of Mr. 
Adams, of the B.N.F.M.R.A., who favoured 
the explanation that inverse segregation 
was due essentially to tne flow of eutectic- 
rich liquid to compensate for solidification 
contraction. He did not think that gas 
pressure was an essential factor. 

Major J. E. Cartland referred to the 
authors’ description of the function of copper 
in reducing segregation of other constituents 
in tin-base and lead-base white metals, 
and to the statement that in alloys with less 
than 5 per cent tin the copper was in the 
form of “slender Cu,Sb needles.” The 
CuSn constituent was in the form of needles 
but, if antimony were in substantial excess 
over tin, Cu,Sb appeared, not as needles but as 
flakes, which, however, were equally effective 
in preveating segregation. 

Monsieur D. Dannenmuller stated in 
reply to the discussion that gas might have 
the effect of exaggerating inverse segregation, 
but the elimination of gases did not exclude 
all the factors responsible. He regarded the 
contraction referred to by Mr. Liddiard as 
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applicable only to certain cases and that many 
others must be explained differently. In 
the massive form there was little difference 
between needles of CuSn and Cu,Sb. They 
could be distinguished by micrographic 
examination under polarised light, when 
Cu,Sb showed a violet colour. 

Professor J. N. Greenwood (Melbourne 
University) then presented the two following 
papers on behalf of the authors :— 


MECHANISM OF CREEP IN METALS 
By G. R. Wiitms and W. A. Woop 
SyNopsIs 

At normal temperature deformation occurs 
mainly by the familiar mechanism of slip and the 
breakdown of the grains to crystallites of sub- 
microscopic size. As the temperature is raised and 
the rate of deformation diminished, this mechanism 
is increasingly replaced by one in which the grains 
dissociate into comparatively coarse units and per- 
mit flow by the relative movement of these units 
within the parent grains. The units, which are 
termed “ cells,’ can be observed and measured. 
They are considered to be responsible for the con- 
tinuous deformation under stress which charac- 
terises the phenomenon of creep. 


CRYSTALLITE THEORY OF STRENGTH OF 
METALS 
By W. A. Woop and W. A. RacHINGER 
SyYNopsis 

Evidence is put forward for the view that the 
metallic grain contains a fundamental unit of 
structure below which the grain cannot be broken 
down by plastic deformation at room temperature. 
The lower limiting size of the unit, termed 
“* crystallite,’ has a characteristic value for a given 
metal. This size has been determined for a group 
of body-centred cubic metals—iron, molybdenum, 
tantalum and tungsten—and, from the measure- 
ments, the ultimate tensile strength of these metals 
has been calculated on the hypothesis that the 
crystallite sets a limit to the normal mode of 
deformation by slip. The measurement of the 
crystallite size has been carried out by X-ray 
diffraction methods which utilise two recent develop- 
ments to avoid the complications of internal strains 
which also affect the X-ray reflections. The limiting 
crystallite size obtained has the following values :— 
iron 3, molybdenum 4-2, tantalum 2-4 and tungsten 
2-9x 10-*em. 

These papers were followed by an interest- 
ing and lengthy discussion in which seven 
members took part. In this brief summary 
of the proceedings it is not possible to do 
justice to the closely reasoned contributions 
of the speakers. At the conclusion the 
President paid a tribute to the high level of 
the work done in Professor Greenwood’s 
laboratory. 

Time did not permit of oral discussion of 
the final paper on ‘An Experimental 
Investigation by a Dynamical Method of 
the Variation of Young’s Modulus with 
Temperature,” by G. E. Bennett and R. M. 
Davies, which was presented by Professor 
Davies. 

On resuming for the third session on 
October 7th, two papers, on which there was 
no oral discussion, were presented by Mr. 
R. Chadwick, viz., ‘‘ Observations on the 
Recrystallisation Characteristics of Alu- 
minium-Magnesium-Manganese Alloys,” by 
R. Chadwick and W. H. L. Hooper, and 
“The Effect of Rolling and Annealing 
Procedures on the Structure and Grain-Size 
of Aluminium-Copper-Magnesium Alloy 
Strip,” by R. Chadwick, T. Ll. Richards and 
K. G. Sumner. 

A discussion then took place on the follow- 


ing paper :— 

NON-METALLIC INCLUSIONS IN MAG- 
NESIUM-BASE ALLOYS AND THE FLUX- 
REFINING PROCESS 

By E. F. Emiry 
SyNopsis 
Attempts to contaminate magnesium alloys with 
oxide and flux, a study of experimental systems of 
transparent immiscible liquids whose physical 
properties resemble those of metal and flux, and the 
application of Stokes’ law to the settling of flux 
inclusions under gravity have led to certain con- 
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clusions concerning the behaviour of inclusions 
in a body of molten metal and the essential function 
of a refining flux, which are considerably at variance 
with published information. In particular it is 
concluded, contrary to general belief, that inclusions 
of oxide or flux found in castings do not arise from 
oxide or flux suspended in the body of the molten 
metal prior to pouring, whether or not any flux- 
refining process has. been employed, but that inclu- 
sions can arise at the time of casting from numerous 
causes which are considered. Chloride inclusions 
can also arise in sand-castings through sucking of 
an external chloride film into areas of outcropping 
microporosity during solidification. 

The essential function of an inspissated flux is 
not to remove suspended impurities from the metal 
during the refining process, but to provide a cover 
on the metal of suitable physical properties to 
enable a clean stream of metal to be poured. Stir- 
ring the inspissated flux into the metal reduces the 
risk of flux inclusions arising at the time of pouring 
from abnormal conditions or careless procedure. 
The chemical nature of the inspissated flux is of 
secondary importance, provided that the con- 
stituents are inert to magnesium and the mixture 
possesses suitable physical properties. These pro- 
perties are discussed and indications are given of 
the ways in which some desirable properties may be 
obtained and certain defects avoided. 


Dr. F. A. Fox, who opened the discussion, 
said that this important paper would clearly, 
in its own field, come to be regarded as a 
classic. It used to be thought that a crude 
magnesium melt consisted essentially of metal 
plus more or less stable inclusions of chloride, 
oxide and flux. This metal could be cleaned 
only by the application of some technique 
which would carry down these particles very 
much as rain clears dust from the atmosphere. 
We now had a different picture presented. 
Oxide and flux inclusions settled very readily 
by themselves in the right temperature 
ranges. If the sides and bottom of a crucible 
were covered with a layer of suitavle 
inspissated flux, oxide inclusions would 
readily adhere to it, and would be immo- 
bilised. The essential function of an 
inspissated flux was to act as an inclusion 
immobiliser and to permit the pouring of 
clean metal. Oxide and flux inclusions in 
the final product, if they appeared, were due 
to conditions connected with pouring or 
moulding technique. Any temperature above 
750 deg. Cent. was required for rapid settle- 
ment of impurities; the hexachlorethane 
process of grain refinement was efficiently 
carried out at temperatures of this order, 
and the casting temperature for most sand 
castings of these alloys was also about 750 
deg. to 780 deg. Cent. One effect of this 
paper was to bring the theory of the flux 
treatment of these alloys rather nearer to 
that of aluminium alloys. Both types of 
material were now seen to behave similarly 
while standing in the crucible, and raising 
the temperature led to more rapid separation 
of impurities for both materials. For both 
it was important that pouring conditions 
should be carefully controlled ; magnesium 
merely had to be supplied with an artificial 
protection equivalent co the tough film of 
Al,O,; this was the function of the refining 
flux cover. 

Dr. J. L. Haughton associated himself 
with Dr. Fox in expressing high appreciation 
of the paper, which, in showing that earlier 
views were incorrect, would lead to further 
progress. 

Dr. H. K. Hardy (Fulmer Research Insti- 
tute, Stoke Poges) said that the state of the 
art in many metallurgical subjects was now 
such that the scientific reasons behind success- 
ful processes could well be discussed in papers 
presented to the Institute, and he welcomed 
the present paper as one of this type in which 
a complex subject had been handled with 
clarity. He thought that the stavement that 
the first essential function of an inspissated 
flux was not to remove suspended impurities 
from the metal during the refining process 
tended to oversimplify the capabilities of a 
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inspissated flux. It was correct to say that 
it did not chase impurities through the melt, 
but it was quite capable of collecting any 
impurities brought to it by convection or 
stirring of the metal. The fact that an 
inspissated flux was more capable of gather. 
ing these particles than a fluid flux stil] 
awaited a full explanation. He suggested 
that impurities might be collected more 
readily at points where a lumpy layer of 
inspissated flux stuck out into the melt 
than on a smooth layer of fluid flux. Extra 
stickiness due to flouride additions seemed to 
be an unlikely reason. 

Mr. J. B. Wilson (Magnesium Elektron, 
Ltd., Manchester) said he believed it to be 
impossible to produce stable oxide and 
nitride inclusions in the melt, but was not so 
convinced of the impossibility of relatively 
stable flux inclusions. Flux inclusions, 
according to the author, could only derive 
from flux which had flowed into the pouring 
stream up the side of the pot. It would, 
however, seem possible that heat supplied 
to the bottom of the crucible might provide 
sufficiently violent convection currents to 
maintain particles of flux in suspension. 
Fluxes contained deliquescent materials and 
in practice were almost bound to contain 
moisture which would react to form hydrogen 
bubbles having a buoyant effect on inclusions. 
With reference to ‘‘ spider-microporosity ”’ it 
seemed to him difficult to imagine that an 
extremely thin film which only involved the 
pouring stream would be sufficient not only 
to cover the particular hot spot on the 
surface of the casting, but also to spread out 
and line these extremely tenuous cavities 
which must have very large specific surfaces. 
He suggested that the author’s methods for 
flux detection might perhaps be too sensitive ; 
in particular, the “ hypo ” humidity chamber 
tended to exaggerate the effect of flux inclu- 
sions, and specially small flux inclusions, 
entirely beyond their true practical im- 
portance. 

Mr. E. F. Maillard (Essex Aero, Ltd., 
Gravesend) asked why the flux which is 
poured into the casting does not rapidly 
sink or rise to the surface. He also referred 
to residual flux, i.e., widely distributed 
particles about 0-3mm in diameter. Nearly 
every magnesium casting contained such 
particles and for many purposes they were 
unimportant. It seemed that small or active 
particles of a precipitate, caused by super- 
saturation, form in the melt, attract flux 
to them and retain it obstinately. He did 
not feel convinced that the application of 
Stokes’ law to this residual flux was 
justifiable. 

Dr. E. Scheuer (International Alloys, 
Ltd.) said that he was impressed by the 
considerable degree of uniformity between 
the action of flux in magnesium and in 
aluminium, the main point being that the 
surface energy was probably the outstanding 
feature of all fluxes in the light metal field. 
In aluminium there were two kinds of oxide 
inclusions, the light fluffy kind (dross), 
which almost floated on the liquid metal, 
and the dense, massive oxide which tended to 
sink to the bottom of the melt. He asked 
whether similar heavy oxide inclusions were 
formed in magnesium. 

Mr. E. F. Emley, in replying, quoted an 
analogy which Dr. Fox had made use of on 
another occasion, when he likened inclusions 
floating about in a body of molten metal to 
flies buzzing about in a room. According to 
the older ideas, you went after these flies 
with a spray, but the new ideas would be 
represented by saying that it was sufficient to 
line the walls with fly-papers and in due 
course the flies would collect themselves on 
the papers. The effect of temperature on 
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the settling of the oxide, mentioned by Dr. 
Fox, was important; but in all normal 
foundry operations, they were not dependent 
on settling out for getting rid of the oxide, 
because it sticks very rapidly to the walls 
of the crucible. Dr. Hardy had said that 
he did not think that magnesium fluoride 
would play a large part in mopping up sus- 
peaded oxide skins. Magnesium fluoride, 
however, dissolved to a sufficient extent to 
increase very appreciably the contact angle 
between the metal and the flux, and to pro- 
duce an oily appearance and a certain sticki- 
ness Of the flux. With reference to Mr. 
Wilson’s suggestion that inclusions of 
chloride might be buoyed up by a gas bubble 
if the flux were somewhat hydrated, he had 
stirred wet flux into an 8 per cent aluminium- 
magnesium alloy (having a long, pasty range 
between liquidus and solidus) and then 
remelted the metal at 750 deg. Cent., covered 
it with a layer of inspissated flux and cast 
it into a slab. There were no chloride inclu- 
sions in the slab. He thought that it might 
be possible to suspend chloride inclusions 
in magnesium by the method Mr. Wilson 
had suggestad, but that on cooling or heacing 
density differences would be such that the 
flux would settle out. In “ spider micro- 
porosity’ the chloride film was not com- 
pletely intergranular, but he had obtained 
chloride penetration in areas of outcropping 
microporosity up to a distance of about lin 
from the surface. Mr. Maillard had asked 
why flux inclusions passing over at the time of 
pouring did not either rise to the surface or 
sink to the bottom. The inclusions passing 
over had air associated with them and would 
tend to go to one of the sides. When incul- 
sions were completely wetted by metal, as 
in the alloys containing zirconium, they all 
collected towards the bottom and the middle 
of a body of molten metal. 
The last paper to be discussed was : 


PURE PLATINUM, OF HIGH RECRYSTAL- 
LISATION TEMPERATURE, PRODUCED 
BY POWDER METALLURGY 

By A. B. Mippueton, L. B. Prem and E. C. Ruopres 

SyNopsis 
Hitherto no essential difference has been noted 

between the physical properties of sintered pure 
platinum and of melted and cast pure platinum. 
It is now shown that by the sintering and hot work- 
ing of a fine powder compact of pure platinum, at a 
temperature considerably below its melting point, 
followed by severe cold drawing to wire, the fibrous 
structure of the resulting wire is made to persist 
when heated at temperatures well above the 
recrystallisation temperature of wire produced 
from melted, cast and similarly worked pure 
platinum. The increased stability of the fibrous 
structure of the sintered platinum wire is attributed 
to a small amount of suitably dispersed porosity, 
which has the effect of hindering recrystallisation. 
The sintered platinum wire is, moreover, shown to 
possess greater resistance to elongation under 
tensile stress at high temperature, and greater 
resistance to intergranular corrosion, than wire 
from melted and cast platinum which has recrystal- 
lised at the temperature of testing. At relatively 
high temperatures the fibrous structure of sintered 
platinum wire is found to change to columnar. 


Dr. J. C. Chaston showed slides indicating 
that when the compacts were made in tubes 
evacuated to 0-001mm of mercury and sin- 
tered at 900 deg. Cent. much less direc- 
tionality was obtained. The presence of 
entrapped air or adsorbed gas appeared to be 
involved. 

Dr. A. von Zeerleder said that similar 
results had been obtained with aluminium 
powder; higher recrystallisation tempera- 
ture than with cast aluminium and higher 
tensile strength at ordinary and at elevated 
temperatures. The effect was attributed to 
the reduction in size of the crystal elements 
with perfect lattice structure owing to oxide 
on the surface of the powder particles. 

Dr. A. G. Dowson indicated the connection 
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of this work with the demand for improved 
aircraft engine sparking plug electrodes. 
His company (Baker Platinum, Ltd.), in 
collaboration with Dr. Smithells, did a great 
deal of work at the time, and had produced 
large quantities of these wires with an oxide 
addition. Thorium oxide, as successfully 
used in tungsten, had given excellent results. 
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APPROXIMATION TO AN ELLIPSE 


Platinum to which purposeful additions of 
oxide had been made resisted softening more 
markedly than platinum as produced by the 
authors, and the procedure for manufacture 
was far less critical. 

In -view. of the lateness of the hour, the 
authors were asked to reply in writing. The 
proceedings concluded with expressions of 
appreciation of the services of Dr. Dupuy and 
of Mademoiselle Sigwalt in organising the 
Paris meeting, and votes of thanks to the 
Société Francaise de Métallurgie, the Muni- 
cipal Council of Paris and the French non- 
ferrous metal industries for their hospitality. 


oH 


StoRING AND TRANSPORTING ALUMINIUM.—The 
Aluminium Development Association has recentiy 
issued a revised edition of its ‘information bulletin 
on ‘‘ Handling, Storing and Transporting Alu- 
minium and its Alloys.” The bulletin is designed 
to set a high standard in works practice so as to 
guide the users of aluminium and its alloys in 

roducing and preserving high-quality products, 

evertheless many of the recommendations given 
apply equally to other metals and it is noted that 
the aluminium base materials are free from certain 
forms of deterioration from which metals often 
suffer. After a description of the characteristics 
of the materials in relation to general conditions 
of handling, storing or transport, there is a section 
on methods of protection such as by greases and 
oils, strip lacquers and painting. Brief concluding 
paragraphs deal with the important question of 
identifying stock and with segregation of scrap in 
order to take full advantage of the high recovery 
value of aluminium base materials of specified 
composition. The bulletin may be obtained, price 
one shilling, from the Association, at 33, Grosvenor 
Street, London, W.1. 
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Drawing an Approximation to 
an Ellipse 


By A. P. MARSTON, A.M.I. Mech. E. 


Most mechanical engineers, if not familiar 
with methods of drawing approximations to 
an ellipse, will at least know in which of 

their various pocket 
books to look for the 
description of a 
method. The writer is 
thinking of those 
methods which make 
use of circular arcs 
and therefore present 
the advantage of being 
easily reproduced by 
the tracer. One of 
these methods claims 
to give “agreeable 
curves’ and another 
says “the beauty of 
the curve will depend 
on” something which 
is an arbitrary choice 
of the draughtsman. 
The writer is not 
aware of the publica- 
r tion of any method 
which gives a close 
approximation to the 
true ellipse, which is, 
in fact, correct at 
eight defined points in 
the circumference and 
which is readily cap- 
able of use almost 
throughout the whole 
range of minor to 
major diameter ratios. 
He developed a method 
for his own use and 
now Offers it to a wider 
public. 
On the accompany- 
ing graph are plotted 

@ two curves, giving 
: values of R and r 

corresponding to vari- 

ous values of K, which 
is the ratio of minor to major diameters. 
These values of R andr when multiplied by the 
actual length of the half major diameter give 
figures for two radii to be used as shown in the 
diagram above the curves, and the figure so 
produced gives eight points on the curve 
correctly, as is also indicated on the diagram. 

The corresponding values of @° are shown 
on the graph below the values of K along 
the horizontal axis, and the table below gives 
values of R, r, tan 6 and @ corresponding 
to ten values of K, which are useful for 
quick approximations without reference to 
the graph. 
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Data for Drawing Quick Approximations 








K R r Tan 6 a 

0-1 | 8-55 0-046 0-11 6-4 
0-2 | 4:30 0-103 0-22 12-4 
0-3 2-89 0-170 0-32 17-75 
0-4 2-19 0-249 0-42 22-7 

0-5 1-78 0-340 0-515 | 27-25 
0-6 1-51 0-443 0-61 31-4 

0-7 1-32 0-560 0-71 35:4 

0-8 1-19 1-691 1-80 38-7 

0-9 1-08 0-838 0-90 42 

1 1 1 1 45 

















Tan 0=(1—r)/(R—K.) 


The writer finds the angle @ useful in that 
for small ellipses it is often sufficient to deter- 
mine R and, using an adjustable set-square 
and the angle 0, allow the centre for r to find 
itself ; and, incidentally, for locating the ends 
of the ares of different radii. 
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The Works of F. B. Engineers, Ltd. 


td week, by invitation of the Loewy 
Engineering Company, Ltd., 376, Strand, 
London, W.C.2, a large party of engineers, 
metallurgists and others, paid a visit to the 
works of F. B. Engineers, Ltd., in Sheffield, 
to see work in progress on many Loewy pro- 
ducts. The Loewy Engineering Company, 
Ltd., designs steel works and rolling mill plant 
of many kinds up the to largest sizes, including 
hydraulic presses, complete rolling mills, and 
auxiliary equipment. The construction of much 
of this plant, and of all the heavier units, is 
contracted out. But lighter plant and materials 
are now being made at the firm’s Yeovil works. 
We hope in a later issue to give some account 
of a particular Loewy product that we believe 
will prove of interest. The purpose of the 
present article is to describe the works of F. B. 
Engineers, Ltd., which are now actively em- 
ployed upon the manufacture of much Loewy 
plant aad which also have much work in hand 
to the orders of other firms. The rolling mill 
and other steel works plant to be seen in the 
accompanying illustrations of the works is 
being manufactured to Loewy designs. Much 
of it is on order for export to foreign countries. 

The works concerned have been laid out and 
equipped since 1947. Their general conception 
is that of a self-contained unit specialising in 
the manufacture of exceptionally large metal 
working and similar equipment. The shops 
are situated in a district where it is possible 
to obtain economically and expeditiously 
large steel forgings, particularly from the firm’s 
associated company (Thos. Firth and Jobn 
Brown, Ltd.), heavy iron and steel castings 
and the necessary specialist engineering ser- 
vices, ©.g., the cutting of large gears. The works 
are well served with eighteen electric over- 
head cranes and many auxiliary jib cranes, 
&e., including Arrol, Adamson, Craven and 
Morris units of 100, 75, 70, 50 ton and smaller 
sizes with, moreover, a universal coupling beam 
enabling exceptional lifts up to 160 tons to be 
handled. 

The shops consist of a fabricating and weld- 
ing department, machining and erection units 
and the necessary ancillary services. The 
whole equipment has been designed to be 
reasonably self-contained, while able to draw, 
as necessary, on the specialised resources of 
the Firth-Brown group of associated com- 
panies, which include, for example, lathes up 
to 100ft between centres, swinging 15ft 8in 
in diameter, and a vertical boring mill taking 
work up to 40ft in diameter. 

The manufacture of specialised weldments 
for machine parts, gearboxes, bed-plates, com- 
ponents for chemical plant, pressure vessels, 
gears, &c., is undertaken. 

Fabricating facilities for weldment production 
are in bays equipped with cranes up to 50 tons 
capacity. In an adjacent bay there is provision 
for final welding of heavy structures up to 
160 tons weight. Conventional hand electric 
and Unionmelt submerged are welding facili- 
ties are installed, the latter with the necessary 
gantries and rotating gears for internal and 
external longitudinal and circumferential welds, 
and the former with the usual fixed floor plates 
and mechanical manipulators. Equipment 
includes heavy shears able to cut 1}in thick 
plate cold, a Sedgwick folder of capacity 10ft 
by jin, flanging and joggling presses, a large 
cold saw, profile burners and 10ft bending rolls. 
Another set of rolls 15ft 6in long by lin thick 
is on order from Bennie. The shops are piped 
with oxygen from a central evaporator unit. 
An old 8000-ton press has been modernised 
and is used for exceptional bending work. 
[ts work includes the manipulation of slabs 
up to 13ft 6in wide, 15in thickness, and 
60 tons weight, for incorporation in weld- 
ments. The company is also in a position to 
utilise certain equipment of John Brown and 
Co., Ltd., Clydebank, in particular rolls takiag 
up to 40ft in length, and a vertical plate bend- 
ing press, capacity 3in thick cold, 5in thick 


hot, on plates up to 20ft wide. For the heat 
treatment of large units, the works is so situ- 
ated that use can economically be made of 
furnaces in adjacent steel works. But we 
noticed under construction in the works a 
gas-fired stress relieving furnace of capacity, 
adjustable in size, to take work up to 52ft 
long and 20ft wide and 17ft high. Next door 
to this furnace there is a large Jackman shot 
blast chamber, 35ft long, 20ft wide and 17ft 
high. 

For the examination of forgings, welds, &c., 
there is a 300,000-V Phillips X-ray unit and a 
radium bomb for gamma ray examination of 
greater thicknesses, &c., is available. 

In going through the works we noticed 
machine tools of very large size, manufactured 
by Asquith, Cravens, Giddings and Lewis, 
Kendal and Gent, Kitchen and Wade, Noble 
and Lund, Richards, Swift, &c. They include 
planers up to 16ft 6in wide, 15ft high, 39ft 
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essentials of citizenship and pride in work 
well done. 

We learned that the company is prepared to 
undertake design work on a variety of engineer- 
ing products, such as weldments, heat exchan- 
gers, &c., but it has especially set out to 
provide exceptional manufacturing facilities for 
specialist designers. 

The accompanying engravings give a good 
impression of the work undertaken. We saw 
under manufacture rolling mills for steel and 
non-ferrous metals, hydraulic and mechanical 
manipulating and forging presses, ball mills, 
&c., for the cement and similar industries, 
weldments and welded pressure vessels. 

Amongst weldments recently completed by 
the firm have been several 30,000-kW alternator 
stator frames ; a beam incorporating 7in thick 
plate members and weighing 58 tons, and a 
built-up fly-wheel, 11ft 6in diameter, 22in 
wide, weighing 43 tons. 

The party was also given the opportunity 
to visit the works of Firth-Brown Tools, Ltd., 
where the manufacture of twist drills, ground 
thread taps and milling cutters, &c., was seen. 
This works, equipped with machine tools of 
more ordinary size, offered a contrast to those 





ERECTION AND WeLDMENT SHOP 


stroke; plano millers up to 13ft square by 
26ft stroke ; vertical boring mills up to 17ft 3in 
diameter ; a 10}in spindle horizontal borer ; and 
a number of 8in, 7in, 6in and smaller floor and 
table type borers. We learned that a lathe, 
swinging diameter 6ft by 40ft between centres, 
is on order though not yet delivered, as a re- 
placement of an older machine installed tem- 
porarily. 

For erection purposes various portions of 
the floor have been provided with T-slotted 
beams and plates. Additionally a number of 
pits have been provided. In one bay there is 
a pit with a floor of adjustable depth for medium 
presses; in another one of ‘‘ stepped” con- 
struction to accommodate large rolling mills ; 
a third contains one of exceptional size for 
large presses. This last pit gives 60ft clear 
headroom under the 75-ton cranes. It is pro- 
vided with horizontal and vertical T-slotted 
beams to facilitate lining up, and with full 
services of electricity, hydraulics, and compressed 
air. There is an elevator from pit floor to 
crane level and points on which to erect tubular 
scaffolding. 


TRAINING 


The company realise that the operating 
personnel is as important as the physical 
facilities in the factory. A training scheme 
has been developed to give young men real 
opportunity. Every endeavour is made while 
training primarily for competence in various 
skilled trades, to foster in the operator the 


of F. B. Engineers, Ltd. It is, of course, laid 
out for quantity production and many jigs 
and fixtures are used. In this works the manu- 
facture of carbide-tipped tools and shear blades 
was also seen. 

The visit concluded with an exhibition of 
films in the cinema of Brown Firth Research 
Laboratories. 


Marc Isambard Brunel 


To commemorate the passing, a hundred 
years ago, of this famous civil engineer— 
inventor of block-making machinery, construc- 
tor of the Thames Tunnel, Chevalier de la 
Légion d’Honneur, Correspondant de l’Académie 
des Sciences—a gathering took place at his 
birthplace near the village of Hacqueville 
(département Eure), Normandy, on Sunday, 
September 25th last, organised by the municipal 
council and attended by British and French 
descendants, officials of the département and 
of the arrondissement and the public. 

The chief item in the programme was the 
unveiling of a commemorative plaque on 
Brunel’s birthplace—the farmhouse, Garin— 
by , Mrs. Noble, great grand-daughter, who 
later pronounced an eulogy on him in excellent 
French. This was preceded by a reception 
and a memorial service and followed by a 
concert and a ball. 

Brunel’s death took place actually on 
December 12, 1849, in London, and he was 
buried in Kensal Green Cemetery. 
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A Reinforced Concrete Turbine House 


HE turbine house now being constructed 
at the British Electricity Authority’s Skel- 
ton Grange power station, Leeds, is a reinforced 
concrete structure of considerable interest. 


Only half the total length is at present being 
this section is approximately 


constructed ; 


loading, the structure was designed for the 
vertical and horizontal loadings from the crane, 
for the weight of high brick parapets and for 
loads from the adjacent structures. Vertical 
columns are carried up above the gutter beams 
to stiffen the brick parapets and resist wind 





INTERIOR OF TURBINE HOUSE, 


400ft long and is divided into fourteen bays, 
each 31ft long and 79ft wide. The half-build- 
ing will house three 60,000-kW_ turbo-alter- 
nators, but the completed station as now de- 
signed will have 360,000kW capacity. 

The main structure in the turbine house, 
as shown in the accompanying illustrations, 
consists of a series of reinforced concrete portal 
frames supporting a shell concrete roof. In 
addition the frames support on one side a 
three-storey reinforced concrete block contain- 
ing the electrical controls, and on the other 
the main tank rooms, which are installed at 
roof level and which are also constructed in 
reinforced concrete. A large part of the tur- 
bine operating floor, which is 30ft above ground 
level, is also supported by the frames, being 
cantilevered from the main structure; it is 
isolated from the turbine blocks by a gap, 
which prevents the transmission of vibration. 

An electric overhead travelling crane, de- 
signed for a load of 150 tons, runs the full 
length of the turbine house, 30ft above turbine 
floor level. It spans 70ft 6in, each end running 
on an articulated carriage with three wheels 
at 12ft centres. The crane rails are flat-bottom 
rails on a 12in by lin plate secured by bolts 
to the concrete crane beams. The maximum 
loading on one rail is 200 tons. 

In the design of the portal frames, the columns 
of which are 5ft by 2ft 6in in section below 
the crane beams and 2ft 6in by lft 4in above 
this level, the poiat of contraflexure under 
the various loadings comes approximately at 
crane level. The moments at the springings 
being small, the cross ribs are deeper at the 
centre than at. the springings, which is an 
unusual arrangement in a frame of this type. 
It has, however, the advantage that the end 
clearance for the travelling crane is improved. 
To obtain a satisfactory appearance in such a 
long building the radius of curvature at the 
bottom of the main ribs was made the same 
as the radius of the shell roof, so that the 
various intersections appear parallel when 
viewed from below. 

In addition to being designed for the roof 


SKELTON GRANGE 


forces on the brickwork. In addition, fairly 
heavy horizontal forces due to wind on the 
adjoining steel-framed boiler-house had to be 
carried on the concrete frame. 


CONSTRUCTIONAL METHODS 


Owing to the great height above ground 
level (88ft to the crown of the roof slab), 
it was decided to construct the roof from a 


travelling carriage running on the crane rails. 


This method left the floor space clear of scaf- 
folding except that required for constructing 
the columns. It permitted other work in the 
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turbine house to proceed unhampered, and at 
all times there was a clear space for pract ically 
the whole length and width of the turbine house, 
The travelling carriage consisted of two main 
trusses spanning the width of the building 
(70ft 6in between crane rails) and spaced 32ft 
apart. They were braced together by steel 
joists, which carried working platforms and a 
light steel frame supporting the roof form. 
work. The main trusses were designed to pass 
below the cross ribs of the structure and when 
travelling forward it was only necessary to 
lower the roof formwork and its supporting 
frame on to the working platforms, when the 
whole carriage could be pushed forward to 
construct the next bay. This operation could 
be carried out in eight hours. 

A period of ten days was allowed for harden. 
ing of the concrete before striking the form. 
work, but in order to reduce the stresses on 
striking, a tie was inserted between the main 
columns just below the springings. This tie 
consisted of a flat plate 8in wide by }in thick, 
connected by turn-buckles to a stirrup passing 
round the column, and supported by cradles 
running on the cross members of the travelling 
carriage. The tie remained in position until the 
subsequent bay was completed, giving an addi- 
tional 2} weeks of hardening before the full 
dead load stresses were applied to the structure, 

The columns are 31ft apart and the trusses 
of the travelling carriage 32ft, so the carriage 
could move on without interfering with the 
tie. On completion of a bay the tie was 
attached to the two front columns, just behind 
the front truss of the carriage, and when the 
carriage moved on to the next bay the tie, 
remaining in position, was in front of the rear 
truss. 

Expansion joints are provided in the roof, 
placed in the centre of every third bay. This 
arrangement was considered simpler than to 
form double ribs and columns between bays, 
However, it presented a complication in con- 
struction, as the two cantilever portions of 
roofing had temporarily to act as a complete 
beam in order to span the 3lft bay. The diffi. 
culty was overcome by forming a number of 
temporary connections across the gap capable 
of carrying the longitudinal forces of the shell 
roof. Each connection consisted of steel bars 
passing through a precast block. When 
sufficient bays had been constructed for the 
half-bays to act as cantilevers, the concrete 
blocks and reinforcement were cut. This 
operation was successfully carried out, but 
owing to the large forces acting across the 
connections it was found necessary, in order 
to avoid spalling of the permanent concrete, 
to eut out all the temporary concrete of the 
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connections before severing any of the steel. 

An opening measuring 32tt by 1L5ft was left 
in each bay of the roof, subdivided by ribs to 
support eight panels of Lenscrete roof lights. 
These panels were precast and rested on kerbs, 
the top of which were slotted at intervals to 
provile sufficient ventilatioa to prevent con- 
densation on the underside of the glass. The 
roof has been covered externally with two layers 





SPRINGING OF 


MAIN Riss 


of mastic asphalt and will be sprayed internally 
with fin of asbestos to provide thermal insula- 
tioa. 

The construction of this turbine house has 
been in progress during the past twelve months, 
and the rate of progress has, we understand, 
been within the schedule of one bay per month. 
The boiler-house adjoining is steel-framed and 
the two methods of construction have proceeded 
side by side. The concrete construction of the 
turbine house has permitted greater freedom 
for other work to proceed on the floor beneath 
than was the case with the steel-framed boiler- 
house building, with the additional advantage 
of roof cover as the work proceeded. 

The architectural design of the building 
elevations for the power station is in the hands 
of Mr. R. A. H. Livett, O.B.E., A.R.1.B.A., 
Leeds city architect. The whole project is 
being engineered by the British Electricity 
Authority, with Messrs. Merz and McLellan 
as consultants, who are assisted by Sir Alex- 
ander Gibb and Partners on the civil engineer- 
ing side of the work. The erection of the tur- 
bine house is being carried out by Holst and 
Co., Ltd., to their own designs, which were 
made in collaboration with Chisare and Shell 
“D” Ltd., for whom Mr. H. G. Cousins, 
B.Se., M.I.C.E., acted as consulting engineer. 


en 


A New Ptywoop.—Under the name of 
“Permaply,’’ Venesta, Ltd., of Vintry House, 
Queen Street Place, London, E.C.4, has developed 
and produced a plywood material which is claimed 
to be impervious to climatic conditions. 
“ Permaply ”’ is described as a high-grade plywood 
which, during the course of manufacture, is so 
treated that the plies are effectively protected from 
moisture, dryness and heat. This treatment means 
that the wood plies which, in the past, have limited 
the durability of resin-bonded plywood, now have a 
life equal to that of the resin bonding. In a series 
of test pieces of the material, after being buried 
beneath the earth in the Tropics for more than three 
years, were recovered dirty, but otherwise in the 
same condition as when they were deposited. Pieces 
fixed between high and low water for a year and 
covered by the sea twice a day to dry out between 
immersions under the hot summer sun, are stated 
to have been undamaged. These tests have shown 
that the new plywood can be used for facing and 
roofing buildings, on the outside of vehicles, sign- 
boards, &c., and in any climate, even without the 
application of a coat of paint. 
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British Oil Engine Research 


N Thursday, October 20th, we were invited 

by the British Internal Combustion Engine 
Research Association to join a party of repre- 
sentatives of engine makers for the inspection 
of the research work and equipment at the 
laboratories of the Association at 111-112, 
Buckingham Avenue, Slough, Buckingham- 
shire. The party was received and welcomed 
by Viscount Falmouth, M.I.Mech.E., and the 
Director of Research, Engineer Rear-Admiral 
D. J. Hoare, C.B. 

It will be recalled that in 1944 the Associa- 
tion, shortly after its formation, took over 
the works of Armstrong-Whitworth Securities, 
Ltd., at Slough, where development work had 
been carried on with the Kadenacy patents. 
Those premises included test beds for research 
on oil engines and also a machine shop, which 
were available from the early stages for the 
Association’s work. 

The laboratories have since been developed 
and extended to cover a programme embracing 
work on internal combustion engines of all 
powers and types for all purposes, except for 
use in road vehicles and aircraft. The 
B.1.C.E.R.A. has followed up the impetus 
imparted by the war to improve engine design 
and performance, and has carried out work on 
problems common to all engine makers. In 
over forty published reports it has circulated 


Committee, which consists of a representative 
of each member company elected to it by the 
Council, with representatives of Government 
establishments and Lloyd’s Register of Ship- 
ping. Additional panels, whose members are 
selected for their special theoretical and 
practical knowledge and experience, are ap- 
pointed by the Research Committee to ‘advise 
it on subjects such as torsional vibration, 
pressure charging, gas turbines, fuels and 
lubricants and noise reduction. By this means 
a wealth of experience, and representation of 
many interests are brought to bear upon each 
problem studied. In some cases the research 
work is divided between the research depart- 
ments of member companies and the head- 
quarters laboratory. One advantage of such 
co-operation, it is pointed out, is that the results 
of a large number of comparable tests under 
a controlled variety of conditions are avail- 
able as a basis for final conclusions and recom- 
mendations. This co-operation between mem- 
ber companies and the headquarters labo- 
ratory has proved beneficial to all concerned. 

The co-operation between research associa- 
tions and Government establishments, which is 
maintained by the Department of Scientific 
and Industrial Research, avoids unnecessary 
duplication of work and effort and keeps each 
organisation informed of work in associated 





the results of its investigations to more than 
twenty-five member companies. Thes> investi- 
gations have concerned the factors which 
influence improved engine performance, 
such as more power for less fuel, weight, 
engine and blower noise, engine life and the 
maintaining of engines and their component 
parts. In addition, the resources of the 
laboratory are always available for the assis- 
tance of members in solving particularly diffi- 
cult problems. For this purpose special 
apparatus has been designed and built, instru- 
ments acquired, and techniques developed 
for their use. Increased use, we are in- 
formed, is being made of these facilities. 
The information section of the labor- 
atory also fulfils a service to the members 
by collating information, editing reports and 
acting as a clearing house for a steadily increas- 
ing fund of information on many different 
subjects of ioterest to the oil engine industry. 
In this connection nine translations of foreign 
articles have. been issued to the members. 


ORGANISATION 
The Association is governed by a council, 
which is composed of a representative of each 
member company. The general control of the 
researgh work is delegated to the Research 


DRIVEN BLOWER AND TEST EQUIPMENT 


fields. The establishments and associations 
with which the B.I.C.E.R.A. collaborates 
include the National Physical Laboratory, 


the Admiralty Research Laboratory, the 
Admiralty Engineering Laboratory, the Fight- 
ing Vehicles Development Establishment, the 
National Gas Turbine Establishment, and the 
research associations of the motor, shipbuilding 
and electrical industries. The Association is 
financed by contributions of member com- 
panies, who must be engine makers, and it also 
receives a Government grant, administered by 
the D.S.I.R. The reports of the research 
works done are confidential to the staffs of 
member companies and Government depart- 
ments and the availability of the general facili- 
ties of the laboratory is similarly restricted. 


TEesTING LABORATORIES AND EQUIPMENT 


There are two main testing laboratories, 
the first of which adjoins the machine shop and 
the general offices, which house the technical 
offices, the drawing office and the information 
section. The second laboratory, which is new, 
and is now being completely equipped, is illus- 
trated in the upper left-hand view reproduced 
on page 490. It shows the engines, which are 
arranged for tests with supercharging by blowers 
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or turbo-charging with exhaust turbines, and 
two other views on that page show a closer view 
of two of these units with their test equipment. 
Views in other parts of the laboratory are 
shown in the accompanying _ illustrations. 
There is an excellent machine shop, where 
apparatus and testing equipment can be con- 
yeniently manufactured and we saw, going 
through the shops, several bearing testing 
machines of the latest design. 


CoMBUSTION AND Low-GRADE FUEL TRIALS 


A number of engines has been set apart 
for trials on the combustion and use of low- 
grade fuels. These consist of fuels heavier 
than the pool gas oil, with a higher sulphur 
content, and a greater viscosity. One of these 
engines is a single-cylinder, four-stroke Crossley 
unit, with a bore of 5ia and a stroke of 6-25in, 
designed to develop 17 h.p. at 1200 r.p.m. 
Similar tests to investigate rough running and 
knock are also being carried out on an Arm- 
strong-Whitworth twin-cylinder, two-stroke 
engine, with a bore of 100mm, a stroke of 150mm 
and an output of 48 b.h.p. at a maximum speed 
of 1500 r.p.m. Two other engines involved in 
these trials are a Perkins six-cylinder four- 
stroke standard vehicle engine, with a bore of 
3-5in and a stroke of 5in, designed to develop 
70 b.h.p. at 2200 r.p.m. and a Tangye vertical, 
single-cylinder engine with a bore of 4-5in 
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tory included an interesting example of Kade- 
nacy practice, namely, an Armstrong-Whit- 
worth opposed-piston engine, working on the 
two-stroke-cycle with self-induction, having a 
bore of 65mm and a combined stroke of 210mm, 
and a normal output of 16-5 b.h.p. at 1350 
r.p.m. Very high outputs have been recorded 
with this unit, along with low fuel consumptions. 
The engine has divided exhausts with long mani- 
folds. 

In carrying out these engine tests use is 
made of the B.I.C.E.R.A. flowmeter described 
and illustrated in our issue of December 17, 
1948. It makes use of a compact weighing 
device, in which as the fuel flows out of the 
vessel, the vessel moves upward at such a 
rate that the level of the fuel and thus the 
pressure exerted, remain constant. 

For the study of engine components several 
special rigs are arranged. The change of shape 
produced by torsion is thus studied by observ- 
ing the displacement of the webs and journals 
which oceur when a rubber crankshaft is 
twisted. A large torsional test rig, with optical 
recording mechanism, is employed to investi- 
gate crankshaft stiffness. 

Allied with crankshaft problems is that of 
the use of viscous fluid and spring dampers to 
lessen vibration, and extended experiments 
have been made with the Sandner damper and 
with dampers filled with silicone fluid. Another 





1.G. VARIABLE COMPRESSION ENGINE 


and a stroke of 5-75in, developing 15 b.h.p. 
at 1500 r.p.m. From the combined investi- 
gation to be carried out on these four units, 
a wide range of information on starting and 
running with heavier fuels should become 
available. 

BEARINGS 


CRANKSHAFTS, LINERS AND 


Among other engines in this section of the 
laboratory we were shown a Kléckner-Hum- 
boldt-Deutz six-cylinder, four-stroke engine, 
having a bore of 130mm and a stroke of 170mm, 
with an output of 105 b.h.p. at 1300 r.p.m. 
It is at present equipped for the carrying out 
of investigation of factors affecting the damping 
of torsional vibrations. A Petter single-cylin- 
der, two-stroke ‘“‘ Harmonic ’’ self-induction 
engine with a bore of 4-5in and a stroke of 
6-5in, designed to develop 20 b.h.p. at 1000 
r.p.m., is employed to investigate crank-web 
stresses. For studying the wear on chromium- 
plated liners, experiments are being carried 
out with an Armstrong-Whitworth four-cylin- 
der, two-stroke engine, having a bore of 
2-875in and a stroke of 4-125in and developing 
50 b.h.p. at a speed of 2000 r.p.m. In these 
experiments we noted that liners plated by 
the Van der Horst process and the Honeycomb 
process are being used for investigation. A 
demonstration unit in this part of the labora- 


test rig is designed for the trying out of flexible 
couplings, both statically and dynamically. 

In that section of the laboratory devoted to 
the study of crank-throws and bearings, we 
saw two machines designed to test crank- 
throws by the resonant bending fatigue method. 
These machines were made of special improved 
cast irons. A Schenk rotating beam fatigue 
testing machine is also used for small speci- 
mens of crankshaft materials. 

On page 490 we show a bearing testing 
machine, which has been constructed to sub- 
ject bearings, 3in in diameter, to loads com- 
parable to those obtaining in two-stroke diesel 
engine practice. The illustration shows the 
driving motor for the machine and the elec- 
trical controls. The load is provided by oil 
pressure and is regulated by adjusting the 
relief valve at the top of the cylinder. By means 
of strain gauges and an oscillograph unit, the 
variations in pressure can be closely studied. 
A new type of bearing testing machine has also 
been designed by the laboratory staff, in which 
the bearing is uppermost and the load-applying 
device below the bearing, thereby giving better 
access to the bearing. Several such machines 
are now approaching completion. 

For static bending tests of larger cast 
iron crank-throws, a simple machine, 
illustrated herewith, has been produced. By 
means of strain gauges and electrical recording 
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apparatus the stress distribution in a Qin 
crank-throw can be closely plotted. 


FuELS AND INJECTION GEAR 


A Hartridge fuel pump test bench, on which a 
variety of calibrations of pumps and injectors 
can be made, has recently been installed in 
the laboratory. An addition to this bench, 
which has been made by the laboratory staff, 
consists of a horizontal rotating table, to which 
is attached a set of twenty-seven to thirty 
adjacent transparent narrow cells, into which 
the nozzle being tested discharges the fuel. 
After injection has taken place the heights of 
the fuel level in these cells forms a distribution 





BENDING MACHINE FOR CRANK - THROWS 


curve, and so shows clearly the spraying 
characteristic of the injector nozzle. 

An unusual engine in this section of the 
laboratory is the I.G. Farben Industrie variable 
compression engine, made by the Mannheim 
Motoren Werke. It has a bore of 95mm and 
a stroke of 150mm, and develops 4-5 b.h.p. 
at 900 r.p.m. By rotating a wheel the clearance 
space and the compression is altered until a 
misfire occurs, and the cetane rating of diesel 
engine fuels can, from these experiments, be 
established. The electrical control and record- 
ing apparatus is shown in our engraving. A 
further German engine from the Stuttgart 
vehicle test laboratory, with an electric brake, 
designed to develop 9-35 b.h.p. at 1400 r.p.m., 
when running on the four-stroke cycle, is also 
available for variable compression experi- 
ments and is being employed for the examina- 
tion of engine cycles. An alternative method 
for quickly determining cetane ratings of oil 
engine fuels is by the throttling method. 
This is employed in the Caterpillar cetane valve, 
an example of which was shown to us at the 
laboratory. 


FOREIGN ENGINES UNDER EXAMINATION 


In addition to the foreign engines already 
mentioned, others are at the laboratory for 
examination and experiment. One of these 
units is a Kléckner-Humboldt-Deutz four-cylin- 
der air-cooled, four-stroke engine with fan 
cooling, an example of wartime designs of 
that company. 

The engine has 110mm bore cylinders, which 
are finned externally and the stroke is 140mm ; 
64 b.h.p. is developed at 2100 rpm. A 
twelve-cylinder marine engine by General 
Motors is now being used for experiments on 
crankcaseexplosions. It has 8-5in bore cylinders 
with a stroke of 10in and is designed to develop 
900 b.h.p. at 744 r.p.m. The crankcase explo- 
sions have been studied by making test explo- 
sions in an old air receiver with explosive mix- 
tures and a hot spot. The same technique is 
being applied to the engine. 

An outstanding foreign design is the M.A.N. 
eleven-cylinder double-acting, two-stroke en- 
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gine, which was designed for “‘ EE” boats but 
was only completed just before the end of the 
war. The cylinders have a bore of 190mm, 
with a stroke of 300mm, and the engine is 
designed to develop 2000 b.h.p. at 1000 r.p.m. 
The construction is extremely light and the 
engine only weighs 4-4 lb per b.h.p. The fuel 
consumption is of the order of 0-40 lb per 
b.h.p. per/hour. Rotary exhaust valves made of 
thin steel piping are used and the scantlings 
are of laminated light alloy, and light castings. 


AND TURBO-CHARGING 
EXPERIMENTS 


PRESSURE 


In the new laboratory illustrated on page 490 
are the experimental units connected with 
pressure-charging and allied problems. A new 
engine in this section is the Vickers experi- 
mental single-cylinder unit, with a bore of 
8-5in and a stroke of 15-4in, designed to develop 
150 b.h.p. at 500 r.p.m. It is at present being 
erected on an anti-vibration foundation. 

One of the engine-driven positive displace- 
ment blower test units, with its engine-driven 
blower and capacity and metering chambers, is 
illustrated on page 489 along with its electro-nic 
recording gear. We also show the Mirrlees 
three-cylinder, four-stroke engine, which is 
being tested with a Napier exhaust gas turbine 
blower, and air cooling on the Brown Boveri 
principle. The engine has 8-5in bore cylinders, 
with a stroke of 13-75in, and is designed to 
develop 157 b.h.p. at 600 r.p.m., with normal 
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aspiration. With supercharging much higher 
outputs are obtained and detailed performances 
ara being studied. 

The Paxman three-cylinder, four-stroke en- 
gine also illustrated on page 490, has a bore of 
7in and a stroke of 7-75in and it is designed to 
develop normally a power of 150 b.h.p. at 500 
r.p.m. It is at present being employed on 
pressure charging tests and the air needed for 
these experiments is supplied by a_ twin- 
cylinder vertical Broom and Wade compressor. 

A further engine in this section is the modified 
C.L.M. Junkers single-cylinder opposed-piston 
engine, working on the two-cycle principle, 
which is at present being used for the develop- 
ment of piston-type gas generators for use with 
gas turbines. 

Notse TESTING EQUIPMENT 

Testing cells have been built and 
equipped for investigating the noise charac- 
teriscics of positive displacement blowers, and 
in connection with this section of the work 
complete electronic equipment for the measure- 
ment and analysis of noise either in the labo- 
ratory or on engines in other installations has 
been acquired. Finally, in working out the 
harmonic analysis of curves great help is given 
by the use of the Mader-Ott analyser, which 
with twin planimeters and set of changeable 
gear-wheels, makes the analysis of curves 
simpler and quicker than when using the 
ordinary mathematical methods. 


A Storage Battery Factory 


HAT is claimed to be one of the most self- 

contained battery making works in Europe 
is the factory at Dagenham, in Essex, where 
‘** Dagenite ’’ lead-acid storage batteries are 
manufactured. This factory is owned by 
an amalgamation of several old-established 
companies, the three principal ones being 
Pritchett and Gold, established in 1889; 
Peto and Radford, established in the same 


addition to making all component parts for 
the batteries as well as their containers, all 
the tools, moulds and many of the machines 
used for their manufacture are designed and 
constructed in a large, well equipped machine 
shop. 

We are able to reproduce some photographs, 
showing some of the departments in the 
works and various stages of battery manu- 





PLATE GRID CASTING SHOP 


year, and the E.P.S. Company, which was 
established in 1882. The last-named company 
is thought to be one of the oldest firms of its 
kind in the world and its original works were 
in Hatton Garden. The products of the works 
are distributed by Holsun Batteries, Ltd., 
137, Victoria Street, London, 8.W.1, and it 
was at the invitation of this company that we 
recently visited the Dagenham factory. 

The range of batteries made covers a wide 
variety of sizes and shapes and in capacities from 
2} up to 5000 ampere-hours or larger for special 
purposes. A feature of the works is its indepen- 
dence from outside sources of supply. In 


facture. The negative and positive plates of 
the pasted grid type, which form the heart 
of the batteries, are made of an alloy of lead 
and antimony and are cast in a large foundry 
at one corner of the works. In this foundry 
large lead-melting pots are spaced along each 
side and each pot is of sufficient capacity to 
serve three or four of the moulds in which the 
grids forming the basis of the plates are cast. 
These moulds are of the hand-operated, split 
type, and each is served by one man, who after 
dressing the working faces with french chalk, 
closes the mould and ladles in enough metal 
to fill the interstices formed between the two 
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halves. When the metal has set the moulds 
are opened and the grids removed. The larger 
sizes of plate grids are. made separately and 
the smaller ones are cast in sets, whic!) are 
designed for easy separation into the individual 
plates at a later stage of manufacture. A 
number of small lead-melting pots in the 
foundry supply metal for the manufacture of 
pillar bars for connecting the plates, inter. 
cell connectors, and other small components, 
used in the assembly of the batteries. The 
grids and other parts are trimmed of flash 
and inspected in a separate shop at the end 
of the foundry before being transferred on 
stillages to other departments. 

The plates are taken from the foundry to a 
large adjoining pasting shop, where an active 
material coating consisting of a paste of various 
powdered oxides of lead and sulphuric acid 





PLATE ASSEMBLY LINE 


is applied. The initial blending and dry- 
mixing of the oxide powders is carried out in 
machines on a floor above one end of the 
pasting shop. The blended powders are 
dropped in batches through chutes directly 
into three mixers.at one end of the shop, where 
the sulphuric acid is added. The mixers, 
which are built in the works to the firm’s own 
design, are of the tipping type and after a 
set period of mixing the paste is turned out 
into a hopper truck for transfer to the 
pasting benches. 

The pasting benches are divided up into 
sections, over each of which is a fume exhaust- 
ing hood, and at each section men hand-work 
the material into the lattices of the grid castings. 
As the plates are filled they are placed in groups 
on carriers and transferred in stillages to 
ovens at the end of the department for heat 
treatment. The plates are first left for a con- 
ditioning period in an oven in a hot, humid 
atmosphere and they are then transferred to 
a second oven, where their moisture content 
is removed in a hot, dry atmosphere. 

From the drying ovens the plates are taken 
to one of two forming shops, where they are 
suspended in tanks of dilute sulphuric acid 
and electrically connected by a lead tape, 
which is burnt on to projections cast on the 
tops of the plates for the purpose. Lugs at the 
top corners of the plates are used for suspend- 
ing them in the baths and these lugs, together 
with the electrical connecting projections, 
are later removed. A direct current then 
passed through the connected systems of 
plates transforms the active material in them 
into a lead peroxide in the positive plates and 
a spongy lead in the negative plates. After 
this treatment the plates are dried and those 
which were cast in groups are cut into their indi- 
vidual plates before despatch to the assembly 
lines. 

All of the containers used for the batteries 
are made in a large press shop from a compo- 
sition developed by the firm specially for this 
class of work. The treated wood separa- 
tors normally placed between the positive and 
negative plates of a battery to prevent short 
circuiting are no longer used in the batteries 
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made at Dagenham. The treated wood separa- 
tor has almost entirely been replaced by the 
“ Porvic ’’ separator, which is made of poly- 
styrene by a process developed by the com- 
pany. These separators are pliable, relatively 
strong, highly porous and allow the easy diffu- 
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plates are assembled in jigs, and the pillar-bars 
burnt on to lug extensions to form rigid con- 
nections. At the next stage of assembly 
positive and negative groups of plates are 
interleaved with separators set between each 
plate and the combined elements are placed 
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sion of acid in the battery. Unlike most 
treated wood separators, they are highly resis- 
tant to oxidation and acid attack. At present 
“ Porvic ’’ separator material is being made in 
a small plant but its output will be consider- 
ably increased in the near future when an 
extension to the works in the form of a large, 
new shop is completed and equipped. 

All components are taken on stillages to the 
battery assembly shop, which is laid out for 
batch production oa conveyors as well as a 
large amount of short-run and _ individual 
assembly. The groups of positive and negative 


The Work of the 


Interference 


MEMORANDUM that we have received from 
the Electrical Research Association outlines 
the prominent part taken by the Association 
in the study of radio interference from electrical 
equipment and provides an interesting back- 
ground to the new Wireless Telegraphy Act. 
During the past fifteen years the E.R.A. has 
expended considerable effort on the methods 
of measuring and assessing interference, and 
these technical studies are continuing. In 
particular, designs based on a measuring set 
developed by the E.R.A. for the Admiralty have 
been released by the latter for civilian use. 


Rapio INTERFERENCE FROM ELECTRICAL 
APPLIANCES 


In parallel with these studies, methods for 
abating the interference from various types of 
electrical appliances have received close atten- 
tion where technical or economic problems arise. 
Factors in the design of machines which will 
influence the generation of interference have 
been examined and economical and satisfactory 
designs for suppressor components have been 
proposed and reported. A study has also been 
made of the radiation from medical and indus- 
trial high-frequency equipment and the means 
of its abatement. Particular examples of 
apparatus covered by the Association’s studies 
include power-operated domestic appliances, 


in containers. After the container lids have 
been placed in position and fastened with a 
sealing compound intercell connectors are 
burned on and the vent plugs screwed in. 
Before the batteries are packed each one is 
thoroughly inspected and tested under air 
pressure to detect any possible leaks. 

A characteristic of the production organi- 
sation at these works is the careful inspection 
which is carried out at every stage of manu- 
facture and the strict control which is exer- 
cised over the materials used to make the 
batteries. 


E.R.A. on Radio 


Suppression 


such as electric irons, refrigerators, vacuum 
cleaners, hair-dryers, thermostatic heating and 
cooking, discharge lamps, &c.; motors and 
control gear ; trolley buses; mercury are and 
other rectifiers ; electric lifts ; electric railways ; 
marine equipment ; electric ignition and motor 
vehicle accessories; medical and industrial 
high-frequency equipment. 


Rapio INTERFERENCE FROM MOTOR 
VEHICLES 

Interference field strength measuring equip- 
ment developed by the Association has been 
accepted as providing a reliable provisional 
standard for interference measurements to 
determine the adequacy of reduction of 
interference. 

Television is the service most immediately 
affected by motor vehicle interference, and it 
may be recalled that a simplified measuring 
equipment, working at a single frequency of 
49 Mc/s, and based on an E.R.A. design, has 
recently been made available commercially 
for the benefit of motor manufacturers and large- 
scale vehicle users who wish to reduce the 
interference from their vehicles to the prescribed 
level. Measurements made on the commercial 
equipment can be related to those of the E.R.A. 
equipment. 

Motor vehicle interference to radio equipment 


493 


situated outside the vehicles comes almost 
entirely from the ignition system and much 
attention has been given to methods of abating 
this interference, both in the initial design and 
lay-out of the ignition system and by the 
development of satisfactory and economical 
designs of suppressors. Where the maximum 
degree of suppression is required as in the case 
of military vehicles and aircraft carrying very 
sensitive radio equipment, screening of the 
ignition system may be essential, but for the 
purpose of complying with the standard likely 
to be embodied in initial regulations, if any, 
resistors inserted in the high-tension leads 
provide the simplest and cheapest method of 
suppression. 

Tests made on a large number of vehicles 
have shown that the insertion of a single 
resistor of 5000-10,000 ohms in the lead from 
the ignition coil to the distributor and with 
the coil mounted on the engine block, will give 
satisfactory suppression of the interference in 
the great majority of cases. Where additional 
suppression is required it can usually be achieved 
by the insertion of resistors of similar value at 
the sparking plugs. Only in rare cases will 
additional resistors at the distributor end 
of the sparking plug leads be necessary. Satis- 
factory and economical designs of resistors are 
commercially available. 

Controlled tests have shown that, in general, 
resistors, even of values very much higher than 
those envisaged for suppression, have no effect 
on engine performance and petrol consumption 
of the average motor vehicle. 


LIAISON WITH OTHER ORGANISATIONS 


Liaison between the Ministry of Supply 
(FVDE), the motor manufacturers, the Motor 
Industry Research Association, the Ignition 
Component Manufacturers, the Post Office and 
other Government departments responsible for 
military and civilian vehicles is maintained 
through an E.R.A. committee, composed of 
representatives of these bodies which controls 
that part of the Association’s activities in con- 
nection with the suppression aspects of motor 
vehicle interference. 

Some of the Association’s work has been incor- 
porated in the following British Standards and 
Codes of Practice :— 

Ref. Date Title 
B.S. 613 1940 Components for Radio Interference 

Suppression Devices (excluding 

Devices for Traction, Marine and 

other Special Equipment) 

Apparatus for the Measurement of 
Radio Interference, Characteristics 
and Performance of 

Limits of Radio Interference 

Radio Interference Suppression for 
Trolley Buses and Tramways 

Radio Interference Suppression for 
Automobiles and Stationary 
Internal Combustion Engines 
(Limits and Methods of Suppression) 

Anti-Interference Characteristics and 
Performance of Radio Receiving 
Equipment for Aerial and Visual 
Reproduction (excluding Receivers 
for Motor Vehicles and Marine 
Equipment) 

Reduction of Radio Interference 
caused by Motor Vehicles and 
Internal Combustion Engines 

Abatement of Radio Interference from 
Electro-medical and Industrial 
Radio-Frequency Equipment 

Suppression of Radio Interference in 
Marine Installations 

* Now under revision. 


—_——_>—_ 


1937 


1939 
1939 


1939 


B.S. 905 1940 


C.P.1001 1947 


C.P.1002 1947 


B.S8.1597 1949 


INsTITUTE oF INDUSTRIAL SUPERVISORS.—The 
first section of the Institute of Industrial Super- 
visors to be formed in the North Midlands was 
started at Newark on Thursday, October 13th. 
This new section, which will also serve members in 
Lincoln, Grantham and Mansfield, was started on 
the initiative taken by local foremen, who asked 
for a meeting to consider the formation of a section 
of the Institute. The meeting was held in the 
Council Chamber of the Town Hall, Newark, under 
the chairmanship of Dr. A. R. Bowen, Principal of 
the Newark Technical College. The eighty people 
present joined in an hour’s discussion on the many 
points of interest raised and then unanimously 
approved a resolution that a Newark section be 
started. A provisional committee to plan the com- 
mencement of Institute activities’ was elected, and 
it included Dr. A. R. Bowen, F. D. Graham, 
A. Hickman, J. Newham, R. L. Tandy, J. W. Robb, 
and R. Sharp. 
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PUTTING OFF THE EVIL DAY 

It is, we suppose, altogether too much to 
expect of any Government of any political 
complexion that has only a few months more 
to live, that it shall be able to prescribe 
strong medicine for those it is governing. 
The British people, we believe, workers 
as well as others, were prepared last 
Monday to learn that there must be, 
temporarily, a quite substantial reduction 
in their standard of living. Yet all that Mr. 
Attlee was able to prescribe to counter the 
economic sickness of the country amounted 
to no more than the “ mixture as before,” 
so little less diluted with soothing syrup that 
its stronger flavour will prove very noticeable 
to scarcely any individual. No doubt 
the Government has made estimates of the 
scale of savings necessary to counter inflation 
and keep the economy of the country upon a 
stable footing. Yet the figure of £250 millions 
decided upon seems remarkably small in 
relation to the total Budgetary expenditure 
of the nation. 

A reduction of Government expenditure 
has long been desirable if only that taxation 
might be reduced and incentives to greater 
effort be thereby increased. But it was the 
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recent devaluation of the pound, as is now 
well understood, that made cuts in Govern- 
ment expenditure imperative. For if exports 
are to be increased and imports are to be 
reduced—the very object of devaluation— 
then the home market must go short of goods. 
Disinflationary measures need, therefore, to be 
adopted by the Government. This situation 
ought to lead to a lowering of the standard of 
life, and, no doubt, will lead to it, despite 
the soothing syrup of Mr. Attlee’s statement 
in the House. The answer to it lies in an 
increase of the total production of industry 
sufficient both to provide for the neces- 
sary increase of exports and to restore 
the supply situation in the home market. 


It was, of course, with that thought 
in mind that Mr. Attlee, in announcing 
the Government’s programme, coupled 


with it the now usual exhortation towards 
increased productivity. He remarked that 
though very great advances in productivity 
had already been made, those advances were 
unevenly spread over industry. “If all 
were as good as the best our problem of 
production would be in a fair way to solu- 
tion.” But to hope for such a levelling up in 
the efficiency of industry is, we believe, to 
“ery for the moon.” Not all men are 
equally capable and it is an old saying that 
“ there is always room at the top.” Unless, 
which is very improbable, this country can, 
therefore, produce a surprisingly large per- 
centage of men with capabilities far above 
the average, that situation can never be 
changed. Indeed, while controls and licences 
and the like continue, limiting the beneficent 
influences ot fair competition, the atmosphere 
within industry will remain favourable to 
the continued existence of less efficient units 
which, in freer conditions, would be unable 
to survive. Mr. Attlee also remarked that 
it might be ‘‘ considered whether, in appro- 
priate cases, additional output can be 
obtained by working added hours.” It is a 
point that we hope the trades unions will 
actively take up. In relation to the very 
large increases of productivity—amounting 
to hundreds of per cent for industrial pro- 
cesses, and to as much perhaps as 5 per cent or 
more per annum over the whole of industry— 
which can be brought about by the use of 
improved machinery and the greater applica- 
tion of power in industry, the contribution 
that can be made by working longer hours is, 
in reality, small. It is, moreover, made all 
the smaller by the fact that much overtime 
is already being worked in industry and that 
where continuous twenty-four-hour shift 
operations are worked increased hours cannot 
be simply arranged. Yet on the short term 
the working of longer hours would certainly 
aid the country to overcome its temporary 
economic difficulties, and we wish therefore 
that Mr. Attlee’s recommendation had been 
phrased in stronger terms. 

But if increased productivity is the certain 
solution to the country’s difficulties and the 
certain road to improved standards of living, 
the Government, in deciding upon the fields in 
which economies should fall, has surely chosen 
strangely. For out of the total economy of 
£250 millions, much of it obtained by small 
cuts here and there, no less than £140 millions 
comes out of “capital expenditure.” Nor 
is more than £35 millions of that saving, nor 
even probably as much, solely on account 
of housing. ‘“‘ We must,” said Mr. Attlee, 
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“secure a substantial total contribution 
from the large programmes of capital expendi. 
ture of the fuel and power industries . . . go 
far as is possible the necessary cuts will be 
made at the expense of long-term projects.” 
No doubt, too, as a consequence of stricter 
control, the cuts must include expenditure 
upon the equipment of factories as well as 
power stations and the like. Yet if the pro. 
ductivity of the nation is to be raised and 
is to continue to rise, it is just upon the 
expansion of the fuel and power industries 
and upon the re-equipment of factories that 
it must depend. For, broadly, as a com. 
parison between British and American 
industry clearly shows, productivity can be 
measured by the power per head available 
in a factory ; moreover, improved tools, in 
general, multiply output per hour through 
the absorption of more power. The cut in 
this capital expenditure amounts to some 
5 per cent. In deciding upon it the Govern. 
ment seems to have chosen the easy path. 
For by making the prime cut in this section 
of the economy the present living standards 
of the people, which depend immediately 
not upon “ capital,’ but upon “* consumer ” 
goods, will be least affected. But if this 
country is not only to recover economic 
equilibrium but also to maintain it, surely 
the last expenditure that should be “ axed ” 
is that upon its future equipment to 
improve productivity. By choosing to 
make economies in this sector instead of 
others that would have affected consumer 
goods and would, by temporarily reducing 
the standard of living, have brought home 
to the British people the reality of the 
economic situation the Government, so it 
seems to us, is merely putting off the evil 
day. 


LONDON’S WATER SUPPLIES 

In its report of 1948 the Departmental 
Committee on Greater London Water Supplies 
calculated that if, in addition to a reservoir 
then recently completed at Staines, further 
projected reservoirs were constructed in the 
Lower Thames valley at Walton, Wraysbury 
and Datchet, the potential maintainable 
yield of all water sources for the whole 
Greater London area would be under 660 
million gallons per day. That Committee 
also calculated that by 1960 the demand for 
water from the same area would have reached 
some 670 million gallons per day. It came 
to the not unnatural conclusion that “ there 
should proceed the preparation of plans for 
a new major source of supply which will 
undoubtedly be required in the not far dis- 
tant future.” 

The Metropolitan Water Board supplies 
some 64 million people out of the 10} 
million that the Committee estimated would 
be living in the area by'1960, and is by far 
the largest of the many water authorities 
in the area. At the time when the 
Committee reported, that Board was 
actively examining a project for the con- 
struction of a large reservoir of 55,000 million 
gallons capacity in the Enborne Valley, an 
offshoot of the Thames Valley near Reading. 
Under that scheme there would have been an 
intake and pumping station on the Thames 
near Pangbourne and water would have been 
pumped from the river at times when the 
flow was sufficient into the reservoir. At 
times of low flow, water would have been 
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released back into the Thames to be picked 
up at the intakes in the London area above 
Teddington. That project was estimated, 
depending somewhat on the number of reser- 
yoirs in use in the Lower Thames Valley, to 
increase the sure yield of the Thames by 
more than 180 million gallons per day above 
the figures quoted by the Departmental Com- 
mittee, thus ensuring sufficient water to meet 
London’s needs for very many years to come. 
The prospect seemed so satisfactory, indeed, 
and the economy so marked that the Board 
intended, if the project proved feasible, and 
Parliamentary powers could be obtained 
for its construction, to defer work upon 
the much smaller Wraysbury and 
Datchet reservoirs near London. But 
the report presented a fortnight ago to the 
Metropolitan Water Board by its Works and 
Stores Committee, a report that was printed 
almost in full in our last issue, seems to place 
the future development of London’s water 
supplies again in the melting pot. For 
biological investigation has revealed that 
thermal stratification would occur in the 
deeper, parts of the Enborne reservoir, 
‘ which would render the lower strata unsuit- 
able for the Board’s purposes.” Further- 
more, “‘in certain climatic conditions the 
water would turn over and lower strata would 
mix with the remainder of the water and thus 
render the whole of the reservoir temporarily 
unuseable for a water supply.’’ In addition, 
“the biological quality of the water could 
never be guaranteed to be of a standard 
which should be discharged into a river.” 
We are not biologists. But it is, perhaps, 
worth pointing out that, though such con- 
ditions would be likely to occur in the 
Enborne reservoir, it does not follow that 
they do already occur in existing reservoirs, 
such as those in the Elan Valley of Wales or 
those for hydro-electric purposes now being 
created in Scotland. The biological quality 
of the somewhat alkaline Thames water that 
would have been stored in the Enborne 
reservoir would have, brought about conse- 
quences not to be expected when waters of a 
different character are stored. But it does 
seem a reasonable assumption that any 
scheme similar to the Enborne one in any 
part of the Thames Valley sufficiently far 
down its course to be effective for its purpose 
is likely to be open to the same objections. 
For, in the light of the biological conclusions 
about the Enborne reservoir, it is recom- 
mended in the report that even the three 
projected storage reservoirs in the Lower 
Thames Valley at Walton, Wraysbury and 
Datchet shall be built to a lesser depth than 
that originally contemplated, reducing their 
combined capacities from 16,400 million 
gallons to 14,000 million gallons. No doubt 
the Board will now actively set about the 
construction of these three reservoirs, one of 
which, that at Walton, is already some way 
on towards completion. But it will be noticed 
that upon the estimates of the Departmental 
Committee these three reservoirs will not be 
sufficient to store enough water to meet with 
certainty London’s needs beyond 1950. It 
follows that either the Board will have to 
find sites for new storage reservoirs or, 
alternatively, that a new source of supply will 
have to be found outside the London area. 
According to the Departmental Committee, 
the construction of Walton, Datchet and 
Wraysbury reservoirs will “complete the 
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number of reservoirs for which it is possible 
to find suitable sites in the lower valley of 


the Thames.’ It seems, therefore, that the 
Board may have to look elsewhere, perhaps 
to some such scheme as that mentioned in the 
report for an Enborne reservoir, modified 
to restrict the depth to 30ft and connected 
directly by aqueduct to the Board’s purifica- 
tion works in the London area, a scheme far 
less attractive on financial grounds than the 
original. But if more expensive reservoirs 
have to be built in future or if Greater London 
has to look elsewhere than to the Thames for 
a supply, ought the brunt of the cost and all 
the responsibility to fall upon the Metro- 
politan Water Board alone? Like the 
Departmental Committee, we feel that ‘‘ it is 
essential and just that the area should be 
treated as a single unit for this purpose,” and, 
like two out of the five members of that Com- 
mittee, we see advantages in “ a single 
all-purposes authority for the whole area,” 
which could conserve existing supplies and 
take responsibility for extending reservoir 
capacity or finding new sources. But, 
though projects for sources of supply alter- 
native to the Thames ought undoubtedly to 
be tentatively examined, we doubt whether 
they ought to be entertained unless 
and until the flow of the Thames is 
being fully utilised. Of that there is at 
present little sign. For, as the Departmental 
Committee noted in 1948, “in all the years 
for which there are records winter flows in 
the Thames have been sufficient to enable 
both existing and projected reservoirs to be 
filled almost to their capacity,’ London’s 
water problem, it is clear, is less one of supply 
than one of storage. 





Literature 


Analytical Mechanics of Gears. By EARLE 
BucKINGHAM, Professor of Mechanical 


Engineering, Massachusetts Institute of 
Technology. McGraw-Hill Book Com- 
pany, N.Y. 10 dollars. 


THE purpose of this book, it is stated, “ is 
to give in a single place as complete an out- 
line as possible of all the fundamental 
relationships that form the foundation of all 
types of gears.” Of its twenty-four chap- 
ters, some seventeen are devoted to a study 
of the analytical geometry of gear teeth 
and gear-tooth action, and the remainder to 
gear-tooth efficiency, dynamic loads, beam 
strength, surface endurance and wear. 

The chapters devoted to analytical geo- 
metry have a common pattern, in that all 
of them consist largely of a series of separate 
problems selected for analysis, followed by 
a worked example. The subjects dealt 
with embrace the tooth action, profiles and 
geometrical relationships of spur, internal, 
helical, spiral, bevel and worm gears. The 
complexity of gear geometry, however, 
and the occurrence of similar problems in 
gears of superficially different types, makes 
the arrangement of an analytical treatise 
difficult and puts an added premium on the 
clear statement of basic principles. Whether 
Professor Buckingham has fully succeeded 
in doing this is a matter on which opinions 
may differ. Thus, in the opening chapter, 
which deals with the conjugate action of 
spur gears, the existence and properties of 
a basic rack are taken for granted. They 
are common knowledge, of course, but are 
by no means axioms, and a fuller treatment, 
perhaps with appropriate acknowledgment 
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of the work of Professor Sang a century 
ago, would have been welcome. 

The outstanding feature of gear problems 
is their infinite variety, and the power of 
solution depends primarily upon the ability 
to apply a few simple principles in new and 
unexpected circumstances, with the aid of 
visual imagination and resourcefulness in 
using @ modest amount of analytical geo- 
metry. No selection of worked examples, 
however numerous, will provide ready-made 
solutions for every new problem that may 
arise, and in spite of the many worked 
examples which this book contains, it may 
not give all its readers the guidance that 
they would like. 

Several chapters in the book deal with 
the geometry of involute teeth under the 
heading of “involutometry.” What a word! 
It does nothing that “ geometry ” does not 
do, and sets a dangerous precedent. Shall we 
have to add “ cycloidometry,” “ trochoido- 
metry,” “ hyperboloidometry,”’ and the like 
to our lexicon? Incidentally, there is no 
reference in these chapters to the very useful 
polar involute function. 

In the chapters which deal with the mecha- 
nics of gear teeth that on the strength of 
gear teeth contains the observation that 
‘‘ this (Lewis) formula, which has become the 
one most widely used, was presented in a 
paper read . . . on October 15, 1892.” 
One hopes that the first part of this 
statement is not entirely true and that some 
progress at least has been made since that 
date. It is certain that the dynamics of 
gear teeth are far from being understood, 
but for this very reason a textbook on 
analytical mechanics should, perhaps, have 
laid more stress on the nature and extent of 
current ignorance in order that the validity 
of the positive statements made can be seen 
against a background of probability. 

It is agreeable to note the reference to the 
form of hoar-glass worm drive “ developed 
by a Mr. Hindley in England—about 1765,” 
even if later British contributions receive no 
mention. 





The Fundamentals of Gas Turbine Tech- 
nology, by W. R. THomson. Power Jets 
(Research and Development), Ltd. Price 
25s. 

Power Jets (R. and D.), Ltd., which has 

for some years now been responsible for 

the Courses at the School of Gas Turbine 

Technology at Lutterworth, has now pub- 

lished in book form the notes on the basic 

principles of the gas turbine engine which 

S/Ldr. W. R. Thomson, their Senior Instruc- 

tor, has prepared primarily for the use of 

students attending the Lutterworth course. 

Whilst the information contained in the 
book is presented in a clear, careful and 
logical sequence, which obviously benefits 
from the author’s wide experience of the 
difficulties encountered by students and 
technicians new to the subject, the field 
covered is not as wide as the title of the 
book suggests. The treatment throughout 
is restricted to the basic thermodynamics 
of the component or engine under discussion. 

It is undeniable that the fundamental theory 

of a gas turbine, or any heat engine for that 

matter, is the science of thermodynamics, 
but in a book which also contains the word 

“ technology ”’ in its title the reader may be 

forgiven for expecting some discussion of 

the techniques adopted to bring about the 
practical application of the scientific theory. 

The techniques adopted by gas turbine 
engineers to burn fuel in limited space with 
high efficiency and low pressure loss, for 
example, or to construct compressors and 
turbines with blading which not only has 
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the correct aerodynamic shape but also 
the ability to withstand the stresses imposed 
by continued operation in service, find no 
mention in this book, presumably because 
they are dealt with by the specialist lec- 
turers at Lutterworth. It is a pity that the 
author has not dared to trespass into these 
specialist fields and present a picture of the 
problems involved and the fundamental 
principles behind the solutions which have 
been attempted. 

The treatment of the thermodynamics of 
the gas turbine, however, is thorough and 
comprehensive. From the basic ideas of 
the Gas Laws the general thermodynamic 
relationships of a gaseous fluid are built up 
and applied in turn to the study of ideal 
and practical cycles, with polytropic and 
adiabatic component efficiencies, to gas 
flows through nozzles, pipes and blading 
and, finally, to the generalised flow in axial- 
flow compressors and turbines. 





SHORT NOTICES 


Hardfacing by Welding. By M. Riddihough, 
M.Met., A.R.I.C. London: Iliffe and Sons, 
Ltd., Dorset House, Stamford Street, S.E.1. 
Price 8s. 6d. net.—This book, said to be the 
first devoted solely to the subject, is intended 
as a practical manual covering every stage in 
the process of hardsurfacing by welding. It 
deals in a concise, comprehensive way with the 
design of components, choice of the hardfacing 
alloy and technique of depositing, inspection 
and finishing methods. The book contains a 
large number of useful drawings, diagrams, and 
tables, and will prove a valuable reference work 
to welding and maintenance engineers con- 
cerned with this class of work. 





Welding Technology. By F. Koenigsberger. 
London : Cleaver Hume Press, Ltd., 42a, 
South Audley Street, W.1. Price 21st. net.— 
Written primarily as a text-book for students, 
this book deals in a clear, practical way with 
all aspects of welding without delving too deeply 
into the theoretical background of the many 
aspects of the equipment and materials used 
in the various processes. It opens with a 
general survey of welding processes and their 
application and then after chapters on the 
different processes deals with the welding of 
ferrous and non-ferrous metals. Equipment 
used on the different processes is then described 
and useful information is given in chapters on 
plant maintenance, distortion and residual 
stresses, weld strength and faults, and notes 
on estimating and design. The book is well 
illustrated and contains sufficient theoretical 
background to make it useful not only to stu- 
dents but also to engineers in industry. 





Letters to the Editor 


(We do not hold ourselves responsible for the opini of 
our corr ) 


HIGH-SPEED TRAMS 


Srr,—In his interesting article on American 
Tramcar Developments, Mr. Howard cites 
Blackpool and Glasgow as examples of our 
cities where tramways are far from obsolescent 
due to the use of high-speed double-bogie 
tramears. To this “short list’? I would add 
Aberdeen. 

On a recent holiday I spent in Aberdeen, 
from the moment of my arrival I was agreeably 
impressed with the spick and span character 
of Aberdeen’s electric tramway system and 
was much taken with the beautiful streamlined, 
eight-wheel bogie tramcars, painted in a pleas- 
ing shade of green, which are now plying on all 
the main tramway routes in that city. They 
appear to be modelled on the latest Blackpool 
design and the bodies have been built by the 
well-known firm of R. Y. Pickering, of Wishaw, 
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while the electrical equipment is by the English 
Electric Company, complete with “‘Z’’ type 
controllers. 

I found the tramears in general in Aberdeen 
remarkably well kept and maintained and a 
credit to the city’s transport department ; so 
different to those in many cities, where, with the 
shadow of conversion to motor-bus or trolley 
bus transport hanging over transport affairs, the 
trams have been allowed to become dirty and 
ill-kept. 

I understand Aberdeen ratepayers are to-day 
concerned with a deficit of £40,000 on their 
transport undertaking. The impression I 
brought away with me was that it would pay 
the ratepayers of Aberdeen to cheerfully stand 
to the deficit rather than allow any immediate 
conversion of their excellent street transport 
system to any alternative method of propul- 
sion. Here in this far north city of Britain 
operates a tramway system which for pro- 
gressiveness and enterprise would be hard to 
equal anywhere. 

NorMan DvuNCAN 
York, October 22nd. 


DEVALUATION 


Srr,—The leading article upon the Devalua- 
tion debate in the October 7th issue of your 
journal, to my mind, puts the position admir- 
ably. 

We should realise at once that the United 
States are never likely to buy much from us ; 
there are so few goods they require from us. 

We should therefore cultivate markets in 
the Commonwealth and Europe and make our- 
selves dependent upon selling in the 
U.S.A. 

We have never yet paid for imports from the 
United States by our exports. 

G. W. VICKERS 


less 


Sheffield, 7, October 21st. 
——_—_@—————_—_ 


Development Plan for Iran 


Ir has been announced that the basis for the 
execution of a seven-year development plan for 
Iran will be a report recently completad by 
Overseas Consultants, Inc., in collaboration 
with Sir Alexander Gibb and Partners. This 
report has been compiled as the result of exten- 
sive surveys made this year, and it is expected 
that work will soon be commenced under the 
direction of the American foreign advisory 
group, Overseas Consultants, Inc. The plan 
will be supervised by Iranian Councils, under 
the leadership of H.R.H. Abdul Reza Pahlevi, 
and will cost, it is estimated, about £230,000,000. 
The councils will be composed of men long con- 
cerned with the country’s affairs, under the 
chairmanship of H.E. Ali Mansur, with Dr. 
Mosharef Nafici as managing director. All 
were appointed by the Majlis (Iranian Parlia- 
ment) and by Royal Decree. The report 
clearly defines improvements necessary to 
increase productivity and raise the standard 
of living of Iran’s 16 million inhabitants, 
spread over more than 628,000 square miles of 
territory. Among many other matters, the 
report outlines immediate steps to be taken to 
improve the health of the population. At 
present an estimated three to five million 
persons annually fall victim to malaria, and 
there is an infant death-rate estimated at over 
500 per 1000 live births, caused for the most 
part by preventable diseases. Although nearly 
80 per cent of Iran’s population is supported 
by agriculture, only 10 per cent of the country’s 
arable land is under cultivation, so that agri- 
culture, 2!though it poses many problems, offers 
the seven-year plan administrators great oppor- 
tunities in their efforts to raise the people’s 
living standard. Among other improvements 
planned is the stepping-up of the country’s 
industrial production, with special attention 
to the manufacture of such primary products 
as cement. Additions are to be made to the 
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existing road and railway systems and con. 
sideration is to be given to the need for 
improvements at the ports. Iran’s develop. 
ment plan is not connected in any way with 
American aid programmes, and is being financed 
by the Iran Government. 





The Invention of Reinforced 
Concrete 


THE centenary of the invention of reinforced 
concrete will be celebrated in Paris on Noven)ber 
8th to 10th by a series of lectures, visits to 
works and social events organised by the 
Chambre Syndicale des Constructeurs en 
Ciment Armé de France. It may be recalled 
that Vicat invented cement in 1820; concrete 
made from cement and placed in shuttering was 
first used by Francois Coignet in 1847 for the 
construction of a building. About a year later, 
Lambot built a boat of reinforced concrete, and 
in 1849 Monier used reinforced concrete to 
make boxes for flowers, and Coignet con. 
structed the first reinforced concrete floor 
during the same year. In the years following 
these events the development of the use of rein- 
forced concrete was at first carried out by 
French engineers, until later construction in 
reinforced concrete gradually became widely 
adopted. The centenary celebrations will com. 
mence on November 8th with lectyres by well- 
known French engineers, and in the evening 
of that day a commemoration ceremony will 
take place at which the President of France, 
and several Ministers of the French Govern. 
ment will be present. The centenary celebra- 
tions have been organised with the help of a 
committee including the Société des Ingé- 
nieurs Civils de France, l’Association Fran- 
caises des Ponts et Charpentes and a number of 
eminent French engineers. 


— 


BOOKS RECEIVED 


Ball and Roller Bearings. By P. H. Billington. 
London: Emmott and Co., Ltd., 21, Bedford 
Street, Strand, London, W.C.2. Price 4s. 6d. 

Narrow-Gauge Rails to Portmadoc. By James 
I. C. Boyd. Surrey: The Oakwood Press, Tangle- 
wood, South Godstone, Surrey. Price 17s. 6d. 
Practice and Performance in_ the 
Twentieth Century. By Cecil J. Allen. Cambridge : 
W. Heffer and Sons, Ltd., Cambridge. Price 21s. 

Electrical Time Keeping. By F. Hope-Jones. 
Second edition. London: N.A.G. Press, Ltd., 226, 
Latymer Court, Hammersmith, W.6. Price 21s. 

Principles of Scientific Research. By Paul 
Freedman. London: Macdonald and Co. (Pub- 
lishers), Ltd., 19, Ludgate Hill, E.C.4. Price 15s. 

Applied Mathematics for Engineers and Scientists. 
By 8S. A. Schelkunoff. London: Macmillan and 
Co., Ltd., St. Martin’s Street, W.C.2. Price 36s. 

Colliery Year Book and Coal Trades Directory, 
1949. London: Louis Cassier Company, Ltd., 
Dorset House, Stamford Street, S.E.1. Price 25s. 

Refrigerating Principles and Practices. By 
Norman Sharpe. London: McGraw-Hill Publishing 
Company, Ltd., Aldwych House, W.C.2. Price 24s. 

Management Planning and Control. By Billy E. 
Goetz. London: McGraw-Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 22s. 6d. 

Welding Fundamentals. By H. P. Rigsby. 
London: Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, W.C.2. Price 20s. 

Dictionary of Metallography. By R. T. Rolfe. 
Second edition. London: Chapman and Hall, 
Ltd., 37, Essex Street, London, W.C.2. Price 18s. 

Technology of Aluminium and its Light Alloys. 
By Dr. Ing. Alfred von Zeerleder. Third edition. 
Slough: High Duty Alloys, Ltd., Slough, Bucks. 
Price 21s. 

Gas Turbines for Aircraft. By F. W. Godsey and 
Lloyd A. Young. London: McGraw-Hill Publish- 
ing Company, Ltd., Aldwych House, W.C.2. 
Price 27s. 

Aircraft Maintenance and Repair. By Northrop 
Aeronautical Institute. London: McGraw-Hill 
Publishing Company, Ltd., Aldwych House, W.C.2. 
Price 36s. 

Power Plant Engineering and Design. By 
Frederick T. Morse. Second edition. London: 
Macmillan and Co., Ltd., St. Martin’s Street, W.C.2. 
Price 36s. 


Locomotive 





m- 
for 
p- 
ith 
ed 





Oct. 28, 1949 


THE ENGINEER 


Engineering Steels Under Combined 
Cyclic and Static Stresses" 


By H. J. GOUGH, C.B., M.B.E., D.Sc., M.I.Mech.E., F.R.S. 
No. I 


HOSE concerned with the practical design 

of engineering components subjected to 
combined flexural and torsional stresses, of 
which the engine crankshaft is the typical 
example, are aware of the extreme scarcity 
of available experimental data which are of 
direct application. In the stressing system 
to which such components are subjected, at 
least four variables, singly and in combina- 
tion, are of importance: reversed bending 
stresses, reversed torsional stresses, static 
bending stresses, and static torsional stresses. 
Valuable and essential as such information 
would be, a knowledge of the resistance of 
smooth cylindrical shafts to these combined 
stresses is not sufficient ; in practice, the 
modifying influence of such features as 
grooves, oil holes, sharp transition fillets and 
splines, &c., unavoidably associated with 
practical design, must also be understood 
as these so often determine the life. 

A long-range investigation into this subject 
was, therefore, planned for which new types 
of high-speed testing machines had to be 
developed. It was decided to divide the 
investigation into two stages, in the first of 
which the two cyclic variables only would be 
studied ; in this stage, a general survey has 
been made of the behaviours of a representa- 
tive selection of engineering steels, covering a 
wide range of compositions, heat-treatments, 
and tensile strengths. With the exception of 
some tests on a mild steel by Stanton and 
Batson,’+ no previous work had been carried 
out on combinations of these fatigue stresses. 
Apart from time spent on_ preliminary 
development, this first stage of the investiga- 
tion, which was financed by the Department 
of Scientific and Industrial Research and 
in which Mr. H. V. Pollard, A.M.I.Mech.E., 
was my collaborator, was started towards 
the end of 1933; interim’ reports, giving 
results obtained with two steels and one 
cast iron, were published by the Institution 
in 19354 and 1936.5 The second stage of 
the investigation, in which all four variables 
were studied in any desired combination, 
was commenced in 1936 with the assistance 
of Mr. W. J. Clenshaw, B.Sc., A.M.I.Mech.E., 
as joint investigator ; one material, a 65-ton 
aircraft alloy steel, was selected for an 
extensive series of tests which was financed 
by the Air Ministry. Both parts of the 
investigation were actively pursued until the 
outbreak of war brought the investigation 
to an end; the experimental programme 
was completed but detailed analysis of the 
results and their publication had to be 
deferred to the post-war period. The com- 
plete account of the investigation, with 
supplementary mechanical tests, metal- 
lurgical examination of materials, &c., is too 
extensive for an Institution paper ; it is in 
course of publication as a monograph. The 
reference I shall make to-night must be 
confined to an indication of the field covered 
and the nature of some of the principal con- 
clusions reached ; those specially interested 
in the subject will, no doubt, consult the full 
account. I hope, also, that what I have to 
say may draw the attention of other investi- 
gators to the wide field of engineering mate- 
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rials and stress combinations that remains 
to be explored. 

Now, in this experimental investigation 
into combined fatigue stresses, small speci- 
mens, not exceeding }in in diameter, have 
been employed, tested at cyclic speeds of 
1500-2200 per minute. I hope to show that 
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Fic. 1—Loading System Applied to Specimen in the No. 1 
Combined Stress Machine 


the results yield simple relations which 
should be of practical use in affording a 
basis for design; these relations, for any 
required material, only require simple fatigue 
data such as are available in the literature 
or can be easily determined experimentally. 
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further increases in the fatigue range have 
been recorded. But it can be concluded that, 
at frequencies between 150 and 5000 cycles 
per minute, speed effect may be neglected. 
Much more work, however, requires to be 
done on size effect in fatigue. In studying 
this very important problem, it is most 
desirable, but very difficult, to ensure that 
specimens of the same material, tested in 
various sizes, have, initially, identical physical 
properties, while the use of geometrically 
similar specimen forms and loading condi- 
tions is also essential. A number of investiga- 
tions, designed to meet these conditions, 
have been made by Peterson,’ *, Mailander 
and Bauersfeld,® Horger!, Dolan and 
Hanley, and others. These show quite 
definitely that, when discontinuities of 
section are present, the fatigue range 
decreases, but at a decreasing rate, as the 
specimen size increases; the results also 
suggest that the fatigue strengths probably 
attain minimum values when a specimen 
diameter of about 2in is reached, but, as the 
sizes which have been systematically investi- 
gated rarely exceeded 3in, further tests on 
larger sizes are required. In some investiga- 
tions, notably those of Peterson and Wahl,” 
the practical reductions in strength, resulting 
from the presence of some form of discon- 
tinuity of section in a series of geometrically 
similar specimens, have been compared with 
the theoretical effect of the same discon- 
tinuity as determined by the methods of 
mathematical analysis, photo-elasticity, static 
strain-measurement, &c. In general, the full 
theoretical weakening effect is not realised, 
the extent of divergence between theory and 
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ENLARGED SECTION 


FiG. 2.—Combined-Fatigue-Stress Specimens 


To what extent can they be applied to full- 
sized components, operating at other speeds ? 

The influence of speed effect appears to be 
fairly well established. The results of many 
investigations have shown that, in general, 
the fatigue range increases with cyclic 
frequency to an extent dependent on the 
material under test; with many metals, 
the increase is appreciable when frequencies 
of the order of 10,000 cycles per minute are 
reached and, at very high frequencies, marked 
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experiment varying with the material under 
test. In some cases, the approach is fairly 
near, particularly with some of the high- 
tensile steels; with other steels, the actual 
reduction of strength falls considerably short 
of that predicted by theory. Safe design 
could, no doubt, be based on theoretical 
stress concentration factors, but, in many 
cases, it would not be economical design. In 
regard to smooth specimens free from dis- 
continuities of section, the available evidence 








498 


is contradictory: some investigators have 
reported no size effect, up to a specimen size 
of about 3in; others find the same effect as 
with specimens containing discontinuities. 
Of course, in all such comparative tests on a 
practical engineering metal or alloy, there 
is one factor—grain size—which is usually 
kept constant in order to satisfy the require- 
ment of identical physical properties, but, 
except for this departure from similarity in 
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few carefully selected tests using much larger 
specimens of, say, 2}in in diameter, but it 
must be left to future investigators to com- 
plete the research in this respect. 


Stace 1: ComBINED FaTIGUE STRESSES, 
EMPLOYING Two INDEPENDENT CYCLIC 
VARIABLES 

The Testing Machine.—The type of fatigue 
machine—the No. 1 combined stress fatigue 


TaBLE 1—Materials and Programme 
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end of the specimen is attached rigidly to the 
frame of the machine. A synchronous motor 
drives a vertical disc carrying out-of-balance 
weights, of adjustable mass, which produce 
an alternating vertical -+-P. This alternating 
load is applied to the specimen through a 
horizontal loading arm, which makes an 
angle @ with the axis of the specimen; 6 
can be set at any required angle from 0 deg. 
to 90 deg. The alternating bending and 
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; 
| | Tensile | Izod | 
Item Description of material Heat-treatment Form of microstructure strength, | value, | Special objects and C.S8. fatigue tests 
| tons per | ft-lb | 
| sqin | } 
1 | 0-1 per cent carbon steel| Normalised from 900 deg.| | Ferrite and pearlite ... | 27-9 | 89 | Tests on solid and hollow specimens 
SS Cent. | | | | 
2 | 0-4 per cent carbon steel] Normalised from 850 deg.| Ferrite and pearlite ... ... 42-0 30 | Tests on solid and notched ) A steel tested in each of two 
(normali | Cent. specimens - heat-treated conditions 
3 | 6-4 per cent carbon steel] Normalised from 900 deg.| | Uniform matrix containing) 30-9 32 | Tests on solid specimens _} to reveal effect of different 
(spheroidised) | Cent.: heated for six days| spheroidised cementite, as| forms of structure of the 
| at 650 deg. Cent. and| in fully annealed steels of same chemical composi. 
| slowly cooled moderate carbon content | tion 
7 0-9 per cent carbon steel] Normalised from 820 deg.| Pearlite... Beh aes anes 54-9 34 | Tests on solid specimens 
(pearlitic) Cent. | 
5 3 per cent nickel steel (30-35) Oil-hardened from 850 deg. | Hardened and tempered 34-1 | 100 Tests on solid and notched specimens 
tons) Cent.; tempered 700 deg.| | 
Cent., air cooled | 
6 | 3-3} per cent nickel steel) Oil-hardened from 850 deg.| Hardened and tempered 46-8 | 86 | Tests on solid and notched ) Two steels selected as having 
(45-50 tons) Cent., tempered 610 deg.| | specimens the same tensile strength, 
Cent., air cooled | but differing chemical 
7 | Chromium - vanadium steel] Oil-hardened from 850 deg.) Hardened and tempered | 48-7 | 96 | Tests on solid and notched composition 
(45-50 tons) Cent., tempered 700 deg. | specimens J 
Cent., air cooled 
8 | 3} per cent nickel-chromium) Oil-hardened from 830 deg.| Hardened and tempered 58-0 | 76 | Tests on solid, hollow, and ) The same steel in the normal 
steel (normal impact) Cent., tempered 620 deg. (quickly cooled) | | | notched specimens | and embrittled conditions, 
| Cent. and cooled in water | | > same tensile strength, but 
9 | 3% per cent nickel-chromium) Oil-hardened from 830 deg.) Hardened and tempered 58-1 5} | Tests on solid and notched | widely differing, notched 
| steel (low impact) Cent., tempered 1} hours! (slowly cooled) specimens ) bar values 
| at 620 deg. Cent. and 
| cooled to 100 deg. Cent. in } 
| _ 42 hours 
10 Nickel - chromium - molyb-| Normalised 900 deg. Cent.,) Hardened and tempered | 64-8 90 Tests on solid specimens 
denum steel] (60-70 tons) oil-hardened from 850 deg. | 
Cent., tempered 640 deg. j 
Cent., air cooled | 
11 | Nickel - chromium - molyb-| Oil-hardened from 850 deg.) Hardened and tempered ...| 80-5 | 55 | Tests on solid and notched specimens 
denum steel (75-80 tons) Cent., tempered 600 deg. | 
Cent., air cooled 
12 | Nickel-chromium steel (95-| Air-hardened from 820 deg.| Hardened and tempered ...| 108 24 | Tests on solid specimens 
| 105 tons) Cent., tempered 200 deg. } 
Cent., air cooled 
13 | “ Silal ” cast iron As cast ... : | Cast | 14-9 } | Tests on solid specimens. Chosen as a near approach to a 
brittle material 
14 ** Nicrosilal ’’ cast iron As cast ... Cast a 14-2 1} | Tests on solid specimens. Chosen as representing a com- 
| paratively ductile cast iron 
| . | _— 











test conditions, it is difficult to understand 
why a scale effect should exist under geo- 
metrically similar conditions of form and 
loading. Clearly, the subject of size effect 
in fatigue is of real importance to engineering 
design; it was hoped to supplement the 
present combined fatigue programme by a 


testing machine—developed for this stage 
of the investigation has been fully described‘ 
in the 1935 paper to the Institution ; it will 
be sufficient to recall its method of operation. 
A battery of four such machines was con- 
structed and used continuously throughout 
the research. As indicated in Fig. 1, one 


TaBLE II1—Chemical Analyses of Materials 
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Materials 
| Carbon | Silicon | Man- Sulphur} 
| | ganese| 
0-1 “ cent carbon 
steel RI 0-12 | 0-185 | 0-61 | 0-012 
0-4 per cent ecarbon| | | 
steel : 0-39 0-23 | 0-65 0-017 
0-9 per cent carbon! | | 
steel | 0-86 | 0-05 | 0-13 | 0-026 | 
3 per cent nickel steel | | 
(30-35 tons)... . 0-11 | 0-22 | 0-42 | 0-011 | 
3-3} per cent nikal 
steel (45-50 tons)...) 0-34 | 0-17 | 0-57 | 0-007 
Chromium - venndienl | H 
steel (45-50tons)...| 0-41 | 0-23 | 0-71 | 0-006 | 
3} per cent nickel -| 
chromium steel oh | | 
60 tons)... ... ...| 0-30 | 0-21 | 0-58 | 0-006 | 
Nickel - chromium | - | 
molybdenum steel | 
(60-70 tons) ... ood 0-24 0-20 | 0-57 | 0-004 
Nickel - chromium -| | 
molybdenum steel} 
(75-80 tons) .. | 0-24 | 0-27 0-57 | 0-007 
Nickel - chromium] 
steel (95-105 tons)| 0-28 0-23 0-48 | 0-004 
“ Silal ” cast iron -| 2-09 total | 6-39 1-13 | 0-031 
(1-99 
graphitic) 
0-10 
combined) 
“* Nicrosilal ”’ cast) 
iron ...| 1-88 total | 4-25 | 0-60 | 0-039 
} (1-51 
graphitic) 
! (0°37 
| combined) 
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| | | 
0-015 _ — | 3-06} 1-29 | 0-54 | 0-25 
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alternating torsional moments thus applied 
to the specimen are proportional to cos 6 
and sin 6, respectively. The axle of the 
rotating disc is carried by a horizontal system 
of four cantilever springs ; the speed of the 
disc is carefully adjusted to be equal to the 
resonant frequency of all the moving parts 
vibrating on the outer ends of these springs. 
All inertia forces, other than the vertical 
forces due to the out-of-balance weights, are 
thereby eliminated from the specimen. Thus, 
with the standard cylindrical specimen, 
when the setting angle of the machine is 
6=0 deg., cycles of reversed plane bending 
stress, +f, are applied, and cycles of reversed 
torsional stress, +g, when 0=90 deg.; for 
any intermediate setting, f/g—=2 cos 6. The 
fatigue range of each material has been 
determined, by endurance tests on a 10’ 
cycles basis, at each of seven settings, i.e., 
6=0 deg., 15 deg., 30 deg., 45 deg., 60 deg. 
75 deg. and 90 deg. The cyclic stresses are 
in phase; the operating frequency of the 
machine illustrated is 2130 cycles per minute. 

Test Materials and Programme.—Crank- 
shaft steels used in practice cover a wide 
range of tensile strengths, obtainable by a 
considerable variety of chemical composi- 
tions and heat-treatments ; some difficulty 
was encountered in selecting a representative, 
but necessarily limited, series for test pur- 
poses which would have practical interest 
and also afford some information regarding 
the effect, if any, of some of these variations. 
It was decided (1) to choose a series of 
standard steels each representing a definite 
class in regard to tensile strength, in some 
cases including a pair of steels in the same 
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strength class in order to examine the effect 
of chemical composition ; (2) to include four 
types of structure, namely, (a) ferrite and 
pearlite, as in normalised carbon steels, (5) 
pearlite, (c) uniform matrix containing 
spheroidised cementite, as in fully annealed 
steels of moderate carbon content, and (d) 
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strength of each material has been determined 
at each of the selected seven values of 6 deg. 
(0 deg., 15 deg., 30 deg., 45 deg., 60 deg., 
75 deg. and 90 deg.). To investigate the 
effect of specimen form, a similar complete 
series of fatigue determinations has also been 
made on each of two steels, using hollow 
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1D Fatigue limit definitely indicated (225 results). 


LD 


Fatigue limit less definitely indicated (34 results). 


I Fatigue limit indefinitely indicated (7 results). 


Fic. 3—Typical S/N Curves 


hardened and tempered ; (3) to test one steel 
in two forms of heat-treatment having widely 
differing impact strengths, but the same 
tensile strength. This gave steels of ten 
chemical compositions, or, as two steels were 
tested in each of two forms of heat-treatment, 


TaBLE 111—Some Mechanical Properties of the Test Materials 


specimens as in Fig. 2b. Tests to determine 
the effect of one form of discontinuity of 
section on the resistance to combined fatigue 
stresses have been made on seven of the 
steels. The discontinuity was produced by 
machining a 55 deg. “sharp” V-notch 
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steel, but varied somewhat from steel to 
steel; with most steels the notch radius 
was round about half a thousandth of an 
inch ; with others, it was round about one- 
thousandth. 

The essential particulars of the test mate- 
rials and the combined fatigue stress pro- 
gramme only are summarised in Table I, 
in which the actual tensile and notched bar 
values are inserted; the chemical analyses 
are as stated in Table II. The results of 
some of the usual mechanical test data relat- 
ing to the test materials are summarised in 
Table III. In regard to items 1, 8 and 13 
of Table I, the results of the tests made on 
solid and hollow specimens of the 0-1 per 
cent carbon steel (normalised) and the 34 
per cent nickel-chromium steel (normal 
impact), together with the tests made on 
solid specimens of “‘ Silal ” cast iron, formed 
the subject of interim reports previously 
presented by Gough and Pollard‘, 5; to 
present a balanced account of the whole 
investigation, they will again be mentioned 
in this address. 

Accuracy of Estimation of Fatigue Limit.— 
Following the usual practice, the recorded 
values of the fatigue limits have been deter- 
mined by inspection of the S/N curves. 
It is unnecessary and impracticable to present 
in the present address, either in graph or 
tabulated form, the detailed results of the 
266 separate fatigue determinations which 
have been made, but it is felt that some 
indication may usefully be given of the 
accuracy of the values quoted. The accuracy 
of the estimation is determined entirely by 
the degree of ‘‘ scatter ’’ of the results, which 
is a reflection of the uniformity of the test 
‘material from specimen to specimen. Some 
materials exhibited a very high degree of 
uniformity ; a few, usually the high-tensile, 













































































| Materials 
| | | 3} 34 | Nickel- | Nickel- | | 
0-1 | 0-4 0-4 0-9 3 | 3-34 | Chro- | percent} percent| chro- chro- | Nickel- 
per cent | per cent percent | percent | percent! percent! mium | nickel- | nickel- | mium- | mium- | chro- Silal ” | ** Nicro- 
carbon carbon carbon carbon | nickel | nickel | vana- chro chro- | molyb- | molyb- | mium cast | silal” 
Mechanical properties steel | steel steel steel steel | steel dium mium | mium | denum | denum | steel iron | cast 
(nor- | (nor- | (spheroid- |(pearlitic)) (30-35 | (45-50 | steel steel | steel | steel steel | (95-105 | iron 
malised) | malised) ised) tons) | tons) | (45-50 | (normal | (low | (60-70 | (75-80 tons) 
| . | | tons) | = | impact) tons) tons) 
Tensile limit of proportionality, } | | | | | 
tons persqin.. 12-5 | 14°5 14-9 | 7% 15-8 | 26-0) 31-5 38-3 | 13-5 | 47:0 21 24 1-9 | 1-9 
Upper cag point in ‘tension,* ton | | H | | 
per sq in 16-6 23-4 18-6 | N.D. | ND. 38-0} 44-1] 49-2] 48-9] 61-3) ND. | ND. | ND. | ND. 
Ultimate tensile. strength, tons per | 
8q in eee 27:9 42-0 30°9 54-9 34-1 | 46-8 | 48-7 | 58-0 58-1 64:8 | 80-5 | 108 14-9 14-2 
Elongation at ‘fomen (=4N/), ae | | | | 
per cent.. 40} 31 395 | 133 | 40$ | 264 264 | 25 24 234 | 204 16 | Bot) at 
Reduction of area at fracture, per | | | | | | | 
cent 70 | 58 | 67 1s | 724 674 | 66 65 60s | 67 | 6 | 52 | O 1:3 
Youge modulus, E, Ib > per oa | in| } } | 
10-* 28°8 | 30-0 30-1 29-3 | 29-2 | 29-2 | 30-3 29-0 28-9 29-1 29-2 | 30-0 | 17-5 19-6 
Brinell hardness number (2mm ball, | 
120kg load)... ... | 197 | 198 144 | «248 | «(165 237 | 229 | 282 278 | 325 | 304 | 479 322 | 182 
Torsional | limit of proportionality, | | | | | 
tons per sq in | 85 10-5 5-2 | 75) 9-0] 19-0} 24-5] 23-7) 18-3] 31-4] 26-6] 28-8 4-4 2-3 
Yield _ in torsion,” tons per | | | | | | | | 
8q ir | 11-7 16-8 | 11-7 | ND. | N.D. | 27-8 30-8 37-8 | N.D 46-3 59-1 | N.D N.D N.D. 
Tostonal modulus of rupture, tons } | | | 
per sq in 32:7 | 41-7 36° 3 48-9 | 38-0 4°3 | 46-2, 52-3 | 51-2 | 57-3 | 67-5 | 89-2 23-8 32-5 
Total twist at fracture. (L] ian 8h) | | | | | 
deg. 2859 1600 | 2190 | 552 2014 | 1991 | 1402 1230 =| 1150 2085 1066 | 630 8 170 
a of rigidity, ( ‘G, Ib P per sq in | | | | } 
| 11-5 11-8 | 11-8 11-4 li- 11-4 | 12-1 11-4 | 11-5 11-5 | 11-6 | 11-3 7°6 8-6 
Izod notched bar value, ft-lb ...| 89 30 | 32 3h | 100 86 | 96 | 76 «| ~~ (Bh 90 | 55 | 24 | j | 1} 

















twelve test materials, each of which is an 
essentially ductile steel. By contrast, two 
cast irons were also included, ‘‘ Silal,’’ chosen 
to represent a near approach to a brittle 
material, and ‘“‘ Nicrosilal,’’ to represent a 
comparatively ductile cast iron. 

The programme of combined stress fatigue 
tests which has been made on these fourteen 
materials is as follows. 
solid specimen shown in Fig. 2a, the fatigue 


* N.D. denotes “ no definite yield point.” 


circumferentially round the test section of 
the specimen shown in Fig. 2c. Although 
every care was taken in the machining opera- 
tion to produce the bottom of each notch 
as sharp as possible, each notch had, of 
course, a transition curve at its root, approxi- 
mating to a ‘‘ root radius.” Using a projec- 
tion method, this ‘‘ root radius’ of each 


Using the type of specimen was measured and recorded ; it 


was remarkably constant for any individual 


heat-treated alloy steels, or cast materials, 
sometimes less satisfactory S/N curves. 
The accuracy of the testing machine was 
extremely high. The following method has 
been adopted. The S/N curves have been 
divided into three classes, denoted by “‘ D” 
(fatigue limit definitely indicated), by “‘ LD ”’ 
(fatigue limit less definitely indicated), or by 
“1” (fatigue limit indefinitely indicated). 
Fig. 3 shows three pairs of actual S/N curves 
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to illustrate these three classes; each pair 
represents the limits of the class. An analysis 
showed that of the total of 266 S/N curves, 
225, or 85 per cent, were “D,”’; 34, or 124 
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per cent, were ‘ LD,” while 7 only, or 2} per 
cent, were “I.” In the graphs to be pre- 
sented, the appropriate classification of each 
individual test point is indicated. 


(T'o be continued) 


Improved Road Traffic Signalling Detector 


S a result of continued development work, 

improvements have been made recently in 
in the design of the ‘ Autoflex”’ vehicle- 
detecting system which was introduced for 
road traffic signalling by the Siemens and 
General Electric Railway Signal Company, 
Ltd. In its improved form the pneumatic- 
electric detector embodies a new design of 
pressure mat and contact box, in which increased 
sensitivity is combined with a constructional 
arrangement conducive to long life under traffic 
conditions. 

The device derives its increased sensitivity 
from the mechanical simplification obtained by 
using an electrical interlock to prevent actuation 
of the signals by vehicles crossing the mat in 
the wrong direction. Previously this effect 
was produced by arranging the vanes in the 
contact box, which are deflected by air pressure 
impulses from the mat in such a way that, if 
the vanes were operated in the reverse order, the 
first vane was prevented from lifting sufficiently 
to make the electrical circuit to the traffic 
signal controller. 

In the new equipment the mat itself consists 
of two special rubber tubes of 2in outside dia- 
meter (1}in inside) held in a mild steel frame- 
work made up in sections, each about 1ft long, 
so that the assembly adapts itself readily to 
any curvature of the road surface and derives 
its strength from the concrete in which it is 








Fic. 1—DIAGRAMMATIC VIEW OF MAT 
FRAMEWORK 


embedded. Viewed diagrammatically as in 
Fig. 1, the greater portion of the framework is 
seen to consist of two adjacent channels of 
sufficient width to accommodate the tubes, 
and two outside flange plates pierced with holes 
through which the foundation concrete pene- 
trates to lock the assembly in the road. 

The overall width of the mat is small, so that, 
contrary to previous practice, the full weight 
of a vehicle wheel is never borne by the rubber 
alone, but is partly supported by the outside 
flanges and the “‘ nose ’’ between the channels. 
This construction limits the extent to which 
the tops of the tubes can be depressed, avoiding 
internal abrasion and the formation of rubber 
dust; it also restricts the tendency of the 
tubes to be forced out of their channels by the 
rolling—or, more seriously, the skidding— 
motion of vehicle wheels. 

Each tube is held in its channel by a spring 
bar, which is of thin semi-circular section and 
lies in the bottom of the tube. The bar is 
naturally bow-shaped in the vertical plane, but 
it is forcibly straightened when fixed in position 
so as to exert a downward pressure on the tube 
throughout its length. A metal strip pierced 
with apertures at varying intervals is fitted along 
the top of the semi-circular channel formed by 


the bar in such a way that the assembly forms 
an oscillation-damping chamber in the lower 
half of each rubber tube, as can be seen in 
Fig. 1. The shape of the bar is such that the 
circular section of the tube to which it is fitted 
is maintained, the tube walls being held against 
the side of its channel so that stones and grit 
are excluded. At each end of the framework 
carrying the tubes there is a box-shaped forging 
to receive the mounting blocks and accom- 





Fic. 2—END OF MAT SHOWING MOUNTING 
BLOCKS 


modate the conneccions with the detector box 
in the pavement. 

As shown in Fig. 2, each of the mounting 
blocks, to which the tubes are attached by 
clips, fits over four vertical studs in the end 
boxes and is held down by nuts against the 
upward pressure of the spring bar. A hole in 
the centre of each block receives a spigot 
connected by tubing to the contact box in the 
pavement. Before the block is fitted over the 
studs, a jointing compound is applied tu the 
spigot. The block is then placed in position 
and secured by the four nuts to ensure an air- 
tight and watertight connection with the 
contact box. 

A central tapped hole, normally closed by a 
plug, is provided on top of each block. To 
remove a tube the plug is withdrawn and a 
special lifting tool is screwed into the block 
in its place. The nuts securing the block are 
removed, and the block, with tube attached, is 
lifted off the studs by means of the tool. By 
this procedure a tube can be examined and 
replaced in half an hour. Another advantage 
of this type of fixing is that the studs are 


| p_Make" Contact 


Ri 


“Break” Contact 






To Controller 
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Fic. 3—ELECTRICAL INTERLOCKING CIRCUIT 


replaceable. The boxes are formed with a sump 
at one end into which grit and dirt can be 
swept for subsequent removal. 

The new contact box is similar in shape and 
size to its predecessor and consists of an outer 
and an inner casting, the latter accommodating 
the diaphragms and contacts. In the accom- 
panying diagrams the diaphragms and their 
chambers are lettered A and B, the diaphragm A 
being the first to be actuated by traffic passing 
in the normal direction. The contact of dia- 
phragm A is normally closed, but breaks on the 
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application of air pressure. A very small gap 
suffices to interrupt the current fiowing (a 
few milliamperes only), so that the arrangement 
is highly sensitive, while the absence of any 
mechanical stop, other than the contact itself, 
eliminates the effects of wear and ensures that 
the same amount of movement of the diaphragm 
always suffices to interrupt the circuit. 

Diaphragm B carries a “make” contact 
and its chamber is provided with a triangular 
rubber non-return valve so that after being 
deflected by an air pulse, the diaphragm ig 
delayed by about one-fortieth of a second before 
returning to its original position. An inter. 
locking relay R is associated with each contact 
box, but is housed separately in the control 
pillar. 

The interlocking action can be followed from 
the diagram reproduced in Fig. 3. A vehicle 
proceeding in the normal direction first actuates 
diaphragm A, thereby de-energising R and 
causing relay contact Rl to reverse and send 
an electrical pulse to the traffic signal con- 
troller. The immediately subsequent operation 
of diaphragm B and closure of-the “ make ” 
contact causes no change, a circuit through R 
having been restored already by the return of 
the diaphragm A. 

In the reverse direction, when the diaphragm 
B is actuated first, a second circuit is made 
chrough the relay R. Then, when the normal 
circuit is broken by the diaphragm A, the relay 
remains energised, the diaphragm B not having 
had time to return to its “ break ’’ position 
because of the air held in the chamber by the 
aon-return valve. In the meantime, the 
diaphragm A, having been restored, maintains 
the feed to the relay R. Throughout this 
reverse sequence, therefore, no electrical impulse 
is sent to the traffic signal controller. 

Some constructional features of the two 
diaphragm chambers are shown diagram- 
matically in Fig. 4, which indicates that light 
return springs are used to restore the diaphragms 
to their “at rest’’ positions. The slightly 
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Fic. 4—DIAPHRAGM CHAMBERS IN THE 
PAVEMENT -MOUNTED CONTACT Box 


lower sensitivity of the ‘“‘make’’ contact, 
compared with the ‘‘ break”? arrangement of 
the first diaphragm, is adequate for its purpose, 
because it is only motor vehicles that are likely 
to pull over to the off side of the road far 
enough to traverse a mat in the wrong direction. 
In practice, however, it is claimed that the 
normal bicycle and rider are heavy enough to 
make the diaphragm respond and so prevent a 
false ‘‘demand”’ signal being sent to the 
controller. 

Sensitivity to traffic passing in the normal 
forward direction is stated to be such that even 
a light cyclist will actuate the detector with 
front and back wheels, although the tyres may 
be partially deflated. 


a 


A Brin Levet Inpicator.—We have received 
particulars of a simple and effective apparatus 
which has been introduced by the Magnetic Equip- 
ment Company, of 78, Highbury Grove, Cosham, 
Portsmouth, for indicating the level of the contents 
in a bin or hopper containing powdered or granular 
material at a distant position. This new apparatus 
consists of a central switching system, -which is 
operated by pressure on a diaphragm. When the 
level of the material in the bin reaches the diaphragm 
it is deflected and actuates the appropriate switches. 
When the level of the material falls, the diaphragm 
returns to its normal position and the switches 
automatically react. The makers state that prac- 
tically any type of indication can be arranged by 
the switch selected. 
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Infra-Red Baking Oven for 
Motor Stators 


An installation employing radiant heat 
for drying and baking wound stators up to 
100 h.p., a8 @ continuous process, has recently 
been installed by Tilling Stevens, Ltd., Maid- 
stone, Kent. In this process the stators are 
conveyed slowly through a gas-fired infra-red 
tunnel, on specially constructed trucks running 


THE ENGINEER 


At this point the truck is automatically dis- 
engaged from the haulage chain; at the same 
time a signal lamp is lit up to inform the 
operator that the stator is in position under 
the appropriate lifting tackle and is ready to be 
transferred to the impregnating tank. 

After immersion in the impregnating var- 
nish the stator is drained and then replaced in 
another position on the track, predetermined so 
that it re-enters the tunnel for final baking as 
the last of the drying batch is leaving the 





WOUND STATOR ENTERING OVEN 


on a track which forms a continuous circuit. 
The trucks are arranged to engage with and 
disengage from a haulage chain at predeter- 
mined points on the track, so positioned that 





STATORS mes AFTER PRELIMINARY 


RYING 


each truck completes its heating and cooling 
cycle automatically. 

For 100 h.p. stators the cycle of operations 
is briefly as follows. A day’s output of stators 
is loaded onto the trucks and passes through 
the tunnel for drying out of the white windings, 
as indicated in our first illustration. After 
emerging from the tunnel each stator travels a 
predetermined distance until its temperature 
has fallen to the required “‘ dipping ’’ condition. 


tunnel. Then, for baking, the speed of the 
haulage chain is reduced to 2-5ft per hour to 
give the longer heating period required for 
this part of the process. The gases given off 
during the baking period are collected from 
each end of the infra-red tunnel by suitably 
proportioned hoods connected by trunking to 
a 30in extraction fan. 

Stators of motors of 10 h.p. and under are 
loaded on the trucks in batches and are 
automatically dipped and drained on a con- 
tinuous process impregnating plant. 

Because of the limited space available in 
the shop for the installation of this plant it 
was necessary to build the continuous track 
with two half-circles of 4ft 7in mean radius. 
The adoption of such a small radius on a track 
of 18in between rails ruled out the use of the 
normal bogie truck. A design was therefore 
evolved incorporating four pairs of pivoted, 
flanged wheels per truck, the pairs being inter- 
linked by multiplying radius rods. With this 
arrangement it is claimed that an operator 
can easily handle a truck loaded with half a 
ton, on the straight or curved portions of the 
track. 

To drive the haulage chain by 1400 r.p.m. 
motors, a gear ratio of 163,000 to 1 was required 
for the baking speed of 2-5ft per hour and 
90,000 to 1 for the correspondingly higher 
drying speed. A differential epicyclic speed 
reduction unit using twelve spur wheels was 
specially designed for this drive. Two 1400 
r.p.m. motors are used to drive the input side 
of the gear unit, through the medium of a 
common belt, as indicated in one of the accom- 
panying illustrations. Both motor pulleys are 
constantly engaged with the belt, but while 
one motor is driving the other is idling; the 
two motors have different pulley diameters to 
give the required speed ratio, and selection of 
the driving motor is effected through a three- 
pole changeover switch. 

We learn that, with the exception of the 
infra-red tunnels made by Parkinson and 
Cowan (Gas Meters), Ltd., the whole of the 
equipment described above was designed and 
manufactured by Tilling-Stevens, Ltd. Not 
only has the installation simplified the opera- 
tor’s task in the handling of the stators through- 
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out the drying and baking but it has halved 

the time involved in the original process of 

convection heating and manual handling. 
—_>—_—_—_ 


Welding and Railway Rolling 
Stock* 


By Mr. O. V. 8S. BULLEID, C.B.E., M.I.Mech.E. 


Tue first example of welding on the large 
scale, with which I came in contact, was the 
building of a welded barge at Richborough, 
towards the end of the first World War. The 
next large application with which I. was 
concerned was the welding of a carriage under- 
frame in the York Carriage shops of the London 
and North Eastern Railway. This work was 
carried out successfully and led to the general 
introduction of welded underframes on that 
system. The design followed the same lines 
as the riveted frame, but the result was a 
lighter and more rigid structure. This was 
shown by the building of the first frame with 
the usual camber of lin, which experience 
with riveted frames showed would be straight 
when the usual carriage body of that time, a 
teak frame and wood body with equipment, 
was put on it. With the welded frame the 
camber remained too great and subsequent 
frames had to have less camber built into 
them. I believe I am correct in saying that 
there has been no case of a welded underframe 
failing. 

The next development was the application 
of welding to wagon and underframes at 
Gorton. Here again a better underframe was 
produced, though the design still followed the 
standard Railway Clearing House design, an 
example of the tyranny of standardisation. 
In neither of these applications was it really 
appreciated that welding did require redesign 
if the best results were to be obtained. 

In detail work welding gradually extended 
its field of application on all classes of rolling 
stock—locomotives, carriages and wagons. 
The value of welding in repair work was too 
great to be-ignored. Locomotive frames when 
cracked had the cracks cut out and the plate 
welded and subsequently new pieces of frame 
plate were welded in to replace the defective 
portion. Sealing welds were used, sometimes 
in an unusual way, such as to weld round 
boiler mounting pads riveted on the back 
plates of boilers and along the ends of riveted 
strapped butt barrel joints. In 1935 the 
L.N.E. put into service three boilers with 
welded barrels which are still in service and 
have required no repair. 

The welded underframe continued to make 
progress and was followed by the iatroduction 
of welded carriage bodies of thin sheet steel, 
giving greater room inside. 

In 1941 we had the introduction of boilers 
with welded inner and outer fireboxes with a 
great saving in weight. The use of welding 
in war material gave a further fillip to welding 
by demonstrating that parts of great intricacy 
could be fabricated by electric welding and 
would be much lighter and stronger. 

The gradual application of welding to rolling 
stock prepared the way to the latest innovation 
in rolling stock on the Southern Region of 
British Railways. The double-decker coaches 
would not be a practical proposition were it 
not possible to fabricate the body frames, 
&c. These trains carry 30 per cent more 
passengers seated than the previous trains, 
with no increase in weight. The ‘* Leader ”’ 
class of locomotive also is an excellent example 
of what can be done by fabrication by welding, 
and in it welding has been applied to the fullest 
possible extent. The boiler is welded, the main 
frames are welded. The bogie, with its cylin- 
ders, frames and stretchers, is welded into a 
monobloe structure. 

The latest design of 16-ton wagon is 1 ton 
7 ewt lighter by the application of welding 
and flame-cutting techniques to the frame, 
body and details. 

These examples suffice, I trust, to indicate 
the progress in the application of welding and 
are the best augury for its growth in the future. 

* Abstracts from the Presidential Address of Mr. 
O. V. 8S. Bulleid, C.B.E. before the Institute of 
Welding, October 25, 1949, 
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V.H.F. Radio Equipment for 
Railways and Heavy Industries 


To extend the use of v.h.f. radio communica- 
tion, the General Electric Company, Ltd., 
has developed a low-power v.h.f. radio trans- 
mitter and receiver designed specially for use in 
railway systems, mines, quarries, large agri- 
cultural schemes and in similar situations where 
rough usage might be expected. 

The equipment, as illustrated herewith, con- 
sists of a 15/20-W frequency-modulated trans- 
mitter and receiver mounted in a cast light- 
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receivers step round in sympathy with the 
audio impulses transmitted. Constant monitor- 
ing at the sub-stations is therefore not necessary. 
At the wanted sub-station the operator’s 
attention is drawn by means of a bell or light. 

This selective calling system is applicable to 
simplex, two-frequency simplex or duplex work- 
ing, and is generally arranged so that all the 
unwanted stations are locked out during use 
of the main transmitter. It is always possible, 
however, to call groups or all the sub-stations 
by using special dial numbers. 

Although a two-digit scheme to cover seventy 
individual stations or a three-digit scheme to 


TRANSMITTER AND RECEIVER WITHDRAWN FROM PROTECTIVE CASE 


alloy dustproof and weatherproof case, which is 
suitable for installation in any position for 
remote control from the footplate of a railway 
engine. Within the case the equipment is 


CONTROL UNIT 


resiliently mounted, whilst for servicing and 
maintenance the whole chassis can be with- 
drawn on runners as indicated. 

An interesting feature of the apparatus is 
the (optional) built-in selective calling device 
at the left-hand end of the chassis. The 
system depends on the headquarters (fixed) 
transmitter being modulated at audio frequency 
so that uni-selectors in the sub-station (mobile) 


cover 500 will suit most circumstances, the 
number of sub-stations which can be called by 
this system is unlimited. 

Brief details of the system are tabulated 
below : 

Dimension of mobile transmitter/ 
receiver (in case) > ‘eile hia 
Wis pes ate 
Power Output 
Power consumption 
12-V d.c. input : 
Transmit 170W 
Receive bees eee! eats: cu ee 
Standby eee ee 
Frequency : One value within the range 31-5 to 184 Mc/s 
Power supply : 200/250V, 40/60 c/s a.c., or 12V d.c. 

The v.h.f. equipment at the main station or 
sub-stations can be supplied for mains or battery 
operation, and, if desired, amplitude-modulated 
transmitters can be substituted for frequency- 
modulated units. 

Fixed and mobile stations are very similar in 
appearance except that the protective cover is 
generally omitted for headquarters stations, 
which may be remotely controlled at distances 
up to several miles. Where the need is for local 
control only, a simple control unit is sufficient 
and using the equipment is similar to using the 
ordinary telephone ; a typical control unit for 
this class of service, suitable for installation on a 
locomotive footplate, for example, is illustrated 
herewith. 


33in X 18in x 16in 
2 ewt complete 
15/20W 


(approx.) at 


Library Reconnaissance* 


A MACHINE to do the literature searcher’s 


work is on its way. An experimental model 
of a microfilm locator called the microfilm 
selector has been built by Engineering Research 
Associates, Inc., of St. Paul, Minnesota, for 
the library of the Department of Agriculture 
and the Office of Technical Services. A pro- 
genitor was built at M.I.T. in 1940 from designs 
prepared by a group under the direction of 
Dr. Vannevar Bush. 

The selector, an electronic device, scans 
abstracts printed on two-thousand-foot rolls 
of 35mm film, and selects and prints copies 
of any abstracts corresponding to a previously- 
selected code. Each item on the film consists 
of two main parts—an intelligence section and a 





*From the Industrial Bulletin of Arthur D. Little, 
Inc., September, 1949 
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code section, which may contain as many as 
six index entries. This code section consists 
of a series of dots, which, by means of a photo. 
electric cell, is matched to a selection mask 
bearing the code designation of the items for 
which the machine is searching. When the 
selection mask and a code section coincide the 
selected intelligence section is photographed 
on the recording film so quickly that clear 
photographs are obtained, even of successive 
items, without interrupting the motion of the 
film. ‘This method is expected to produco a 
selected bibliography with abstracts, in 4 
fraction of the time required by manual methods, 
The device scans 60,000 items in a minute, 
Each reel of film can replace 500,000 conven- 
tional library cards. 

Much research starts in the library, but 
because this is often the most tedious pari of 
the research programme, it is sometimes 
slighted, with costly results. So vast is the 
scientific literature that a searcher may spond 
months scanning indexes of the standard 
abstracting services and compiling the abstracts 
relating to a fairly narrow field of science, 
It is estimated that it would take the microfilm 
selector only fifteen minutes to review all 
the entries for the past thirty years in Chemical 
Abstracts, a standard guide to chemical research, 
if they were coded and filmed for the machine. 
Before the war about 18,000 patents were 
abandoned annually, principally because they 
repeated earlier work not detected by adequate 
library research. 

In making a patent search or a generic search, 
where all the information on a given subject is 
desired, the machine can accomplish feats which 
undertaken manually would be unduly time- 
consuming. On the other hand, in searching 
for a few specific items, conventional methods, 
such as card catalogues, are probably prefer- 
able. 

The tremendous task of processing and 
coding the literature has thus far deterred 
libraries from adopting mechanised methods. 
When the model recently demonstrated is 
ready for actual use, it will be used experi- 
mentally with the multitudinous reports of 
U.S. and foreign war research now held by 
the O.T.S. If successful, the new selection 
technique may prove useful not only for search- 
ing the technical literature, but for commercial 
fields such as personnel selection. 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 

SPLIT COTTER PINS 

No. 1574: 1949. This standard gives the dimen- 
sions for ferrous and non-ferrous cotter pins from 
jyin to 1}in diameter and prescribes the tolerances 
on the diameter, on the length and on the form of 
the eye. A table is included showing the standard 
sizes of mild steel split cotter pins normally stocked 
by the manufacturers. Price 2s., post free. 


MILD STEEL SHACKLES 


No. 825: 1949. This standard has been exten- 
sively revised. In addition to the small and large 
dee and bow shackles in the previous 1939 issue, 
this 1949 edition includes narrow dee shackles, 
which now range from 10 cwt to 80 tons safe 
working loads. Two additional screwed pins are 
included, providing greater choice at the option 
of the purchaser. Another addition is shackles 
with screwed pins for use with Bordeaux connec- 
tions for grabs with safe working loads from 10 cwt 
to 10 tons 10 cwt. In addition to dimensional 
tables of the shackles, there are tables giving the 
complementary British lifting tackle components 
for which each shackle is suitable, proportions in 
terms of safe working load, in terms of body and 
pin diameter and approximate weights. The notes 
as to design have been amended and limitations 
are now placed on the size of screwed pins. Each 
of the six shackle types form a geometrically similar 
series, the dimensions of each type being propor- 
tional to the square root of the safe working load ; 
these proportions are given at the head of each 
column in the dimensional tables. Materials, 
workmanship, heat treatment, testing and marking 
are specified. Price 5s. 
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Continental Engineering News 


Swiss Airport Construction 

Owing to the rapid development of 
air traffic, considerable works have recently 
been carried out in Switzerland for the exten- 
sion and modernisation of the two main air- 
ports, situated at Kloten (Zurich Canton) and 

Cointrin (Geneva Canton). 
The Cointrin airfield is used by the Swissair 
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with a clear height of 41ft. Its design and 
construction presented several difficult prob- 
lems, particularly with regard to wind pressure 
distribution. Investigations on reduced-scale 
models were carried out at the Aerodynamical 
Institute of the Federal Polytechnic School, 
Zurich, under the direction of Professor Dr. 
J. Ackeret. The steel framework was designed 
by the technical services of Conrad Zschokke 
Company according to the results of these 
investigations. The main girder is a steel 
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COINTRIN§AI RPORT—CONSTRUCTION OF HANGAR 


Company as well as by several foreign com- 
panies, including British European Airways. 
Extension work started in 194], and the new 
airport was officially opened in May, 1949. 
Its cost amounted to 35 million Swiss francs 
(about £2 million). Cointrin is in a specially 
favourable position 4s regards the wind direc- 
tion, being protected by the Saléve and Jura 





mountains, so that the prevailing winds blow 
either from the north-east or the south-west. 
The airfield is therefore provided with only one 
main runway, measuring, 2200 yards long and 
55 yards wide. This runway, consisting of rein- 
forced concrete slabs, is founded on a layer of 
quarry gravel, 6in thick, laid directly on a 
formation of great bearing capacity. The 
terminal building, designed by the architects, 
Camoletti and Ellenberger, consists of a central 
hall, 49ft high and two wings each 26ft high, 
the overall length being 1600ft. 

The main aircraft hangar is 558ft by 204ft, 


lattice truss, composed of two bays each 
279ft long. The upper and lower chords of 
the girder are built of high tensile steel, having 
a tensile stress of 33 tons per square inch, 
while ordinary mild steel was used for the dia- 
gonal members. The girder is 26ft high 
end carries @ series of transverse lattice 
trusses 164ft long, with a cantilevered arm of 
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41ft. It is shown in course of erection in the 
accompanying illustration; the completed steel- 
work may also be seen in the illustration of the 
finished hangar. The roof of the assembly 
hall is supported on lattice trusses 140ft long, 
resting on main girders 262ft long, of the 
same design as for the aircraft hangar. 

The decision to build an inter-Continental 
airport at Kloten was taken in May, 1946. 
The cost of works was estimated at 594 million 
Swiss francs (about £3,400,000) and the area 
selected covers 1600 acres. The airfield will 
be provided with four runways, having lengths 
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varying between 2900 yards and 1700 yards, 
and widths from 50 yards to 83 yards. 
These runways are built of concrete over 
a consolidated base and are bordered by 
grass strips. The quantities of materials 
involved in their construction include 
1,000,000 cubic yards of earthwork and 160,000 
cubic yards of concrete. The designs of the 
main buildings at Kloten airport are struc- 
turally very similar to the designs used at 
Cointrin. 


A New All-Welded Diesel Engine in Sweden 


Recently the tanker “ Ranja,” 12,370 
tons, was handed over by Gétaverken, Gothen- 
burg, to Skibs A/S. Ruth, Oslo. She is the sixth 
vessel built by Gétaverken for this concern. An 
interesting feature of the ship is its all-welded 
diesel engine. The “ Ranja”’ is the first to be 
equipped with the new Gétaverken all-welded 
two-stroke diesel engine of a large type, result- 
ing in @ saving in weight of about 75 tons as 
compared with cast engine, or 30 per cent. The 
six cylinders of the engine develop 5200 h.p. 


Refrigerator Cars in Holland 


One hundred new refrigerator cars will 
shortly be put into service on the Dutch railway 
network. They are specially built cars with 
insulated walls and refrigerators capable of hold- 
ing up to 3-2 cubic yards of ice. The cars are 
designed particularly for carrying meat and 
bananas. The walls are double, the outside walls 
being made of a steel framework with steel 
plates; the inner walls of western red cedar- 
wood, lined with aluminium sheeting for protec- 
tion. The filling is of Agathiswood. 

The door frames are 4ft wide and 5-8ft high. 
The floor is double, the underfloor being of 
steel plates, while the top floor is of red cedar, 
lined with zinc. Between the two floors is a 
lining of Isoflex. The roof is provided with 
five torpedo ventilators. The ventilation can 
be controlled from both outside and inside the 
car. 


Electric Locomotives in Belgium 


Belgian National Rzeilways have placed an 
order for twenty-three mixed-traffic locomotives 
with the S.A. Baume and Marpent, of Haine- 
St. Pierre, intended for use on the lines now 
converted to electric traction. The first stan- 


dard gauge electric locomotive to be built 
in Belgium was completed recently and made 
its trial trip on the Brussels-Antwerp line. 

The locomotives, of the Bo-By type, have a 
power of 2200 h.p.; they are designed to haul 
passenger trains of 300 tons at 62} m.p.h., 
or goods trains of 1500 tons at 374 m.p.h. 
The main characteristics of the Belgian electric 
locomotives are as follows : weight 814 tons ; 
overall length 423ft; width 9-6ft; height 
13-2ft. The electric equipment of the loco- 
motives is supplied by the A.C.E.C. and the 
S.E.M. compsnies. 
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Metallurgical Topics 


Toughness Tests 


THE toughness of a steel, or its immunity 
from brittle failure, depends not only on its 
composition and on its structure resulting from 
heat-treatment, but also on the rate at which 
stress is applied to it and the temperature of 
the metal at the time. The toughness of a steel 
is usually measured by means of the notched-bar 
test. The reduction of area, also a valuable 
indication, is not so searching a test. A high 
notched-bar impact value in clean steel is 
almost invariably accompanied by a good 
reduction of area, but the converse is not true. 
A steel may have a very good reduction of area 
and a poor impact figure. A rapid rate of rise 
of stress occurs at the notch, thus providing a 
factor which is not present in the tensile test. 
This rate does not vary much in specimens 
tested in different machines, as the velocity of 
the pendulum is relatively small. Hence the 
impact value of a given steel depends on the test 
piece rather than on the machine used in testing 
it. Brittle fracture may, however, be produced 
in the notched-bar specimen of a steel giving a 
good impact figure at room temperature by 
testing it at a sufficiently low temperature, 
often at a temperature not far below zero. On 
the other hand, extremely large changes in rate 
of strain are necessary to produce small changes 
in the type of fracture of the steel at atmospheric 
temperature. ¢ 5 

It was in order to make tests at such high 
rates of strain as would reveal any tendency to 
brittle fracture in gun steels that German 
ordnance engineers introduced an “‘ explosion 
toughness test.” For this purpose a small 
hollow cylinder was machined out of the test 
dise taken from the gun forging, its axis being 
parallel to the length of the gun barrel. A 
specified charge, sufficient to produce consider- 
able deformation, was exploded in the cylinder 
and the character of the damage examined. 
This might vary from barrelling, with no sign 
of fracture, to complete shattering. Distortion, 
alone or accompanied by short tears, was 
accounted satisfactory. Complete fracture and 
long tears reaching to the edge of the cylinder 
were not regarded as satisfactory and were 
taken as an indication of ineffectiveness of the 
tempering treatment.? 

The work of Zener and Hollomon,? showing 
that the effect of increasing rate of strain is 
qualitatively similar to that of decreasing 
temperature of test, led Dr. F. Poboril to con- 
tribute to Metal Progress* a study of the relation 
of the explosion toughness test to the ordinary 
notched-bar impact test. The experimental 
results quoted appear to be selected from those 
already reported by F. Poboril and V. Koselev 
in a paper which was first published in Czecho- 
slovakia and was later reproduced in English in 
Iron and Steel.4 The experiments were carried 
out on a gun steel employed at the Vitkovice 
Steel Works and containing :— 


Per cent 
Carbon 0-30-0-38 
Silicon 0-20-0-40 
Manganese 0-30-0-50 
Chromium 1-40-2-20 
Nickel 1-00-1-70 
Vanadium 0-10—-0-20 
Sulphur ibe een 0-04 (max.) 
Phosphorus... .. 0-04 (max.) 


This steel was normally used at a tensile 
strength of about 58 tons per square inch. For 
the purpose of these experiments it was oil- 
hardened from 850 deg. Cent., tempered at 
about 550 deg., 600 deg. and 650 deg. Cent. for 
one, three, twelve, thirty-six or a hundred 
hours and oil-quenched after tempering. These 
different times gave, for each tempering tem- 
perature, material with a range of tensile 
strength, e.g., 550 deg. Cent., about 76-57 tons 
per square inch ; 600 deg. Cent., 63-5—47-5 tons 
per square inch ; and 650 deg. Cent., 54-44 tons 
per square inch. For a@ given tensile strength 
the best impact value is given by tempering at 
the higher temperature for the shorter time. 
Fig. 1, showing the relationship between tensile 
strength and impact value, indicates that at 
20 deg. Cent. there is a transition from tough 
to brittle fracture at about 56-62 tons per 


square inch, whilst at —78 deg. Cent. the 
transition occurs in slightly weaker material 
having a tensile strength of about 55 tons per 








square inch. The notched-bar specimens 
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— 78 Deg. Cent. and Tensile Strength of Oil-Hardened 
and Tempered Cr-Ni-V Steel 


employed were the German standard test piece, 
10mm by 10mm by 55mm, with a notch 2mm 
wide, 3mm deep, and a root radius of Imm. 
The explosion cylinders were 60mm long, 14mm 
internal and 28mm external diameter. A 
measured charge of T.N.T. was inserted and 
exploded by detonator and electric igniter. 
The explosive charges ranged in }-gramme 
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Fic. 2 the Expl Charge Required 
to Produce Fracture and Tensile Strength of Oil- 
Hardened Cr-Ni-V Steel, Tempered for Various 
Times at 550 Deg., 600 Deg. and 650 Deg. Cent. 


steps from 1-0 grammes to 5-5 grammes. The 
weight was stepped up until some sign of 
fracture developed. Any such sign, from a 
short tear to complete fragmentation, marked 
the end of the test, and the explosive charge 
required was noted as the explosion toughness. 
All tests were made with the cylinder at room 
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Fic. 3—Relation Between the Explosive Charge Required 
to Produce Fracture and Notched-Bar Impact Value 
at 20 Deg. and —78 Deg. Cent. for Oil-Hardened and 
Tempered Cr-Ni-V Steel. The numerals represent 
approximate tensile strength in tons per square inch 


temperature. Fig. 2 shows the relation between 
the explosive charge required to rupture the 
cylinder and the tensile strength of the material. 
There is a similar transition in the neighbour- 
hood of 55-60 tons per square inch to that 
shown by the notched-bar impact figure. The 
relation between the explosive charge and the 


notched-bar impact figure is shown in ig, 3 
It is linear only for notched-bar figures ob ained 
in tests at low temperature. Only the mi terial 
tempered at 650 deg. Cent. shows a linear 
relationship with impact tests made at room 
temperature. 

A similar series of tests was made on steels 
cooled more slowly from the hardening tempera. 
ture. Their hardness after tempering wag 
similar to that of the steels containing tempered 
martensite, and so also were the figures for 
explosion toughness, but their impact values 
were distinctly lower. At this lower level of 
impact value, however, there was the same 
relation between notched-bar impact figure and 
resistance to explosion. 

These conclusions harmonise with Zener and 
Hollomonn’s thesis that high impact velocity 
and low temperature both affect the toughness 
of steel in the same way. Since the explosion 
tests are subject to uncertainty due to variation 
in the functioning of the explosive, and in any 
case give only qualitative information, they 
may well be replaced by notched-bar tests at 
lower temperatures. The use of low-tempera- 
ture notched-bar tests as a method of judging 
resistance to high-velocity impact was advo. 
cated many years ago by Professor W. Schwin- 
ning in his book on ‘‘ The Materials and Con- 
struction of Gun and Rifle Barrels” (1934), 
Low-temperature impact tests have a value, 
not only in testing material to be used at sub. 
zero temperatures, but also in estimating its 
behaviour under very rapidly applied loads. 
The danger of fracture under conditions of 
shock is least in steels which maintain a good 
impact value to a low temperature. For 
ordinary constructional materials, however, it 
is doubtful whether the properties at tempera- 
tures below the working range have any bearing 
on serviceability. 

1 B,1.0.8. Final Report, No. 1132. 

2 C. Zener and J. H. Holloman, “ Trans.,”” Am. Soc. 
Metals, 1944, Vol. 33, page 163. 

3 F. Poboril, M Progress, July, 1949, Vol. 56, 
page 58. 

* F. Poboril and V. Koselev, Iron and Steel, June and 
July, 1948, Vol. 21, pages 289 and 319. 


Zirconium 

THERE has been great activity during recent 
years in the development of the metallurgy of 
what were sometimes known as the minor 
metals, many of them important as alloy- 
forming elements, but rarely obtained in the 
pure metallic state. Great advances have been 
made in the production of molybdenum and 
titanium, and zirconium is now receiving con- 
siderable attention. The production of ductile 
zirconium was the subject of a paper by Dr. 
G. L. Miller, director of research, Murex, Ltd., 
at the symposium on the Refining of Non- 
Ferrous Metals, held in London last July. In 
this paper Dr. Miller outlined the history of 
the production of zirconium since its discovery 
by Berzelius in 1824, and described the two 
processes which have survived from a large 
number of experimental methods, viz., the 
iodide disassociation or van Arkel process, and 
the Kroll process, involving the reduction of the 
chloride by means of magnesium. The first 
of these is operated on a commercial scale by 
the Foote Mineral Company of Philadelphia, 
and the other is being developed by a team of 
metallurgists attached to the U.S. Bureau of 
Mines at the Northwest Electro-development 
Laboratory, Albany, Oregon. Dr. Miller’s 
paper was confined to a description of the pro- 
cesses of extracting and refining zirconium, but 
the mechanical properties of the product have 
been described in a paper presented at the 
October Convention of the American Society 
for Metals by three of the Bureau of Mines’ 
investigators, Messrs. Hayes, Dilling and 
Roberson. * 

The properties described in this paper 
represent the accumulated experience of the 





*E. T. Hayes, E. D. Dilling and A. H. Roberson, 
“Fabrication and Mechanical Properties of Ductile 
Zirconium,” American Society for Metals, October, 1949, 
Preprint No. 32. 
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Northwest Electro-development Laboratory in 
working cast zirconium ingots to finished plate, 
sheet and rod. The metal is extremely difficult 
to handle in the molten condition, since it 
either reduces or dissolves all the known 
refractories, at the same time producing a 
metal that is too hard and brittle to be useful. 
Only graphite withstands the action. After 
being melted in a vacuum or in an inert atmo- 
sphere, the metal must be allowed to solidify 
in @ graphite crucible or must be transferred 
by bottom pouring to a tapered graphite mould. 
The fusing of a plug of zirconium after the main 
charge has been melted allows flow of metal 
through the connecting channel from crucible 
to mould. The technique is thus similar to 
that employed in the melting and casting of 
titanium. Methods of dealing with the ingot 
metal are also similar. The reactivity of 
zirconium with air at high temperatures com- 
plicates the initial working of zirconium ingots. 
The standard procedure to protect the metal 
consists of encasing the scalped ingot in a 
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Fic. 1—Effect of Cold Working on the Properties of 
Zirconium Prepared by Hot Rolling at 650 deg. Cent. 
(Hayes, Dilling and Roberson) 


piece of tight-fitting, mild steel tubing and 
welding plugs at each end. The sheathed ingot 
is heated at 850 deg. Cent. for two hours, 
flattened with the forging hammer to 2in total 
thickness (about half its original diameter), 
and then rolled at 850 deg. Cent. without 
removing the sheath. After an annealing 
treatment, the sheath is removed by shearing, 
and the zirconium may be hot rolled or drop 
forged at 650 deg. Cent., or it may be cold 
rolled to finished thickness. The sheath facili- 
tates working at high temperatures, but in the 
opinion of the authors it is not a necessary 
adjunct and will not be required in commercial 
practice provided that alternative measures 
are taken. Rolling at 650 deg. Cent. or above 
in air produces a tenacious, hard oxide skin 
that must be removed before cold working ; 
but this may be effected, without detrimental 
results, by sand blasting followed by pickling 
in a lead nitrate-hydrofluoric acid solution. 

The effect of cold rolling on the mechanical 
properties of zirconium prepared by hot rolling 
at 650 deg. Cent. is shown in Fig. 1. The pro- 
perties of the cold-rolled metal are very similar 
to those of material initially hot rolled at 850 
deg. Cent. Strength is maintained on annealing 
at temperatures up to 400 deg. Cent., but con- 
siderable softening occurs on raising the anneal- 
ing temperature to 500 deg. and the worked 
metal is fully softened by annealing at 600 deg. 
Cent. Quenching of zirconium sheet produces 
a considerable hardening effect as shown by 
the results given in Table I. This is accom- 
panied by a change in microstructure the 
significance of which is not fully understood. 
It should be remembered, however, that 
zirconium undergoes a transition at 862 deg. 
Cent. from the hexagonal close packed to the 
body-centred cubic structure, and, moreover, 
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that the specimens contained about 0-1 per 
cent of carbon and 1-5 per cent of hafnium 
besides small amounts of nitrogen, oxygen and 
iron. 





TABLE I—Tensile Properties of Zirconium. Effect of 
Rate of Cooling and of Cold Working 

Limit of} Yield 
propor- |strength,| Ultimate) Elonga- 
tionality, 0-2 tensile tion, 

Treatment 0-01 | percent | strength| per cent 
percent| offset on 

offset 2in 





Tons per square inch 








1000 deg, Cent., 1 
hr., quenched 13-4 25-4 33-1 13-7 
1000 deg. Cent., 
1 hr., furnace 


cooled ... ...| 10-8 17-1 26-5 11-8 
Cold rolled, 60 

r cent... 

ransverse ...| 23-5 36-8 38-7 11-6 





Longitudinal 26-8 | 37-6 40-2 10-2 














The hardness of zirconium falls off very 
rapidly at raised temperatures. The Brinell 
hardness number of rolled zirconium plate fell 
from 200 at room temperature to 125 at 200 deg. 
Cent. and about 25 at 600 deg. Cent. In this 
respect it resembles titanium. On the other 
hand, its tensile strength at —190 deg. Cent. 
showed a 58 per cent increase over the values 
found at room temperature, accompanied by a 
slight drop in elongation (Table II). The impact 
value of zirconium rolled at 650 deg. Cent. was 
17-5ft-lb at —190 deg., about 16ft-lb from 
0 deg. to 300 deg., ard then rose to 28ft-lb at 
600 deg. Cent. 

Zirconium can be drawn into wire in standard 
tungsten carbide dies. The clean metal is 
difficult to draw because of seizure in the 


TaBLE I1—Properties of Zirconium at —190 deg. Cent. 

















Tempera-| Ultimate} Elonga- | Brinell 
ture of | tensile tion hard- 
Treatment test,“C |strength,| percent | ness 
tons per| on 2in | number 
sq in 
Cold worked, 50 
per cent... 25 38-8 9-0 | 153 
-190 61-1 6-2 175 
Cold worked, 50 
per cent and | 
annealed | hr. | | | 
at 800 deg. 
Cont. ...  ... 25 | 26-2 24-2 124 
| —190 | 47-5 | 14-0 | 143 
| | 





dies. The oxide film produced by annealing 
in air is a satisfactory lubricant for wire drawing, 
but is extremely difficult to remove after the 
wire has reached the required diameter; but 
if not removed it will dissolve at elevated 
temperatures and embrittle the metal. The 
most satisfactory method of avoiding the 
troubles of seizure and oxidation consists in 
coating the wire bar stock with iron or copper. 
This protective sheath is then removed by 
pickling after the wire has been drawn to size. 
The value of the resistivity (50 to 52 microhms) 
is higher than that previously reported (41 
microhms) which was itself high for a pure 
metal. 

The possible field of utilisation of zirconium 
metal is at present very limited. It is too soft 
to have any structural utility, but it may 
become an important constituent of alloys. 
In the first place, its use may be confined to 
the addition of small amounts of zirconium to 
the more common metals and alloys, as, for 
example, in the newly developed zirconium- 
containing alloys of magnesium, in which the 
addition of 0-5 to 0-7 per cent of zirconium 
produces a remarkable improvement in strength 
and other properties. Preparation of zirconium 
metal is not essential to the development of 
such alloys, but its availability in the pure 
metallic state is an aid to the accurate investiga- 
tion of its influence on the properties of alloys, 
and may, in some cases, be of vital importance 
in the development of an alloy. Zirconium 
metal has some inherent advantages in its 
high melting point (1860 deg. Cent.), and the 
structural transition it undergoes may afford 
a basis for heat-treatment of the metal with 


small additions of other elements, resulting in 
improved mechanical properties, so that, later, 
it may be that zirconium-rich alloys will reveal 
useful characteristics. Before this can happen, 
however, many years’ research and development 
in a practically unexplored field will be 
necessary. 


Molybdenum-Rich Chromium- 
Molybdenum Alloys 


DEVELOPMENTS in the field of heat-resistant 
materials operating at very high temperatures 
indicate that melting point is an important 
criterion for selection. Molybdenum, with a 
melting point of 2625 deg. Cent., has received 
serious consideration as a base metal for high- 
temperature applications. Pure molybdenum, 
however, oxidises rapidly and has low strength 
at high temperatures. It may be possible to 
improve both strength and resistance to oxida- 
tion by making certain alloying additions. With 
this in view the molybdenum-rich part of the 
chromium-molybdenum binary system was 
selected by H. D. Kessler and M. Hansen! for 
metallurgical investigation. Chromium and 
molybdenum form a continuous series of solid 
solutions with a minimum in the liquidus curve 
at 25 per cent molybdenum and 1700 deg. Cent. 

It was found that the molybdenum-rich 
alloys could be successfully arc-melted and cast 
in an argon atmosphere, the technique followed 
being that developed by the Climax Molyb- 
denum Company, which consists of arc-melting 
a consumable electrode, prepared by compress- 
ing and sintering a mixture of the powder 
metals, and casting the metal directly into a 
water-cooled copper mould.” 

The hardness of the chromium-molybdenum 
alloys (containing 0-02 to 0-04 per cent carbon) 
at temperatures from 25 deg. to 870 deg. 
Cent. increased markedly with chromium 
content, reaching a maximum at 27 per cent 
chromium. An alloy of this composition showed 
a diamond pyramid hardness number of 627 
at 25 deg., 506 at 538 deg. and 440 at 870 deg. 
Cent. The hardness figures given for the sample 
of molybdenum (containing 0-06 per cent car- 
bon) agreed with previous results obtained by J. 
Engl and J. Katz, who found a gradual fall 
in hardness from 159 at 20 deg. to 101 at 347 deg. 
89 at 520 deg. and 65 at 881 deg. Cent. Kessler 
and Hansen’s figures were 188 at 25 deg., 73 
at 538 deg., and 64 at 870 deg. Cent. The 
addition of as little as 1-18 per cent chromium 
produced a marked increase in hardness at 
raised temperatures. The diamond pyramid 
hardness of this alloy was 237 at 25 deg. and 
193 at 538 deg., after which there was no further 
drop in hardness at temperatures up to 870 deg. 
Cent. Thus the hardness of this alloy at 
870 deg. Cent. was appreciably greater than that 
of pure molybdenum at room temperature. 
Carbon did not prove to be a very effective 
deoxidiser in the arc-melting process, but when 
small additions of beryllium were made for 
deoxidising purposes, they were found to cause 
a considerable increase in the hardness both of 
molybdenum and of a 1-63 per cent chromium- 
molybdenum alloy. This observation, when 
followed up, may be of importance. 

Oxidation resistance, tested for short times 
of exposure in a static air atmosphere at tem- 
peratures from 650 deg. to 980 deg. Cent., 
generally increased with increasing chromium 
content. All the alloys with less than 20 per 
cent chromium showed high oxidation rates at 
815 deg. Cent. Oxide films were porous and 
non-protective because of the volatilisation of 
molybdenum trioxide at this temperature. 

The results of the investigation showed 
that molybdenum-rich chromium-molybdenum 
alloys offer some promise for applications in 
which high strength is required at a high tem- 
perature, provided that they are not used in an 
oxidising atmosphere or that a satisfactory 
means is developed to protect the alloys from 
oxidation. 

1 Thirty-first Annual Convention, American Society for 
Metals, October, 1949, Preprint No. 33. 


2 Metals Technology, September, 
Publication No. 2052. 


3 Zeitschrift fir Physik, 1937, Vol, 106, page 1. 
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Industrial and Labour Notes 


Engineering Wages 

At the end of last week the Engineer- 
ing and Allied Employers’ National Federation 
announced that it had asked the Confederation 
of Shipbuilding and Engineering Unions to 
reconsider the position respecting its claim for 
a general wages increase of £1 a week. It will 
be remembered that the Confederation’s coun- 
cil decided last month that the claim should go 
forward, it having been advocated originally 
by the rational committee of the Amalgamated 
Engineering Union. The A.E.U., it should be 
noted, urged that the increase should be met 
from profits and not added to the price of con- 
sumer goods. 

In a letter addressed to the Confederation, 
the Employers’ Federation has stated that it 
is impossible to reconcile the claim with 
national policy, equity, or the interests of the 
nation. The three main reasons given for that 
decision were that the policy of wages restraint 
advocated by the Government and supported 
by central organisations of employers and wor- 
kers remained unchanged; that the purpose 
of devaluation of the pound—to reduce the 
price of exports—would be defeated by an 
increase of production costs; and that the 
balance of profits remaining after heavy taxa- 
tion and necessary depreciation would in no 
way meet the claim. The Employers’ Federa- 
tion added that the right of the unions to make 
and discuss the claim under existing procedure 
agreements was not disputed, but suggested 
that national and industrial conditions made 
it necessary to draw attention to some impor- 
tant considerations. 

The Employers’ Federation went on to 
stress in its letter that the present crisis had 
shown that the imperative need of the country 
was to produce more and more cheaply and it 
was, therefore, more than ever essential to 
consider plans for increasing output without 
raising costs. The proposal that the claim 
should be met out of profits was made, the 
Federation contended, on an unsound hypo- 
thesis. The unions, the Employers’ Federation 
has assumed, would not desire to encroach on 
the large proportion of industrial profits already 
taken in support of State revenue to finance the 
social and other services. In any case, the 
letter ended, the Federation was not prepared 
to concede that the highly taxed income 
resulting from the savings of millions of small 
industrial shareholders should be expropriated 
in favour of an inflationary wage movement. 

British Overseas Trade 

The detailed figures of the United 
Kingdom’s exports and imports during Sep- 
tember were published last week in the Trade 
and Navigation Accounts issued by the Board 
of Trade. The value of the month’s exports 
was £141,987,664, which was about £4,900,000 
above the August total and £30°,000 above 
July. As each of those three months con- 
tained twenty-six working days, the daily 
rate of exports in September was 3-5 per cent, 
higher than in August and slightly in excess 
of the July rate. By volume it is estimated 
that September exports were 144 per cent of 
the 1938 monthly average. Surveying the third 
quarter of this year, the Board of Trade says 
that the volume of exports was 142 per cent 
of the 1938 average, compared with 146 per 


cent in the second quarter and 156 per cent in © 


the first quarter. 

Analysis of the September exports of manu- 
factured goods reveals that vehicles—includ- 
ing locomotives, ships and aircraft—-reached a 
total of £24,395,060. To that total the export 
of new cars and chassis, which numbered 
24,590 units, contributed £6,875,701. Exports 
of commercial vehicles and chassis were also 
at a high level in September, the 13,608 units 
sold overseas being valued at £5,285,752. 
Machinery exports again made a substantial 
contribution to the month’s figures, their value 


in September being £22,968,923, and there 
was some increase in the export of electrical 
goods and apparatus, the total value recorded 
being £7,217,057: The September exports of 
iron and steel and manufactures thereof 
amounted to 183,941 tons, valued at £9,914,175. 
Coal exports totalled 1,234,628 tons, valued 
at £4,512,669. 

In presenting the September accounts the 
Board of Trade has pointed out that final 
figures of exports by destination are not yet 
available, but provisional estimates indicate 
that exports to the U.S.A. were valued at 
£4,100,000 and were the highest since March. 
The provisional figure for the third quarter is 
£11,200,000, which is £1,300,000 above the 
second quarter value, but £4,500,000 below 
that achieved in the first quarter of the year. 
For exports to Canada, the September value 
has been estimated provisionally at £5,300,000, 
and the value for the third quarter is put at 
£18,700,000. It is explained, however, that 
the effect of the alteration in the sterling-dollar 
exchange rate is not reflected in the September 
figures since there is always a time lag between 
shipments and the inclusion of the relevant 
figures in the monthly accounts. . 

Imports into the United Kingdom in Sep- 
tember were valued at £181,072,513, the lowest 
figure recorded since February. Over the 
whole of the third quarter the value of retained 
imports was £549,800,000, a figure £16,300,000 
below that of the preceding quarter. 


The Export Credits Guarantee Department 


It was announced by the Board of 
Trade, towards the end of last week, that new 
facilities were being offered by the Export 
Credits Guarantee Department to help exporters 
to Canada and the U.S.A. The facilities include 
guarantee against loss arising from market 
research surveys, which do not pay for them- 
selves over a period of time, and guarantee 
against loss involved in extraordinary advertis- 
ing and sales promotion expenditure. 
Hitherto the Export Credits Guarantee 
Department has insured about 3000 exporters 
of all kinds of goods. Its intention now is to 
contact firms throughout the country which 
may be in a position to export to the dollar 
areas, and for that purpose thirty-two agents 
have been appointed in various parts of Great 
Britain. 


Joint Consultation in the Coal Industry 


Addressing a conference on Human 
Relations in Industry, held in Nottingham 
last week, Sir Hubert Houldsworth, K.C., 
Chairman of the East Midlands Divisional Coal 
Board, claimed that joint consultation in the 
coal-mining industry had been of great value. 
He said that joint consultative committees 
had helped in developing understanding between 
those with management duties and those repre- 
senting workmen. 

The real difficulty with joint consultation, 
however, Sir Hubert continued, was to “ get 
over’ to the general body of the workpeople 
the knowledge which the workers’ representa- 
tives had attained, and the reasons for recom- 
mendations which had been made. That, he 
thought, was the major weakness in consulta- 
tive machinery to-day. Sir Hubert added 
that another important aspect of human rela- 
tions in industry was the establishment of a 
satisfactory conciliation machine, with the 
will to work it properly, but if there was not 
that will, the best of the conciliation machinery 
was of little value. 


Supervision of the Iron and Steel Industry 


In the current issue of its Monthly 
Statistical Bulletin the British Iron and Steel 
Federation includes an article which surveys 
the work of the Iron and Steel Board. It will 
be recalled that the Board was dissolved on 
March 3lst last, after an existence of two and a 
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half years. The Federation’s observa‘ ion jg 
that “‘ there came to an end, for the tim: being 


at any rate, an experiment of consii!crable 
significance for the future of British industry,” 

The Board, the article says, was an au: inority 
whose impartiality was above suspicic, be. 
cause, unlike a Minister responsible for a ntiona. 
lised undertaking, it had no owning interest 
in the industry it looked after. It was :.cutra] 
in balancing the plans of the steel iniustry 
against those of other industries; in judging 
between the claims of certain firms or sections 
within the steel industry and those of other 
sections; and ip adjudicating between the 
interests of the industry and those of the con. 
sumer. It was a body, the Federation claims, 
on which labour and the public were repre. 
sented in their own right, ‘ without the com. 
promise of loyalty to his following, which 
must result when a trade union leader is placed 
on the managing board of a_ state-owned 
concern.” In short, it is suggested, the Loard 
exercised a more effective control over the iron 
and steel industry than has been secured by 
the public over the industries now publicly 
owned. 


The article concludes by saying that if the 
Board was re-established, there are, no doubt, 
some respects in which its working could be 
improved, It has been questioned, for instance, 
whether, through the Iron and Steel Board, 
the Minister of Supply had adequate powers 
to force the industry to follow a line of conduct 
which he might hold in the national interest 
should be followed but which the. industry 
might be reluctant to pursue. But, the Federa- 
tion comments, ‘‘the frequency with which 
such differences might arise can be exag- 
gerated.”” Disagreement between industry 
and the Government would in fact be likely to 
arise only if the course of action urged by the 
latter was thought to be commercially unprofit- 
able. Finally, it is stated that the iron and 
steel industry, while opposing firmly and 
unitedly any proposal of nationalisation, has 
repeatedly expressed its willingness to accept 
supervision. The problem of strengthening 
the Board’s powers, it is urged, would certainly 
appear to be easier of solution than the many 
problems which have been found to attend the 
assumption of ownership by the State. 


Tin Buying Arrangements 

Following an announcement that the 
London Metal Exchange is to be reopened on 
November 15th for dealings in tin, the Ministry 
of Supply has made a statement about tin 
buying arrangements during the period Sept- 
ember 19th to November 15th. The statement 
says that so far as sales of Malayan tin during 
that period match the intake, the Malayan 
smelters and producers will get the benefit of 
the actual selling price, which means that on 
the current selling price of £739 a ton ex smelter 
Penang and Singapore, the smelters will get 
£728, the difference representing the Ministry’s 
warehousing, interest charges, &c. 

To the extent, if any, that intake exceeds 
sales so that the Ministry has to increase its 
stocks of Malayan tin, the smelters will be paid 
£553 10s. a ton, which was the price ruling prior 
to September 19th. The Ministry’s intention 
is that any release of its stocks shall take place 
in an orderly manner with proper regard to the 
need for reasonable price stability. Pending 
determination of the final price to the smelters 
in the foregoing manner, an interim payment of 
80 per cent of the smelters’ share of the current 
selling price—-at present £582 10s. a ton—is to 
be made. The balance will be payable to the 
Government of the Federation of Malaya for 
distribution to the industry after deduction of 
taxation. 

The statement explains that a_ similar 
arrangement, by reference to intake and sales 
of English tin, is being made for the Ministry’s 
purchases of Nigerian concentrates during the 
period. 
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French Engineering News 


(From our French Oorreepondent) 

An exhibition for the equipment of the 
French Union now being held in Paris covers 
all sections of industry. Two big stands present 
the work of Electricité et Gas d’Algerie and 
many companies show plant for use in the 
mining industry. French tractors are shown 
amongst the plant in the rural equipment 
gection. Other activities répresented . include 
forestry, Sugar refining, distilleries, cement 
works and food conserving. A prefabricated 
house, in a light alloy, is said to be transportable 
by air and is guaranteed to resist tornadoes. 
It is furnished with mosquito netting and 
“rholesvyl ” textile, a particularly resistant 
synthetic material. In another design, alu- 
minium foil is used to secure thermal and sound 
insulation, reinforced by a layer of insulating 
material. The aluminium roof reflects solar 
rays and its temperature is used to draw air 
throughout the house. 

* * * 

The Government has decreed a reduction 
in the price of French tractors and the establish- 
ment of Customs protection, in the hope that 
this decision will lead to a general decrease in 
the cost of agricultural produce. The re-estab- 
lishment of Customs duties on tractors is 
expected to encourage French constructors. 
In the meantime, the Americans are not only 
bringing their capital into France, but also 
their models and methods. Because France 
lacks dollars to import tractors, an associate 
of the International Harvester Company of 
America is to produce in France a 20 h.p. tractor 
which is entirely American, including the 
engine. The Renault Régie, which produces a 
similar tractor, is not enthusiastic about the 
project, which will, by the end of 1951, be 
producing tractors at slightly lower prices than 
the Renault model. The plant will be con- 
structed at Saint-Dizier and will produce 7000 
tractors annually. Similar activity is being 
undertaken by the Canadian firm, Massey 
Harris, which will, however, use French engines 
for 10 to 11 h.p. tractors which will be produced 
on a large scale. 

* * * 

Electric power supply is still a source of 
anxiety to industrial circles in France. It is 
possible that the present system of cuts will 
be intensified but, even if that is avoided, 
the shortage of power is harmful to industry. 
Rebutting rumours that cuts will be increased 
from one to two days weekly, an official com- 
miniqué says that there is at present no ques- 
tion of doing so. Only very cold weather 
would make this action necessary. New plants 
are assisting in the production of 60 million kWh 
daily from thermal sources out of the daily 
consumption of between 80 and 87 million kWh, 
and this winter it is hoped thermal production 
will increase to 70 million kWh daily. At the 
moment coal stocks amount to 790,000 tons, 
against 530,000 tons last year. The duration 
of the power shortage is a more difficult prob- 
lem. E.C.A. has allocated 16,535,000 dollars 
for the purchase of electrical material, and a 
plan for the construction of a 100,000-kW 
thermal plant at Dechy has been approved. 
The plant will be worked by Charbonnages de 
France and will employ non-commercial fuel. 
Annual production is estimated between 400 
and 500 million kWh. But the main source 
of future supply remains hydro-electric. 

An important factor is the transmission of 
power and the development of interconnec- 
tions. A large part of the Monnet Plan in 
this respect has already been put into effect, in- 
cluding the installation of a 100-MVA, 220/ 
150kV, three-phase transformer at Mazin- 
garbe. This transformer is one of the largest 
in the world and permits interconnection 
between the 150kV network of the large 
thermal plants in the coal hasin and the general 
220kV French network. 

* * * 

The Electricité et Eaux de Madagascar Com- 
pany has ordered a 1800-kW turbo-alternator 
for the Antelomita II plant and has secured the 
material necessary to make the transmission 
line from Antelomita to Tananarive, suitable 
for 35kV current. 
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Notes and Memoranda 


Rail and Road 


LIGHTING IN BLACKWALL TUNNEL.—The London 
County Council proposes to install new and improved 
lighting in Blackwall Tunnel, at an estimated cost 
of £30,000. Protracted tests have been carried out 
with various types of lamps and fittings, the results 
of which have been studied in consultation with the 
Ministry of Transport and the Metropolitan Police, 
and it has been generally agreed that fluorescent 
lamps mounted on the two sides of the tunnel at a 
height of approximately lOft from the footpath 
will be the most satisfactory. It is proposed that 
such an installation shall be provided in the north 
section of the tunnel, and subsequently extended, 
section by section, to the remainder of the tunnel, 
so as to embody any improvements suggested by 
experience gained from the first section of the work. 
The work will be carried out at night, and it is 
proposed, in due course, and in the light of expe- 
rience gained, to consider improving the lighting 
in Rotherhithe Tunnel. 

EASTERN AREA RoapD TRANSPORT SCHEME.—The 
British Road Transport Commission says that the 
merits of a passenger road transport scheme for an 
eastern area are being considered in accordance 
with Section 63 of the Transport Act, 1947. Pro- 
visionally, the area is to comprise the counties of 
Cambridgeshire, Huntingdonshire, Isle of Ely, 
Norfolk, Soke of Peterborough, East and West 
Suffolk, together with parts of the adjacent counties 
of Bedfordshire, Buckinghamshire, Essex, Hertford- 
shire, Leicestershire, Lincolnshire (Holland and 
Kesteven), Northamptonshire and Rutland. Such 
an area would be divided into districts to facilitate 
efficient control of services. It is explained that 
this step follows an earlier review of the existing 
passenger road transport services in Great Britain. 
The Commission already controls the four largest 
passenger transport undertakings now operating in 
eastern and adjacent counties, and suggests that 
such predomination of interest presents obvious 
opportunities for a closer link-up of the transport 
services in this area, including co-ordination with 
the railways. The Commission and its Road 
Passenger Sian have not yet arrived at any 
conclusion as to the form which a proposed eastern 
area scheme should take, and the Executive will 
welcome representations, as provided in the Act, 
from any local authority whose area comes within 
the limits of the proposed scheme. 


Air and Water 


Suip ReEparRS IN CONTINENTAL PortTs.—A 
parliamentary question has been put recently to 
the Minister of Transport asking how many ships 
are now being built abroad for British owners and 
how many British vessels are undergoing major 
repair in Continental yards. In a written reply, the 
Minister has stated that no ship is now being built 
in a foreign country for British owners, but that 
two British vessels are now undergoing major 
repairs in Continental ports. In both cases, the 
reply explains, the owners invited tenders from a 
number of ship repairers. The best British esti- 
mates were 25 per cent and 26 per cent higher in 
cost respectively, and 30 per cent and 100 per cent 
longer in time. 

SAFEGUARDS AGAINST BUILDING NEAR AIRFIELDS. 
—A circular has been issued to local planning 
authorities in England and Wales by the Minister 
of Town and Country Planning calling attention to 
the consultations which will be necessary before 
planning permission is given for buildings in the 
neighbourhood of airfields. As a rmanent 
measure, safeguarding maps will be issued for each 
airfield with which the local planning authority will 
be concerned, and consultation will be with the 
appropriate flying department indicated. Until 
such maps are issued planning authorities are 
instructed, before granting permission for develop- 
ment on or in the neighbourhood of airfields, to 
consult with the local superintending engineer of 
the Air Ministry or, in the case of naval airfields, 
with the Admiralty Chief Surveyor of Lands. 


Miscellanea 

THE Lonpon Metat Excuance.—The Minister 
of Supply stated in Parliament, on Monday last, 
that dealings in tin would be resumed on the London 
Metal Exchange on Tuesday, November 15th. 

Zinc Attoy Dre Castine.—A booklet, entitled 
‘* Questions and Answers,” has been published by 
the Zine Alloy Die Casters’ Association, showing the 
variety of ways in which zinc alloy die castings may 
be employed in modern industry. Copies may be 
obtained from the Association at Lincoln House, 
Turl Street, Oxford. 


British “ Dirac” EqQurepMENT FOR CANADA’S 
TELEPHONE Crty.—An interesting item in Britain’s 
exports to dollar areas is the automatic telephone 
exchange equipment for Brantford, Canada’s Tele- 
phone City, one time home town of Alexander 
Graham Bell and birthplace of the telephone. The 
automatic exchange equipment (known in the 
Dominion as “ dial’’) was manufactured and sup- 
plied by Standard Telephones and Cables, Ltd., 
London, and was installed by this company in 
association with the Northern Electric Company in 
the Bell Telephone Company’s Brantford exchange 
building, in the portico of which is the recently 
a memorial statue of Alexander Graham 


** CHARTERED Civit ENGINEER.”’—The first issue 
of a magazine with the above title has just been 
issued by the Institution of Civil Engineers to its 
members with the current issue of the Journal. 
This publication is intended to supplement the 
Journal by bringing the activities of the Institution 
more fully to the notice of members and students. 
It contains notices of forthcoming activities of the 
Institution, abstracts of forthcoming papers, and a 
note on the armorial bearings of the Institution, 
which were granted this year. It is hoped that this 
issue of The Chartered Civil Engineer will be the 
first step towards a full-size magazine, and that 
future issues will contain short articles or photo- 
graphs of general engineering interest. 


CHEMICAL-RESISTING THERMO-PLASTIC GLAND 
Packines.—A new type of plastic gland packing, 
for the oil-refining, chemical and food industries, 
is stated to have been developed by Crane Packing, 
Ltd., of Slough. Fabricated from a new thermo- 
plastic material of considerable physical strength, the 
packings are almost entirely inert to solvent and 
corrosive attack by oils, chemicals and gases in 
regular use in industry. In the course of develop- 
ment research, the only corrosive substance found 
to have an effect, and this was minor, was hydro- 
fluoric acid, which is used for glass etching. The 
packings are claimed to be suitable for use in tem- 
peratures up to 450 deg. Fah. They are resistant to 
deformation and act as a lubricant and do not 
adhere to moving parts. 


Farapay House OLp STuDENTS’ AssocriaTION.— 
Members of the Faraday House Old Students’ 
Association met on Friday, October 21st, at the 
Savoy Hotel, London, for their annual dinner and 
reunion, under the cheirmanship of their President, 
Mr. L. H. Short, M.C. Among the guests were 
Professor E. B. Moullin, President of the Institution 
of Electrical Engineers, who proposed the toast of 
‘* Faraday House,” and Sir George Nelson, who pro- 
posed the toast of “‘ The Chairman.” Other after- 
dinner speakers included Mr. H. H. Bottomley, Secre- 
tary of the Department of Overseas Trade, Mr. F. 
Smith, Dr. W. R. C. Coode Adams, Principal of Fara- 
day House, and Mr. L. H. Short. Referring to elec- 
trical exports, Mr. Short spoke of British engineers 
working overseas as one of our most valuable 
exports. For these engineers a fluent knowledge of 
foreign languages was an asset, but even more 
imprtoant, in Mr. Short’s extensive experience, was 
the high standard of professional sincerity upon 
which the British reputation for professional 
integrity was founded. 


EXTENSIONS TO FINNISH TELEPHONE NETWORK. 
—Orders for important extensions to the Finnish 
telephone network have been received by Standard 
Telephones and Cables, Ltd., London. Although 
the density of traffic has already justified cable 
systems on one route, and is fostering the considera- 
tion of the wider application of such systems, 
sparse population and considerable distances 
between centres have resulted in the development 
of Finland’s long-distance telephone network prin- 
cipally on the basis of open-wire lines, many of 
which are now operated with high-frequency carrier 
telephone systems. The equipment covered by the 
new order will add to the growing network of carrier 
systems. A chain of three new three-channel 
carrier systems will provide through circuits from 
Helsinki to Rovaniemi in the north. Over part of 
the route, as far as Oulu, there will be installed a 
twelve-channel system of a type which has found 
great favour in Spain, Argentina, South Africa and 
elsewhere since the war; another twelve-channel 
system is to be installed between Helsinki and 
Kuopio in the north-east. Other three-channel 
systems will run from Helsinki east-north-east to 
Joensuu, and south-west from Jyvaskla to Turku. 
The three-channel systems will embody the new 
mounting technique, which was developed by 
Standard Telephones and Cables, Ltd., since the 
war to economise in floor space and provide much 
easier maintenance than hitherto. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dec., desirous of 
having notices 9, inserted in — column, are 
requested to 


inf should office on, or 
Sj, he omlng of he Monday ofthe wsk src 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Mon., Oct. 3lst.—Souta Lonpon Brancw: The Café 
Royal, North End, Croydon, “A.C. Motor Control, 
including reference to Electronic Control,” S. H. 
Harding, 8 p.m.——BovurNEMOUTH Brancu: Kings’ 
Arms Hotel, Dorchester, “Farm Electrification,” 
P. W. Dod, 7.30 p.m. 


Tues., Nov. 1lst.—S.E. Lonpon Brancu: Castle Hotel, 





High Street, Eltham, ‘“M.I.C.C. Cables and Their 
Application,” G. E. D. Redman, 8 p.m. Ww. 
Lonpon BRaANcH: Town Hall, Hammersmith, 


“Special Protective Means for Portable Electric 
Appliances,” F. E. Butcher, 7.30 p.m. N.W. 
Lonpon Brancu: St. Hilda’s Hall, Northolt Road, 
South Harrow, Discussion on ‘“ Standardisation,” 





7.45 p.m. 
Wed., Nov. 2nd—N. Lonpon Brancu: St. John’s 
Hall, Hoppers Road, Palmers Green, ‘ Insulating 


Varnishes and Their Uses,” J. S. Hann, 8.15 p.m. 

Sat., Nov. 5th.—S. Wates Brancn: Y.M.C.A., Cardiff, 
“Staff Recruitment,” 3 p.m. 

British Institution of Radio Engineers 

Wed., Nov. 2nd.—MERSEYSIDE SECTION: Accountant’s 
Hall, Derby Square, Liverpool, ‘* Electronics in Air- 
eraft Design,” A. L. Whitwell, 7 p.m. 

Thurs., Nov. 3rd.—Scottisa Section: Heriot Watt 
College, Edinburgh, ** The Performance and Stability 
of Permanent Magnets,” A. J. Tyrrell, 6.45 p.m. 

Chemical Society 

Thurs., Nov. 3rd.—Burlington House, Piccadilly, W.1, 

Reading of Original Papers, 7.15 p.m. 
Diesel Engine Users Association 

Thurs., Nov. 3rd.—Institute of Marine Engineers, 85, 
Minories, E.C.3, Discussion on “ Crankcase Explo- 
sions,” 5.30 p.m. 


Incorporated Plant Engineers 
Mon., Oct. 31st.—Wexst anp East Yorks Brancu: The 


University, Leeds, lecture and film, ‘Through the 
Mill,” 7.30 p.m. 
Tues., Nov. 1st.—S. Wates Brancw: Grand Hotel, 


Westgate Street, Cardiff, ““ Why Have a Boiler House, 
L. G. Northcroft, 7.30 p.m. 

Fri., Nov. 4th—BremincuaM Brancu: Imperial Hotel, 
Temple Street, Birmingham, “ Feed-water Treat- 
ment,” W. F. Gerrard, 7.30 p.m. 

Institute of British Foundrymen 

To-day, Oct. 28th. —F ALKIRE Section: Temperance Café, 
Lint Riggs, Falkirk, “ Practical Methods of Rust 
Prevention,” Wm. Montgomery, 7 p.m. 


Tues., Nov. 1st—BurRNitEY Section: Mechanics Insti- 
tute, Manchester Road, Burnley, “*A Mechanised 
Foundry,” B. Malone, 7.30 p.m. 

Mon., Nov. 7th—SHEFFIELD BraNcH: Royal Victoria 


Station Hotel, Sheffield, “The Development of 
Foundry Sand Control,” G. L. Harbach, 7.30 p.m. 


Institute of Industrial Supervisors 
Thurs., Nov. 3rd.—Smetuwick Section: Chance Tech- 
nical College, Crocketts Lane, Smethwick, Industrial 
Films, * Steel,’ and Others, 7 p.m. 
Institute of Physics 
Tues., Nov. \st.—Scottish Brancu: University Col- 
lege, Dundee, “Recent Advances in Nuclear Physics,” 
P. L. Dee, 4.30 p.m 
Sat., Nov. 5th, —S. Wates BRance : University College, 
Swansea, ““Some Applications of Classical Physics 
in the Textile Industry,” F. C. Toy, 2 p.m. 


Institute of Road Transport Engineers 

To-day, Oct. 28th.—MipLanps CENTRE: Crown Inn, Bir- 
mingham, “ Modern Chassis Design,” A. Jenson, 7 p.m. 

Mon., Nov. 7th—Scortish CENTRE: North British 
Hotel, Edinburgh, “ Present and Future Trends in 
Fuel Injection Equipment for Road Vehicle Engines,” 
H. G, Dunn, 7.30 p.m. 

Institute of Transport 

To-day, Oct. 28th—NoTTINGHAM GRADUATE AND STUDENT 
Society: City Transport Offices, Nottingham, ‘‘ The 
Function of the Licensing Authority,” J. W. Fletcher, 


7 p.m. 
Institution of Civil Engineers 

To-day, Oct. 28th.—YORKSHIRE ASSOCIATION : Royal 
Victoria Station Hotel, Sheffield, ‘‘ Recent Develop- 
ments in Air Survey Technique and their Applications,” 
P. G. Mott, 7 p.m. 

Tues., Nov. \st.—Great George Street, Westminster, 
S.W.1, Presidential Address, V. A. M. Robertson, 
5.30 p.m, 

Wed., Nov. 2nd.—Great George Street, Westminster, 
S.W.1, Association of London students: Address by 
Chairman of the Committee, 5.30 p.m. 

Institution of Electrical Engineers 

Mon., Oct. 31st.—Rapio Section : Savoy Place, Victoria 

Embankment, W.C.2, “ The C.B.8. Colour Television 


System in the United States,” P. C. Goldmark, 
5.30 p.m. 
Tues., Nov. 1st.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2, ‘“ Recent 


Developments in Comparative Methods of Testing 
A.C. Electricity Meters,” S. F. Musson and R. E. 
Mell, 5.30 p.m. N. Mipuanp CENTRE: Royal 
Station Hotel, York, “ Tidal Power and the Severn 
Barrage,” H. Headland, 7 p.m, 

Thurs., Nov. 3rd.—OrDINARY MEETING: Savoy Place, 
Victoria Embankment, W.C.2, ‘ Electrical Weigh- 
ing,” H. I. Andrews, 5.30 p.m. 
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Institution of Engineering Inspection 

Tues., Nov. 1st—Coventry Brancu: Technical Col- 
lege, Coventry, “‘ Thread Production and Inspection,” 
Film and Lecture, F. Hodgkins, 7.30 p.m.——8.W. 
Branco: Grand Hotel, Broad Street, Bristol, ‘ Wire 
and Its Uses,” M. Adams, 7 p.m. 

Thurs., Nov. 3rd.—LONDON CENTRE: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, ‘“ Human 
Relations in Industry,” W. H. Bower, 6 p.m. 

Institution of Engineers and Shipbuilders in Scotland 
Tues., Nov, 1st.—39, Elmbank Crescent, Glasgow, C.2, 
“ Diesel-Electric Propulsion for Small Craft,” E. L. N. 
Towle, 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

To-day, Oct. 28th.—MANCHESTER AND District BRANCH : 
Victoria Station Hotel, meee 3 “ Aspects and 
Developments in School Heating,” C. . A. Reynard and 
E. Goring, 6.30 p.m. 

. 2nd.—East Mripianps Branca: Victoria 
Station Hotel, Nottingham, “High Pressure Hot 
Water Heating,” J. R. Kell, 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, Oct. 28th.—Storey’s Gate, St. James’s Park, 
8.W.1, ““The Thermal Efficiency of a Hand-Fired 
Natural- Draught - Lancashire Boiler,” T. F. Hurley and 
W. J. Sparkes; ‘* The Influence of Certain Factors an 
the The aes of a Lancashire Boiler,” E. G. Ritchie 
and N. Y. Kirov, 5.30 .m.——SOUTHERN Branoq 
GRADUATES’ SECTION : unicipal Technical College, 
Brighton, film evening, “The Production of High 
oa Steel,” ‘‘ Power for Locomotives,” “ Forgings,” 

.30 p.m. 

Sat., Pet. 29th.—YorRKSHIRE BRANCH GRADUATES’ 
Section: Hotel Metropole, Leeds, “ Heating and 
Ventilating Engineering,” K. Stead, 2.30 p.m. 

Mon., Oct. 31st.—DERBY AUTOMOBILE DIvISION CENTRE : 
Midland Hotel, Derby, Joint Meeting with East Mid- 
lands Branch, Address by the Chairman, E. A. Watson, 


7 p.m, 
Tues., Nov. lst-—Coventry AUTOMOBILE DIVISION 
CENTRE: Geisha Cafe, Hertford Street, Coventry, 


Address by the Chairman, E. A. Watson, 7 p.m. 
Wed., Nov. 2nd.—Storey’s Gate, St. James’s Park, S.W.1, 
“Rubber Springs in Mechanical Engineering,” A. 
St. E. Cardew, 6.30 p.m. N.W. Branow Grapvu- 
aTEs’ SEcTION: Engineers’ Club, Albert Square, 
Manchester, ‘“‘Why Do We Work,” H. R. Marten, 


6.45 

Thurs. bp 3rd.—N.W. Brancu: Electricity Show- 
rooms, Liverpool, “Marine Boiler Deterioration,” 
I. G. Slater and N. L. Parr, 6.45 p.m. 

Fri., Nov. 4th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“Some Developments in Instrumentation for Air- 
flow Analysis,” K. W. Todd, 5.30 p.m. 

Institution of Production Engineers 

Wed., Nov. 2nd.—NOTTINGHAM SECTION : Victoria 
Station Hotel, Nottingham, ‘ Mechanised Mining,” 
J. A. Rogers, 7 p.m. Preston Section: Harris 
Institute, Corporation Street, Preston, ‘‘ The Produe- 
tion Engineer—His Education and Training,” T. B. 
Worth, 7.15 p.m.——WOLVERHAMPTON SECTION : 
West Midland Gas Board Demonstration Room, 
Clarence Street, Wolverhampton, ‘The Corby Iron 
and Steel Works of Stewarts and Lloyds,” E. A. 
Taylor, 7 p.m. 

Thurs., Nov, 3rd.—Guascow Section: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, C.2, Discussion on “ Production Problems,” 
T. Green, L. Brown and J. Menzies, 8 p.m. 

Fri., Nov. 4th—W. Wares Sus-Section: Y.M.C.A,, 
St. Helen’s Road, Swansea, “Industrial Digest,” 
evening, 7.30 p.m. 

Institution of Works Managers 

Wed,, Nov. 2nd.—Lonpon BRANCH : re Society of 
Arts, John Adam Street, Adel W.C.2, “* Industrial 
Psychology,” Mrs. W. Raphact 6. 45 p.m. 

Junior Institution of Engineers 

To-day, Oct. 28th.—39, Victoria Street, 8.W.1, “* National- 
ee of the Engineering Industry,” H. J. Novy, 
6.30 

Wed., Tee. 2nd.—MipLanp SEcTION: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
Presidential Address, Stacey G. Ward, 7 p.m. 

Fri., Nov, 4th.—39, V ictoria Street, Westminster, 8.W.1, 
Film Evening, ‘‘ Modern Chairmaking,” * Steel- 
Making,” introduced by J. G. Hopcraft, 6.30 p.m. 

Manchester Association of Engineers 

Fri., Nov. 4th.—Engineers’ Club, Albert Square, Man- 
chester, “‘ Oxygen in Industry and its Applications,” 
N. L. G. Lingwood and R. E. Dore, 6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Oct. 28th.—Literary and Philosophical Society, 
Newcastle-upon-Tyne, “‘ Steam-Gas Power Plant and 
Marine Propulsion,” R. W. Bailey, 6.15 p.m. 

Royal Society of Arts 

Wed., Nov. 2nd.—John Adam Street, Adelphi, W.C.2, 
“The State, the Society and Industry,” Ernest W. 

Goodale, 2.30 p.m. 
Sheffield Society of Engineers and Metallurgists 

To-day, Oct. 28th.—The University, Sheffield, “‘ The 
Plastic Behaviour of Solids,” Sir Andrew McCance, 
6.30 p.m. 








Society of Engineers 
To-day, Oct. 28th.—17, Victoria Street, S.W.1, Address 
by President, E. 8. Waddington, 6.30 p.m. 
Stephenson Locomotive Society 
Wed., Nov. 2nd.—N.W. CENTRE: Manchester Geo- 
graphical Society, St. Mary’s Parsonage, Deansgate, 


Manchester, ‘‘ The Locomotives of the G.S.R., 1925- 
1945,” J. I. C. Boyd, 6.30 p.m. 
Women’s Engineering Society 
Tues., Nov, lst.—MANCHESTER BraNcH: Engineers’ 


Club, Albert Square, Manchester, “Soap and its 
Ancillary Products, Their Manufacture and Uses,” 
H. T. Sutcliffe, 6.30 p.m. 
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Personal and Business 


Lorp KILiEearN has been elected a director of 
Siemens Brothers and Co., Ltd. 

Mr. A. H. Smytu, M.I.C.E., and Mr. R. §, y, 
Barber, M.1I.Struct.E., have resigned froin the 
board of Dow-Mac (Products), Ltd. 

British Timken, Ltd., announces the appoint. 
ment of Mr. R. Howard, A.M.I.Mech.E., as chief 
technical engineer in its railway division, 

THE Visco ENGINEERING CoMPANY, Ltil., hag 
now opened its new factory at Croydon. It replaces 
the building destroyed by a flying bomb in June, 
1944. 

F. J. Epwarps, Ltd., has appointed the Rockley 
Machinery Company, 28, Market Street, Sydney, 
as its representative in Australia for sheet meta] 
working machinery, presses and tin box making 
machines. 

METROPOLITAN-VICKERS ELECTRICAL Company, 
Ltd., announces the appointment of Mr. H. Pearce, 
M.I. BE. E., as consultant to the chief electrica! engi. 
neer. Mr. C. H. Flurscheim, M.I.E.E., has been 
appointed to succeed Mr. Pearce as chief engineer 
of the switchgear department. 

TusBE InvesTmMENTS, Ltd., states that arrange. 
ments have been made, in conjunction with 
Murugappa and Sons, of Madras, for the production 
of cycles in India, A company known as TI. 
Cycles of India, Ltd., has been formed under the 
chairmanship of Sir Ramaswami Mudaliar. 

THE British THomson-Hovuston Company, Ltd., 
announces that Mr. Gavin Hamilton, general 
manager of the lamp and glass works, is relinquishing 
his executive duties on October 31st, but will ~~ 
tinue to be available for consultation. Mr. T, J. 
Dagley has been appointed general manager of the 
glass factories and of glass and lamp-component 
sales, and Mr. S. R. Eade, M.I.E.E., has been 
appointed manager of the lamp factories. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 


No. of Title Post 
—. free 
B.L.0.8 8. d, 
Overall Report Abrasives: Their Manufacture 
No. 26* and Use in Germany During the 
Period 1939-1945... 7 
1803 Investigation of German Rubber 
and Plastics Machinery ... ... 20 5 
1874 Steam Drying of Coal... ... 4 2 


Classified List No. 18—Consolidated list under 
subject headings of all reports on German and 
Japanese industry published up to and including 


March 31, 1948 1 3 
Classified List No. 19 —Reports published between 

April 1 and August 31, 1948... 3 
Technical Index (Part 1)—. habetical subject 

Index of Reports on German atuckon. Reports 

published to July, 1946... 5 3 
Technical Index (Part 2)—Reports published dur- 

ing August, September and October, 1 is 
Technical Index (Part 3)—Reports perblished dur- 

ing November and December, 1946 . | 
cnr Index (Part 4)—Reports published dur- 

mpm Me February and March, 1947 . 2 2 

Teckeaicat I ex (Part 5)—Reports published dur- . 

ing April/September, 1947 . 3 8 
Technical Index (Part 6)- —Reports ‘published dur- 

ing October, 1947, and March 27, 1948 ... 2 8 


* This series will in future be known as “B.LOS. 
Surveys. 

The reports on German wartime industry listed above 
were made available on October 15th. They may be 
seen at the principal — libraries, chambers of com- 
merce, universities and 1 and scientific insti- 
tutions and Board of Pade Regional Offices. Copies 
may also be purchased at the Sales Offices of His Majesty's 
Stationery Office or ordered by post from H.M.S.0., 
P.O. Box 569, London, 8.E.1. Cedeilion subscribers 
should apply to the Liaison Office, National Research 
Council, Ottawa. 

A large number of original German documents and 
drawings are maintained at Technical Information = § 
Documents Unit, 40, Cadogan Square, London, 8.W.1 
and are available to industrialists desirous of obtaining 
additional information on German wartime industry. 

Amendment to B.1.0.8. 1820 has been issued and is 
available at the Sales Offices of His Majesty’s Stationery 
Office. German Patent Specifications accepted by the 
Berlin Patent Office during the war can be seen at the 
Patent Office Library, 25, Southampton Buildings, 
Chancery Lane, London, W.C.2. Photographic copies 
of any specification and drawings may be obtained at the 
rate of 6d. per page. 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cad Square, 8.W.1, 
i i le volume of 
information not in es form suitable for gee uc- 
tion, is prepared to receive am all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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Motor Industry Research Association’s 
Report, 1948-49 


Tue fourth annual report of the Motor 
Industry Research Association, covering re- 
search activities during the year ended June 
30, 1949, was published last week. In general 
the scope of the Association’s work remained 
much the same as during the previous year, 
by reason of space limitations at the Great 
West Road site. The provision of what may 
be termed “‘ major co-operative experimental 
services,” such as a chassis dynamometer, a 
wind tunnel, a universal-gear and back-axle 
testing apparatus, although considered by 
some sections of the industry to be one of the 
main functions of the Association, is impos- 
sible on the present site without reconstruction. 
The Council of the Association is uware of these 
limitations and has considered carefully the 
question of moving from the Great West Road 
to the newly-opened Lindley Proving Ground. 
In fact, a decision has been made and negotia- 
tions are in progress to acquire a site near the 
Proving Ground, with access thereto. The 
report states that good progress has been 
made in developing the Proving Ground. 
Financially the year was successful, largely as 
a result of a special contribution of £20,000 
from the Society of Motor Manufacturers and 
Traders, in addition to the regular amount of 
£40,000 collected annually on behalf of the 
Society members of the M.I.R.A. Appreciation 
of this generous action is expressed and the 
Council states that it proposes to devote this 
special contribution towards the cost of main- 
taining and developing the Proving Ground. 
In another part of the report it is stated 
that the six-monthly courses of training in 
research methods for young men from the 
engineering departments of firms in the motor 
industry were continued, two such courses 
having been held. Dealing with the research 
programme, it is stated that work is to ton- 
tinue on all the general items now in progress, 
with the possible exception of that on copper- 
lead bearings. But work is to be started as 
soon as possible on some aspects of brake 
fading. The work on gears, planned to cover 
a range of steels available in this country, 
will be extended, if Board of Trade permission 
can be obtained, to include for comparison a 
few low-alloy steels used in current American 
practice. 


Presentation of First Jet Engines 


An epoch in aeronautical progress was 
commemorated on Wednesday, October 26th, 
when Mr. G. R. Strauss, Minister of Supply, 
received on behalf of the nation the two original 
Whittle flight engines, which powered the 
world’s first successful jet-propelled aircraft. 
From these engines have developed the series 
of centrifugal types in regular use to-day. 
One of the engines, the “‘ W1,’’ remains in the 
permanent trust of the Science Museum. 
The sister engine, ‘‘W1X,”’ is on its way to 
America as a gift from Britain to the people 
of the United States. The presentation will 
take place on November 8th, at the Smith- 
sonian Institution in Washington, in whose 
custody the engine will remain. Both engines 
were designed by Sir Frank Whittle—at that 
time a Flight-Lieutenant in the R.A.F.—and 
were built for Whittle’s company, Power Jets, 
Ltd., by the British Thomson-Houston Com- 
pany, Ltd., Rugby. The “Wl” powered 
the Gloster-Whittle E28/39, which is also in 
the custody of the Science Museum, on its 
first official flight at R.A.F. Cranwell, on May 
15, 1941. The sister engine, ‘“‘ W1X,”’’ built as 
a test bench engine, was actually the first to 
become airborne in an unofficial flight in 
March, 1941. At the request of the United 
States Government, the ‘‘W1X”’ was lent 
to the General Electric Company, Lynn, 
Massachusetts, for study in October, 1941, 
accompanied by British engineers and full 
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information on British progress in the gas 
turbine field. The gift of the engines to the 
nation has been made by Power Jets (Research 
and Development), Ltd., the Government- 
owned successor to Sir Frank Whittle’s original 
company. It was felt that although ‘“‘ WI” 
should remain in the permanent custody of 
the Science Museum, ““W1X ” should return 
to its second home as a gift from Britain to 
America. Its presentation to the Smithsonian 
Institution will mark not only an outstanding 
development in aeronautical engineering, but 
will commemorate the technical collaboration 
between the two countries, which was worthy 
of the great national alliance which it preceded. 


Imperial College Commemoration Day 


On Friday, October 28th, the commemora- 
tion day ceremony of the Imperial College of 
Science and Industry took place at South 
Kensington. In connection with it a conver- 
sazione was held at the City and Guilds College, 
Exhibition Road. At 4.30 p.m. the College 
and the distinguished visitors moved in pro- 
cession to the University Great Hall in Imperial 
Institute Road. While the guests assembled a 
programme of music was performed by the 
orchestra of the Royal College of Music, con- 
ducted by Mr. J. Rhoslyn Davies. The Deans 
presented diplomates to the Chairman, Viscount 
Falmouth, who then received the higher degree 
candidates: Finally, the Chairman presented 
parchments to the honorary fellows elected 
during the previous year. The Chairman then 
introduced Mr. Herbert Morrison, the Lord 
President of the Council, the distinguished 
visitor. Mr. Morrison said that he had been 
delighted to accept the invitation of the Rector, 
Air Chief Marshal Sir Roderic Hill, to attend the 
commemoration day celebrations. He re- 
minded those present that they belonged to a 
great institution with a valuable tradition. The 
schools of science which grew up in‘the middle 
of the last century and were now amalgamated 
as the Imperial College were, he said, great 
pioneers in the teaching of science and engi- 
neering in our country, at a time when the older 
universities had not yet come to recognise it. 
Many of its professors during last century would 
be long remembered, among which he named 
Hoffmann, Huxley, Tyndall and Crookes. The 
relations between the Government and Imperial 
College were very close, and he was glad to have 
with him Sir Henry Tizard, a Past Rector of the 
College, as Chairman of the Lord President’s 
Advisory Council on Scientific Policy and Dr. 
Alexander King as head of his Scientific Secre- 
tariat. He counselled those who were receiving 
their scientific training in the College, although 
they might become specialists, to become good 
scientists and good engineers, also intelligent, 
alert and useful citizens. 


Boiler Explosion at York Power 
Station 


A STATEMENT has been issued by the British 
Electricity Authority concerning the explosion 
which occurred at 04.23 a.m. on Thursday, 
October 27th, on No. 1 low pressure boiler at 
York, Foss Islands Power Station, in the 
North Eastern Division of the British Elec- 
tricity Authority. This boiler is a 59,000 lb per 
hour unit with a working steam pressure of 
200 lb per square inch and temperature 600 deg. 
Fah. The John Thompson boiler, installed 
in 1929, has three steam-water drums and three 
mud drums. The explosion took place on the 
centre mud drum and was in the form of a 
rip along the longitudinal seam. Part of the 
boiler went through the roof, damaging adjoin- 
ing property and bringing down both engine- 
house and boiler-house roofs to a consider- 
able extent. The crane was displaced from its 
girders and fell, one end into the engine-room 
and the other supported by the outside wall. 
Four men were sent to hospital, two were 
detained and one man is unaccounted for. 





Day and night work was undertaken to shore 
up the crane. This has now been accom- 
plished and a start has been made to clear the 
debris. The North Eastern Area Board has 
given the North Eastern Division all the help 
in their power and through this help it was 
possible to restore supplies to consumers by 
late in the evening except to one small d.c. 
feeder. Damaged 3-3kV switchgear was cut 
and the healthy portion recommissioned, and a 
45MVA circuit between Osbaldwick and Mel- 
rosegate and a 20MVA circuit between Melrose- 
gate and Foss Islands, which were affected by 
the explosion, were back in commission around 
6 p.m. The generating station itself, of course, 
is completely shut down and York is in con- 
sequence depending upon imported supplies. 
A preliminary survey, which will need confir- 
mation when debris has been moved, leads to 
the belief that within a few days the high 
pressure boilers and Brush-Lungstrom set will 
be back in commission and able to generate to 
full capacity. The aim to this end is being 
actively pursued, so considerable roof repairs 
and a temporary end protection will require to 
be built. A start has now been made on this 
work. At the moment it would appear that 
No. 1 and 2 boilers and No. 1 machine, of a 
capacity of 3500 kW, will be permanently out 
of commission. There can be no question of 
any faulty repair work, either welding, rivet- 
ing, or caulking, being responsible for this 
accident, as the particular drum has never given 
any trouble and has never shown any signs of 
leakage. Boiler insurance examinations, &c., 
are in order. The boilers have been operated 
since Vesting Day with the same care and atten- 
tion as is given to the major stations in the 
Division, and it would appear that the result 
of a metallurgical examination must be 
awaited before it is possible to reach any con- 
clusions regarding this disaster. 


Refresher Course for Works and 
Plant Engineers 


Tue refresher course for works and plant 
engineers which has been arranged by the 
Incorporated Plant Engineers of 48, Drury 
Lane, Solihull, Birmingham, at Bristol Univer- 
sity has made an excellent beginning. Prac- 
tically all the enrolments have come from an area 
within a forty-mile radius of Bristol. To date 
there are no less than 230 entries for this course, 
which was inaugurated by Mr. L. G. Northcroft, 
B.Se.(Eng.), M.I.Mech.E., M.I.H.V.E., F.I. 
Plant E., as chairman of the organising com- 
mittee. The committee included the Western 
chairman of the Institution of Mechanical 
Engineers and representatives of the Institute 
of Fuel, the Institution of Heating and Venti- 
lating Engineers, the Incorporated Plant 
Engineers, and other bodies. in collaboration 
with the Ministry of Fuel and Power and the 
Regional Council for Further Education. It 
comprises a series of twenty-three weekly 
lectures delivered by experts in their respective 
fields, each being followed with a full-scale 
discussion. It is regarded as being the largest 
adult education course ever planned in this 
country. In his inaugural address, which was 
broadcast in the West Regional programme of 
the B.B.C., Mr. Northcroft, who has recently 
returned from a tour of the United States 
and the Continent, said that he believed that 
this country was ahead of America in realising 
the importance of the engineer on whose 
shoulders rested the responsibility of keeping 
the wheels of industry turning. In one vital 
factor we lagged behind America. We did 
need, quite literally, more power to our elbow. 
Where our productivity did lag it was because 
we failed to make the fullest use of mechanical 
aids and mechanical handling. The British 
works engineer remained, he concluded, a 
craftsman and an enthusiast. He had behind 
him an old-fashioned but still the finest incen- 
tive—‘‘a desire for knowledge and pride in 
the job.” 
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Engineering Steels Under Combined 
Cyclic and Static Stresses" 


By H. J. GOUGH, C.B., M.B.E., D.Sc., M.I.Mech.E., F.R.S. 
No. Il—(Continued from page 500, Oct. 28th) 


Stress Nomenclature—We are concerned 
only with the fatigue limit (i-e., the endurance 
limit at 107 cycles) at any applied com- 
bination of flexural and twisting moments ; 
it will be sufficient, and most convenient for 
application to design, to express each fatigue 
limit in terms of the maximum bending and 
torsional stresses induced in the specimen. 


Let 


+ f=range of plane bending stress due to 
the cyclic flexural moment ; 
fs=constant plane bending stress due to 
the superimposed static bending 
moment ; 
+q=range of shearing stress due to the 
cyclic twisting moment ; and 
qgs=constant shearing stress due to the 
superimposed static twisting moment. 


Then the imposed bending stress system is 
(fs+f) and the imposed shearing stress 
system is (g,+qg). In all tests made in the 
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reported on the fatigue resistance of metals 
over the complete range from reversed bend- 
ing stresses to reversed torsional stresses 
with intermediate combinations (the present 
investigation was designed to assist in filling 
the gap), but considerable data exist con- 
cerning the values of +6 and ++¢ for a wide 
range of metals and alloys, and it is estab- 
lished that the ratio of ¢/b varies consider- 
ably ; an examination of forty-eight such 
results showed ratio values varying from 
0-44 to 0-80. Hence, before the present 
research was commenced it was already 
evident that no general f/q relation for com- 
bined fatigue stresses could emerge consistent 
with any criterion for elastic failure which 
had been advanced,} if the criterion postu- 
lated a single-valued relationship between 
bandt. In the preliminary results previously 
reported,* 5 it was found that the results 
obtained with two ductile steels gave very 
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0-1 per cent carbon steel (normalised). 
0-4 per cent carbon steel (normalised). 
0-4 per cent carbon steel (spheroidised). 
0-9 per cent carbon steel (pearlitic). 

3 per cent nickel steel (30-35 tons). 
3-3} per cent nickel steel (45-50 tons). 
Chromium-vanadium steel (45—50 tons). 


Sse Ra oR 


h 3% per cent nickel-chromium steel (normal impact). 
k 34 per cent nickel-chromium steel (low impact). 

1 Nickel-chromium-molybdenum steel (60—70 tons). 
m Nickel-chromium-molybdenum steel (75-80 tons). 
n Nickel-chromium steel (95-105 tons). 

p ‘Silal”’ cast iron. 

q “ Nicrosilal ’’ cast iron. 


Fic. 4—The Dependence on the Ratio Value b/t of the Divergence between an Ellipse Quadrant and the 
Corresponding Ellipse Arc 


No. 1 combined stress fatigue testing machine 
f:=q:=0. The stress system is, of course, 
one of plane stress only, consisting of two 
ranges of principal stress, +p, and +», 
induced by the cyclic loading, the third 
principal stress, p,, always having zero 
value as it occurs at a free surface, thus : 


+p,=ft+Vi f+ 
+pe=if—Vif+? 
pPs=90 
p, and p, being of opposite sign at any 
instant. 

It is convenient to assign special terms to 
the cases of simple reversed stresses of each 
kind when acting alone as these are “ end- 
points ’’ to which constant reference will be 
made. Let 

+b= fatigue limit under reversed plane bend- 

ing stresses only, and 

+t=fatigue limit under reversed shearing 

stresses only. 

The f/q Relation.—With a very few excep- 
tions*: 18+ no tests have previously been 

* Institution of Mechanical Engineers, October 21, 
1949, Presidential Address. 


t A bibliography will appear at the conclusion of these 
articles.—Ep. ‘Tne E. 





regular f/q curves over the whole range of 
stress combinations and, for each material, 
the experimental data fitted very closely to 
an ellipse quadrant represented by the 
expression : 


Pie+@e=1.... (ly) 


The data obtained in tests made on a cast 
iron (“‘ Silal’’) also plotted fairly regularly, 
but the f/q curve was certainly not an ellipse 
quadrant. The fracture characteristics of 
this material strongly suggested that prin- 
cipal stress or principal strain conditions 
were of importance, but the f/q curve, 
although similar in shape, lay intermediate 
between curves given by the two-dimensional 
representation of those two criteria and so 
could not be definitely associated with either. 
In 1937, with Mr. Pollard, I reported a 
separate investigation of four cast iron crank- 
shaft materials. The f/q curves obtained 





t This aspect has been fully discussed previously.‘ 
There is, of course, no a priort reason why elastic failure 
and fatigue fracture should be subject to any common 
stress criterion, as the two phenomena differ so tiall 
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were of the same general geometrical shape 
to that previously given by “ Silal”’ ; also, 
the fracture planes of these four irons were in 
good agreement with those subjected to 
maximum principal stress (or strain). Appa. 
rently, these five cast materials conformed 
consistently to some general form of f/ 
relation (although the values of b/t varied 
quite widely) which was different from the 
ellipse quadrant found for the ductile steels, 
It was shown that the several f/q relations 
for the cast irons were all represented closely 
by the general form of ellipse arc,§ expressed 
by: 

g/t? + f?/b%{(b /t) — 1} +-f/{2—(b/)}=1 . (2) 
The ellipse quadrant and ellipse arc relations 
were thus derived. They were regarded at 
the time as empirical, having been chosen 
merely because these two simple geometrical 
forms fitted fairly closely those experimental 
data for the two, apparently distinct, 
groups of “ductile” steels and “‘ brittle” 
cast irons which were then available ; given 
any experimental “end-point ”’ values of 
b and ¢t, the curves can be constructed. The 
question as to whether they were of general 
application had to be left for examination 
until the results of the complete investigation 
became available. 

However, in discussing the first interim 
report,‘ Stanfield suggested that a clue to a 
physical explanation of the form of the f/q 
relation might be obtained by assuming, 
with Perry, that the resistance to shear 
involves an “ internal frictional resistance ” 
whose value is directly proportional to the 
normal stress acting across the shear plane. 
The normal resistance to shear is assumed 
to be increased by the frictional resistance, 
failure occurring when the sum of the two 
terms reaches a limiting value given by 
(S+pp) or (AS+pp); the planes of failure 
are not principal planes, but as determined 
by a relation of the type, ap, — Bp,=constant, 
where p, and p, are the principal stresses. 
On this assumption, and by choosing appro- 
priate values of the constants, Stanfield 
obtained an expression which is mathe- 
matically identical with the above equation 
(2), for the ellipse arc. Stanfield concluded 
that his expression fitted the “ Silal ’’ data 
satisfactorily, but did not fit the data for the 
ductile steels so closely as the ellipse quadrant. 
During the same discussion* and later in a 
separate paper,!® Professor Guest showed 
that his criterion for failure of elasticity 
under static stressing, i.e. (p,—p,)+A(p, +p.) 
=C, can be rewritten to give exactly the 
expression given in equation (2) above, by 
taking the value of his constant A equal to 
(2t/b)—1}. The second term of Professor 
juest’s relation represents, as originally 
defined by its author, a fraction of the volu- 
metric stress and is not necessarily to be 
associated with the Perry conception of 
internal friction; the value of A, while 
a constant for a given material, was assumed 
to vary from material to material. More 
recently, Mr. H. L. Cox, of the National 
Physical Laboratory, has made a mathe- 
matical investigation!” into the effect of 
flaws and elliptical holes on the strength of 
materials subjected to complex stress systems. 
He obtains a relation between the bending 
and shearing stress components which, again, 
is represented by equation (2). 

Thus, the present position in regard to the 
ellipse quadrant and the ellipse arc, adopted 
initially as convenient geometrical forms 
which fitted the early results, is that, while 
no physical interpretation has yet been 
advanced for the ellipse quadrant, three 
separate explanations exist, based on quite 





especially when cyclic stresses other than reversed stresses 
are in operation. 





§ The derivation of this general case of a conic to cover 
certain limiting values of b/t has been fully described.” 
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diferent physical bases, any one of which 
yould be consistent with the representation 
of the form of the f/q relation by the ellipse 
are, It will, of course, require some future 
experimental investigation of quite a different 
nature—but in which the determination of 
the influence of the third principal stress, 

must certainly be included—to determine 
whether the fatigue of metals under combined 
stresses is, in fact, governed by any of the 
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meets both axes orthogonally ; in general, 
each arc meets the ¢t axis obliquely. The 
experimental results marked on the diagram 
refer to tests in which cycles of reversed 
stresses only were in operation. With the 
exception of one very special form of 
specimen where b/t may have, for reasons 
which will be explained later, the extreme 
value of 3-04, all experimental values of 
b/t are spread variously between the limits 
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specimen used is illustrated in Fig. 2a, having 
a test section diameter of 0-3in. 

(i) Ductile Steels (Fig. 5a, 6, ¢ and d).— 
There are five steels in which the quadrant 
fits the data very closely and certainly closer 
than the arc: 0-1 per cent carbon (normal- 
ised) ; 3 per cent nickel ; 34 per cent nickel- 
chromium (normal impact); 0-4 per cent 
carbon (spheroidised) ; chromium-vanadium 
(45-50 tons). There are two steels—the 
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a, 6, ¢, d, 


physical bases on which these three explana- 
tions rest. 

As each series of experimental data 
obtained will be compared with the ellipse 
quadrant and arc, it may be helpful first to 
show how the divergence of any correspond- 
ing pair of curves drawn through the same 
“end points’? depends essentially on the 
value of the ratio 6/t. In Fig. 4, six corre- 
sponding pairs of curves have been drawn 
for b/t ratio values of 1, 1-25, 1-5, 1-75, 
2-0 and 3-0. At 6/t=1 (which is consistent 
with failure being determined by a constant 
value of range of maximum principal stress), 
the quadrant and are are widely divergent. 
The divergence decreases progressively as 
b/t increases until b/t=2 (which is consistent 
with failure being determined by a constant 
value of range of maximum shear stress) 
when the curves are coincident. At still 
higher values of b/t the curves cross over 
telatively, the are being external to the 
quadrant, the divergence continuously 
increasing. All curves meet the 6/t axis 
orthogonally ; each quadrant, of course, 


e and f relate to solid specimens ; g relates to hollow specimens. 


Fic. 5—f /q Curves 


of 1-0 and 2-0, Thus, in some cases when this 
divergence is small and non-uniformity of 
the test material yields irregular test data, 
definite identification with either the quadrant 
or the arc is open to some doubt. A critical 
assessment of the results in this respect has, 
however, been made and certain conclusions 
reached, but the data are fully presented to 
enable these assessments to be independently 
reviewed. 


RESULTS AND CONCLUSIONS 


The f/q Relation.—The experimental values 
of the limiting ranges of stress, or fatigue 
limits, are plotted in Figs. 5 and 6, in the 
form of f/q diagrams. For each material, the 
appropriate ellipse quadrant and arc have 
been drawn through the end points,|| 6 and ¢. 
Making due allowance for irregularities, each 
set of data plots in a form that is satisfactorily 

xpressed by one of the two criteria. 

(a) Solid Specimens.—The form of 





|| With one exception only on Fig. 5d, where an “‘ LD”’ 
value of ‘“‘b”’ has been adjusted to fit the other data. 


34 per cent nickel-chromium (low impact) 
and the nickel-chromium-molybdenum (60-70 
tons)—whose data tend to fall slightly outside 
both curves; the ellipse quadrant is the 
closer fit. Then there is a group of four 
steels in which the quadrant and arc are in 
close proximity and either curve would pro- 
vide a good fit, but the quadrant is slightly 
to be preferred: 0-4 per cent carbon 
(normalised) ; 3-34 per cent nickel (45-50 
tons) ; 0-9 per cent carbon ; _ nickel- 
chromium (95-105 tons). Lastly, for the 
nickel-chromium-molybdenum steel (75-80 
tons), the curves are practically coincident 
and the data somewhat irregular ; even the 
quadrant affords a conservative design basis, 
however, and is preferred. 

(ii) Cast Irons (Fig. 5e and f).—There can 
be no doubt that the f/q relation for each 
iron is closely represented by the ellipse arc. 
These results are, therefore, in accordance 
with those obtained by Gough and Pollard® 
on four crankshaft cast irons. 

(b) Hollow Specimens (Fig. 5g).—The form 
of specimen used is illustrated in Fig. 20. 
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Examination of the fatigue test data of 
Fig. 5g shows that the quadrant fits these 
data very satisfactorily. In the case of the 
33 per cent nickel-chromium (normal impact), 
the curves are sufficiently widely separated 
to rule out the arc as the criterion ; with the 
0-1 per cent carbon (normalised), 
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the 
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chromium-vanadium (45-50 tons) and the 
34 per cent nickel-chromium (low impact)— 
are irregular and either the quadrant or the 
are would provide a satisfactory fit. But a 
general survey of this group of diagrams 
leads to the conclusion that the ellipse arc 
does represent the f/q relation for this whole 
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All for grooved specimens. 
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quadrant and arc are nearly coincident, but 
the quadrant is the better fit. 

(c) Grooved Specimens] (Fig. 6).—The 
form of the specimen and notch are shown in 
Fig. 2c. The root diameter at the bottom 
of the notch is 0-3in, the same as the test 
section diameter of the solid specimens ; 
a direct evaluation can thus be made of the 
reduction in fatigue strength due to the 
presence of the notch. If allowance is made 
for irregular test points, these data, when 
plotted, give definite f/q curves. 

For the 0-4 per cent carbon (normalised) 
and the nickel-chromium-molybdenum (75-80 
tons) steels, the arc provides a very close 
fit to the data, while the arc definitely pro- 
vides a closer fit than the quadrant for the 
3 per cent nickel (30-35 tons) and the 3} per 
cent nickel-chromium (normal impact) steels. 
The test data of the remaining three steels— 
3-34 per cent nickel (45-50 tons), the 

[The stresses recorded are, except where otherwise 
stated, nominal values calculated in the usual manner on 
the root diameter at the base of the notch and without 


taking into consideration the stress concentration effect 
present. 





group of seven steels when a stress concentra- 
tion set up by a sharp 55 deg. V-groove is 
present. 

Summarising, it is concluded that, within 
the limits of the investigation : 

The resistance to combined fatigue stresses 
of ductile steels, when tested in the form of 
solid or hollow cylinders, free from stress 
concentration effects, is represented by an 
ellipse quadrant as defined by equation (1). 

On the other hand, the resistance of cast 
irons, and of ductile steels when a stress 
concentration effect is present, is repre- 
sented by an ellipse arc as defined by 
equation (2). 

This identification of the geometrical form 
of the f/q relation should be of considerable 
use for design purposes. The values of the 
“end points ’’ 6 and ¢ are all that is required 
to calculate the fatigue strengths of the 
intermediate combinations of bending and 
torsional stresses. The values of } and ¢ 
for a wide range of metals and alloys are 
available in the published literature and, if 
not thus available, can quickly be determined 
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using ordinary types of fatigue testi 
machines ; a combined-stress fatigue test; 
machine is not necessary. Further, if doubt 
arises as to the applicability of the ellipse 
quadrant or ellipse arc for any particulay 
material, the more conservative form—which 
will usually be the are—should be used. 
Theoretical and Actual Effect of Groove on 
Fatigue Strength.—No exact analytical esti. 
mation appears to have been published of 
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Ky =fatigue limit of solid specimens/fatigue limit of 
grooved specimens 


U.TS., 
tons per 
Material sq in 
a 3 percent nickel steel ... ... ... ... ... 34-1 
b 0-4 per cent carbon steel (normalised) ... 42-0 
c 3-3} percent nickel steel ... ... ... ... 46°8 
d Chromium-vanadium steel ... ...  ...  ... 48:7 
e 3} per cent nickel-chromium steel (normal 
Oe ae eer ery ee eer 
f 3% per cent nickel-chromium steel (low 
RUUD ios.“ Sau ens. Caba”. 036) ask. sae, aay, OWA 
g Nickel-chromium-molybdenum steel (75-80 
tons) NBs, elds tage BES haat ees cee 0-5 
Fic. 7—Fatigue Strength Reduction Factors due to 


55 deg. V-groove 


the theoretical stress concentration set up 
by the presence of a small V-shaped circum- 
ferential groove in a shaft subjected to 
bending or torsion. Consideration of the work 
of Inglis!® and Griffiths!® indicated, however, 
that with the form and _ dimensions 
of notch used in the present tests, the follow- 
ing values of the theoretical stress concentra- 
tion factor, K,, are probably applicable with- 
out serious error : 

K; (bending) =1+1-7Vd/r (3) 

K; (torsion) =1+0-6Vd/r (4) 
where d is the depth of the notch and r is 
the root radius. As mentioned previously, 4 
sharp V was never attained in the specimens ; 
instead, a transition curve occurred at the 
root of the notch. The approximate radius 
of this curve was measured carefully on each 
specimen ; fairly constant for each steel, it 
varied from steel to steel; the measured 
values for each steel have been used in 
equations (3) and (4) to calculate the values 
of K, quoted below in Table IV; the value 
of d was constant throughout at 0-02in. 
The practical effect of the groove, which 
is supplied directly by the experimental data, 
is given by : 

Kys=fatigue strength reduction factor 
fatigue strength of solid specimens 
~ fatigue strength of grooved specimens 

A quantity which is often used to express 
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the “ sensitivity’ of a material to a stress stresses, but is less sensitive than others to bending, and also. reversed torsional, stresses 
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—_ ()=fatigue notch sensitivity index material shows much the same degree of low mate tensile strength; smooth curves have 
— (Ky—1)/(Ki—1) sensitivity under all combinations of stress. been drawn to include the optimum fatigue 
ellipse the limiting values of @ being zero (when No clue has yet been offered to the problem values. The curve of reversed-bending stress/ 
a Ky=1, the notch producing no reduction of these typical variations of sensitivity ultimate tensile strength is of the familiar 
White H 
‘ TaBLe I[V.—Comparison of Theoretical and Practical Effect of Groove on Fatigue Strength 
ve On seal 
esti. ‘3 Ratios Fatigue notch 
dof Stress concentration Fatigue strength sensitivity 
Ultimate | Type* factor, K; (approx.) reduction faster, ——_——____._____—_—__—— index Q. 
tensile of Ky | Kt | 
Material strength, | stress- Ky 
tons per ing A K; (bending) | Ky (bending) (B) Bend- Tor- 
8q in Bending Torsion | Bend- | Tor- (A) K;, (torsion) | Ky (torsion) | (C) ing sion 
d d ing sion : : f i 
1417 fe 140-6 /2 Bend- | Tor- (B) (C) 
r r ing sion 
3 per cent nickel steel ... = 18 ih el «| oe, 
34-1 | 2-57 1-20 | 2-14 | 0-04 | 0-06 
T 7 _ 1:36 — 5-1 | 
od per cent carbon steel 18 - 1-85 9-7 — 
(normalised) 42-0 | 2-57 1-57 1-64 | 0-05 | 0-03 
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\ 3-3} per cent nickel steel... me. 13 7 | — | 88 — | | | 
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\d Chromium-vanedium steel | | B 13-8 — | 1-99 aad 6-9 _ | 
48-7 | 2-89 1-24 2-33 0-08 0-16 
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e = ee Ce eee hed 
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6 4 —- | 38 | — 1-78 ae 2-1 
Nickel - chromium - molybde - B 7:2 | i 2-43 nie 3-0 = 
we num steel (75-80 tons) 80-5 1-890 | 1-7 1-11 | 0-23 | 0-15 
0 : — | 3-8 — 1-42 | — 2-7 | 
@ | | | 
K,= theoretical stress concentration factor=ratio of theoretical stress at bottom of notch to nominal stress. 
‘it of Ky= fatigue strength reduction factor=fatigue strength of solid specimens/fatigue strength of grooved specimens (experimental values). 
Q= fatigue notch sensitivity index = Ky—1/K;—1. 
r.S., * B denotes tests under reversed plane bending stresses (9=0 deg.) ; T denotes tests under reversed torsional stresses (9= 90 deg.). 
8 per 
jin ; ; ; ; / ; 
1 in the fatigue strength), and unity (when among various materials; they cannot type, the slope gradually falling as the ulti- 
+ K,=K, and the full theoretical effect is be accounted for by single considerations of mate tensile strength increases. All points 
8 f é P y ng A . Pp ° 
3-7 realised). ultimate strength, ductility, chemical com- on this curve represent very good fatigue 
a The comparison between approximate position or form of microstructure ; a metallic resistance ; even the value of the endurance 
theory and experiment is made in the sum- alloy is such a complex material that some ratio (fatigue limit/ultimate tensile strength) 
a marised data of Table IV, where the seven complicated combination of a number of for the 108-ton steel is 48-6 per cent, a very 
5 steels are arranged in ascending order of factors is probably involved. Until these are satisfactory figure. This curve, the charac- 
tensile strength. understood, a quantit- 
e to For each material, K, is considerably ative theory of fatigue 60 
greater than Ky. Under reversed bending isunlikely to be forth- , e—+ Reversed Plane-bending Stresses 
stresses, the value of the ratio K,/K; coming; it is also  ¥ gol “~~~? Reversed Torsional Stresses 
up — (column A of Table IV) falls steadily, if most unlikely that = € 
um- — irregularly, with increase in tensile strength the necessarily simple 5 “ 
to — of the materials; a similar general trend is assumptions of the &-¢ 
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aa ff tively the numerator and denominator of Ky have also able variety of which were purposely included -4 per cent carbon steel, both in the 
ns een used in terms of range of maximum shear stress, in j . ° as mee os 
veg | oNler to avoid the difficulty of using two quantities, in the programme. normalised and spheroidised conditions, gives 





fand gq. 


In Fig. 8 the fatigue ranges under reversed 








fatigue strengths which fall below the curve ; 
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neither structure has any clear relative 
advantages in this respect. The 0-9 per 
cent carbon steel, tested in the pearlitic 
condition, develops very poor fatigue pro- 
perties. The effect of embrittling the 3} per 
cent nickel-chromium steel produces a definite 
but quite small reduction in fatigue strength. 
In the pair of steels chosen to have different 
compositions but practically the same tensile 
strength, the 34 per cent nickel steel is 
slightly superior to the chromium-vanadium 
steel. 

Both cast irons develop uniquely high 
values of endurance ratio under each type 
of cyclic stress ; for ‘‘ Nicrosilal ’’ the values 
were 1-15 and 0-97 for reversed bending 
and reversed torsion respectively, the corre- 
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Present-Day Locomotive Working in 
Great Britain 


No IV*—Tue Mrxep Trarric 4-6-0s: 


Part I. 


By O. 8S. NOCK, B.Sc., A.M.I.C.E., M.I.Mech.E. 


THE G.W.R. “ Hatt” Crass 
NE of the most noticeable trends in 
British locomotive practice during the 
period of the grouped railways was of the 
increasing reliance placed upon the mixed 
traffic locomotive. The acceleration of 








The success of these engines was immediate 
and when Mr. Stanier (as he was then) left 
the Great Western to become Chief 
Mechanical Engineer of the L.M.S.R., he 
took with him the conception of a fast 
“general utility” 4-6-0, to materialise 
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sponding values for “‘ Silal’’ being 1-05 and 
0-95. The relative difference in brittleness— 
actually very small as judged by the notched- 
bar impact test—has had little, if any, effect 
on fatigue resistance. 

Effect of Form of Specimen on Fatigue 
Resistance.—Two materials—the 0-1 per 
cent carbon steel (normalised) and the 34 per 
cent nickel-chromium steel (normal impact) 
—have each been tested, using both solid and 
hollow specimens, over the range of seven 
stress conditions. Each material, in each 
form of specimen, conforms closely to the 
ellipse quadrant relation. The “end point ”’ 
values were : 


0-1 per cent carbon steel fatigue limits : 


Tons per sq in 
Reversed bending +17-4 (solid) 
Reversed bending “17-5 (hollow) 
Reversed torsion... + 9-85 (solid) 


Reversed torsion... + 9-15 (hollow) 
3} per cent nickel-chromium steel (normal impact) 
fatigue limits : 
Tons per sq in 


Reversed bending + 35-0 (solid) 
Reversed bending 1 33-6 (hollow) 
Reversed torsion... + 22-8 (solid) 
Reversed torsion... + 20-5 (hollow) 


The effect of substituting the hollow for the 
solid specimen is thus to reduce the bending 
values by 0 and 4 per cent, and the torsion 
values by 7 and 10 per cent respectively. 
The reason for these differences—the modifi- 
cations in the conditions of stress and strain 
caused by super-elastic straining within the 
safe range of stress—has been fully discussed 
elsewhere.® 20 

Having thus surveyed the scope and prin- 
cipal conclusions of the first stage of the 
research, we may turn to the second stage 
in which a start has been made on the 
exploration of the new field of combined 
fatigue stresses involving four independent 
variables. 


(T'o be continued) 
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important freight services and the running 
of vacuum-fitted trains up to speeds 
approaching 60 m.p.h. on favourable stretches 
of line brought into prominence the need for 
powerful units of an intermediate character, 
which indeed could deputise for an express 
passenger locomotive in case of emergency, 
and at the other end of the service scale could 


CLass 4-6-0 LOCOMOTIVE 


quickly into his own version of the type— 
the now ubiquitous class “5,” or “ Black 
Staniers,’ as they are popularly known in 
Scotland. Lastly, when under the pressure 
of war conditions the London and North- 
Eastern Railway was faced with the. urgent 
need for replacing the ageing and deteriorat- 
ing intermediate engines of the pre-grouping 
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on the Great Western 0 
Railway ; but as the 
maximum power out- 
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motives increased, so 
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came into prominence. 
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type were put into 
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ern Railway, where a 
5ft Tin edition of the 
well-known Urie two- 
cylinder 4-6-0 of the 
former London and South-Western Railway 
was introduced in 1924. But neither these 
engines nor their Maunsell derivatives have 
ever assumed a “general utility” value, 
and it was the introduction of the Great 
Western “ Hall” class in 1928 that marked 
the beginning of the mixed traffic 4-6-0 era. 
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FIG. 2—ENGINE No. 





*Other articles in this series were : No. I, “ The 
L.N.E.R. 2-6-2 ‘Green Arrow’ Class,” October 11, 
1946; No. II, “The L.M.S.R. ‘Coronation Class’ 
‘ Pacifics,’’’ December 13 and 20, 1946; No. III, 
“The G.W.R. Oil-Fired 4~6-0s,” February 6 and Feb- 
ruary 13, 1948. 
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2924, **BUTLEIGH COURT,’ LOAD 375 TONS: 
READING—PADDINGTON 


companies, Mr. Edward Thompson designed 
the class ““B1” “general utility” 4-6-0, 
which has been built in large numbers. It 
is with the road performance of these three 
classes of 4-6-0 that this particular series 
of articles is mainly concerned. From time 
to time the author has been privileged to 
make footplate journeys on these engines 
under a variety of running conditions in 
passenger service, and these notes have been 
supplemented in certain cases by running 
data collated by experienced observers, who 
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have kindly placed their notes at the author’s 
disp‘ sal. 
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This class of mixed traffic locomotive was 
a direct derivative of Churchward’s classic 
design—the two-cylinder 4-6-0 express 
engine of 1903—with high-pressure boiler, 
Stephenson’s link motion, and _long-lap 
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design, from observations of the engines 
under varying conditions, appears to give 
highly advantageous results in a locomotive 
intended for mixed traffic. 

The success of the “Hall” class was 
almost assured from the start, having regard 
to the great reputation gained by the Church- 
ward “29XX” class passenger engines. 
It is perhaps not generally known that 
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** FMLONGLEY HALL,’’ LOAD 465 TONS: 


OBOWEN - SHREWSBURY AND WELLINGTON - WOLVERHAMPTON 


valves. The first of the “ Halls ” was actually 
produced by rebuilding the express locomo- 
tive No. 2925, “Saint Martin,” with 6ft 
diameter coupled wheels, instead of 6ft 8}in. 
There were no further changes other than 
details of construction, and, up to the year 
1944, 260 engines had been built, in exact 
conformity with the prototype, No. 2925. 
Later batches have since been built with 
larger superheaters. The leading dimensions 
are given in the accompanying Table I and 
TaBLe I.—G.W.R. “ Hall’ Class—Dimensions 
Boiler : 


Diameter of barrel, outside Minimum 4ft 10 }fin 


Maximum 5 ft 6in 
Tubes, small : 


SD tr phe, andakh wee! cas” ote 
Outside diameter... .... ... ... 2in 
Superheater flues : 

Se ee ee ee 
Outside diameter... ... 5fin 
Length between tube-plates ... 15ft 2in 
Heating surface : Square feet 

Small tubes ... 
Superheater flues ... 284-1 
Firebox Te Se 154-8 
Superheater elements 262-6 
Total 2104-0 
Grate area cas eee aes 27-07 sq. ft. 
Cylinders—-two, diameter 18}in 
coon gle a eS a ser 30in 
Motion— type, Stephenson : 
Piston valve diameter 10in 
Maximum valve travel ...... 6}in 
| Eee ee 
Exhaust clearance Pere ere: 
Lead in full fore gear ; —0-15in 
Cut-off in full gear... ...  ...  ... «.. 77:5 percent 
Tractive effort at 85 per cent working 
pressure ‘ fie, age Se a ‘ 27,275 lb 


the drawing, Fig. 1. Apart from the boiler— 
one of the most efficient designs ever pro- 
duced—the most noticeable characteristic 
is the lay-out of the valve motion. The 
eccentric rods are relatively short, so that 
the variation in lead is larger than usual 
with Stephenson’s link motion; but by 
giving the valves negative lead in full gear, 
0-15in at 77-5 per cent cut-off, the positive 
lead at 25 per cent is no more than }in, and 
at 45 per cent there is no lead at all. This 


Churchward himse:f had prepared an outline 
arrangement for a 4-6-0 mixed traffic engine, 
but the need for it did not arise until after 
his retirement. In view of the origin of the 
“Hall ” class it will not be inappropriate to 
mention a recent run which amply demon- 
strates the capacity of the “29 XX” class. 
At the time of its development Churchward 
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I was privileged to witness in the summer of 
1948 on engine No. 2934, “ Butleigh 
Court,” then thirty-seven years old. On that 
journey, using the Johansen formula as the 
basis for calculating train resistance, the 
drawbar pull was nearly 3 tons at 75 m.p.h. 
The drawbar horsepower was sustained at 
1200-1300 for 18 miles on end, without the 
slightest sign of pressure falling in the boiler, 
though it is true the cut-off was unusually 
short for a Great Western two-cylinder 
locomotive; ordinarily it is rare to see it 
reduced below 22 or 25 per cent. Taking 
the locomotive frictional horsepower as 
about 250, with indicated horsepower as 
1550, the mean effective pressure works out 
at 61 lb per square inch. 

With the “Hall” class, having a higher 
tractive effort due to the smaller wheels— 
27,275 lb against 24,395 Ib in the “29 XX ” 
class—there is more chance of the cylinders 
“beating the boiler” when the engine is 
being worked continuously hard; but this 
only occurred once in the series of journeys 
under review, and then only to a very slight 
degree. The first run to be recorded was a 
characteristic piece of work on the Chester 
road, with engine No. 6941, “ Fillongley 
Hall,” as between Gobowen and Wolver- 
hampton. Two diagrams (Figs. 3 and 4) 
exemplify the work of this engine. From 
Gobowen the falling gradient to Whittington 
makes for a rapid start, but south of the 
latter station, although the actual gradients 
fluctuate considerably, the aggregate effect 
is little easier than level. Old Woods halt 
is only 20ft below the altitude of Whitting- 
ton, so that the average fall is not more than 
l in 2850. With a gross load of 465 tons 
behind the tender an average speed of 61-4 
m.p.h. was made over this length of 10-8 
miles, and by reason of the rapid downhill 
start Old Woods (12-6 miles) was passed in 
the smart time of 14 min. from the Gobowen 
start. The remaining 5-4 miles into Shrews- 
bury were taken under easy steam. The 
average horsepower sustained at the drawbar 
between Whittington and Old Woods was 
1030. From the diagram it will be seen that 
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set himself a performance target, to produce 
a locomotive capable of exerting a drawbar 
pull of 2 tons at 70 m.p.h. At a meeting of 
the Institution of Mechanical Engineers in 
1903 he revealed that there were several 
engines on the Great Western Railway 
capable of achieving that performance, but 
he did not reveal to what extent the target 
had been surpassed. The accompanying 
diagram, Fig. 2, illustrates a piece of running 


CORNISH RIVIERA EXPRESS 


the cut-off was fixed at 25 per cent in about 
14 miles from the start ; some adjustments 
of power output were subsequently made by 
varying the regulator opening, but they were 
not very large. The engine rode well and 
steamed freely. 

The diagram reproduced in Fig. 4 shows 
the performance of the engine at lower speed. 
Despite a wet rail, the heavy train was 
started from rest very smartly, with only one 
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slip, which was instantly checked. But on 
the steep incline to Hollinswood Tunnel 
the use of 30 per cent cut-off did not produce 
quite so rapid an acceleration as was desired, 
and an increase to 32 per cent was made 
higher up the bank. The handling of the 
engine by Driver Hughes and Fireman 
Davies, of Chester shed, was typical of the 
old G.W.R.; a thick fire, made up to a level 
just above the bottom of the firedoor, with 
boiler pressure just enough to show the white 
feather, without definite blowing off. On 
the 1 in 120 grade, while sustaining 26 m.p.h., 
the drawbar horsepower was estimated’ at 
940. From Hollinswood full advantage can- 
not be taken of the falling gradient until 
Shifnal station is passed, through which a 
speed limit of 60 m.p.h. is enforced; but 
once past this point the engine was opened 
out, and acceleration became rapid. The 
water consumption appeared to be very 
moderate. Readings taken from the tender 
gauge showed about 26 to 28 gallons per 
mile on the fast run between Gobowen and 
Shrewsbury, and rather more than 40 gallons 
per mile on the heavy stretch from Wellington 
to Wolverhampton. 

In the late summer of 1948 I was privileged 
to make a journey throughout from Penzance 
to Plymouth on the engine working the 
Cornish Riviera Express, and this run was of 
great interest in that the running conditions 
corresponded very closely with those I had 
noted a year earlier when riding on the oil- 








THE ENGINEER 


other parts of the line, so far as power output 
is concerned the sole criterion of locomotive 
working over this route is a capacity for hard 
slogging on gradients of 1 in 60, or 1 in 70, 
for miles on end. The accompanying diagram, 
Fig. 6, shows the engine working plotted on a 
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the first case and 17 per cent in the second, 
Although one cannot take as anything but 
approximate the water consumption figures 
as read from the tender gauges, the “Castle ” 
appeared to have the definite advantage, 
readings showed thirty-four gallons per 


TaBLeE Il.—Cornish Riviera Hxpress 






































Engine No. 5079 5915 
Engine name ... ** Lysander ” “Trentham Hall” 
Load, tons tare aS ee 324 325 
Length of trip : Penzance to Plymouth 79-5 miles 79°5 miles 
a ess as ay. eh ane: yee 2 hours 30} minutes 2 hours 22 minutes 
Total running time ... 131} minutes 128 minutes 
Net running time 127 minutes 124 minutes 
Net average speed ... 37-5 m.p.h. 38-4 m.p.h. 
Principal Hill Climbing Performances 
Maximum Maximum 
Minutes | Seconds Cut-off Minutes | Seconds | Cut-Off 
| Per cent Per cent 
(1) St. Erth to Gwinear Road, 5-0 miles 
start to stop. Maximum grade 1 in 61 ...| 10 27 | 45 9 42 45 
(2) Gwinear Road to Carn Brea, 4-1 miles| 
start to pass. Maximum grade | in 60 | 7 48 40 7 53 40 
(3) Probus to Burngullow, 7-8 miles pass to} | 
ass. Maximum grade lin 67 ... ...| li 40 | 35 | 9 31 35 
(4) Bodmin Road to Doublebois, 5-8 miles | | 
pass to pass. Maximum grade | in 58 ...| Bt | 38 45 | it 13 45 
| | 





time basis; it reveals how intermittent are 
the demands for power output ; but, despite 
the heavy load, for such a route, of 350/360 
tons behind the tender, it was not necessary 
to use more than 45 
per cent cut-off except 





train mile for this engine, as against thirty. 
eight gallons per mile with the “ Hall.” 

As a personal experience, the run with 
No. 5915 “Trentham Hall” was as enjoy. 




























































































fired “Castle” class engine No. 5079 in the immediate starts 60 
“Lysander.” The load was exactly the from intermediate 
same, the weather perfect on both trips, and stations. - 
so far as the development of tractive power The overall perform- S40 afi ee Pa 
was concerned the fact that one engine was ance of the engine is = / bad mi. 
oil-fired and the other coal-fired made no compared with that ot va 
difference, as full boiler pressure was main- of the “Castle,” No. = ct a Oe 
tained throughout on both engines. With 5079, “ Lysander,” in 2 20 
speed on the Cornish main line limited to a the table above. 
maximum of 60 m.p.h., the “Castle” engine Although it will be seen 
is really at a disadvantage in the comparison, that in ascending the 0, al ! 1 ! ! \ ! 
since the very class of running in which her hardest inclines the 282 280 = 278 aia 274 = 272, 270 —Ss 268 
kind have been proved so to excel—the easy maximum cut-off used wi ‘ 
maintenance of high average speed—is ruled on the twoengines was ‘Bx , He 
out by the nature of the road. Furthermore, the same, the driver of g= © 
although having the theoretical advantage the “Castle” was a <5 3 m1 = 
of higher tractive effort, there is indication little later in each case sé & 7 3 
that the “Hall,” with Stephenson’s link in advancing his lever, ee s : - 
motion, benefits from the improved steam with the result that s 3 
distribution at longer cut-offs to such an climbing speeds were ae 3 
extent as to compensate partly at any rate slower. But the gen- s = 8 
for the difference between 31,625lb and eral correspondence s 
27,275 lb nominal tractive effort. of the running on ” r & 
Be that as it may, the work of engine No. the two journeys can- 
5915, “ Trentham Hall,” (Fig. 5) throughout not fail to be noted. 45 j 
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ENZANCE - PLYMOUTH 


from Penzance to Plymouth was most 
impressive. This road, in its constant alterna- 
tion of heavy gradients and severe curvature 
demands close acquaintance for the best 
results, and on this run Driver Friend and 
Fireman Vicary, of Laira shed, Plymouth, 
handled the engine with supreme competence. 
But, while the driver’s knowledge of the 
road is an important factor in overall time- 
keeping, since minutes can be lost through 
premature slowing down for the sharpest 
curves, or through unnecessary caution on 
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The greatest disparity lay in the working 
between Probus and Burngullow, where 
the climbing is broken by two miles of 
falling gradient intetfmediately. Here the 
driver of the “Hall” class engine took 
greater advantage of impetus, both on 
passing Probus at 60 m.p.h., and at the foot 
of the intermediate descent. In both cases 
he opened out to full regulator, with 25 per 
cent cut-off at the moment of striking the 
adverse gradient, whereas the “Castle” 
driver began the climbs at 15 per cent in 


5915, **‘ TRENTHAM HALL ‘*’ WITH CORNISH 
LoaD 360 TONS: PAR TO DouUBLEBOIS 


able as it was instructive. A cloudless 
September day, with Cornwall looking its 
finest, formed a delightful setting for a 
first-class locomotive performance; the 
engine was well tuned up, steaming freely, 
and riding most comfortably—the constant 
succession of curves on such a route would 
very soon reveal any tendency for roughness 
or rolling! It was on leaving St. Erth that 
we got the first exposition of the hillclimbing 
capacity of the “Hall” class engines : 4 
miles of ascent, from the Hayle estuary, 
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and after 1 in 149 over the first mile, gradients 
varying between 1 in 84 and 1 in 61 for the 
rest of the bank. For 2} miles continuously 
the cut-off was 45 per cent, and the lowest 

1 was 26 m.p.h. This ascent proved 
typical of the whole journey, and the section 
between Par and Doublebois has been chosen 
for detailed reproduction (Fig. 7). It 
was here, on the gruelling section of 1 in 70 
round the curves on the viaducts approach- 
ing Largin signalbox, that the continuous 
heavy working made its impression upon 
the steaming; but when I add that this 
was only to lower the pressure to 210 Ib 

r square inch and that it quickly recovered 
to 220 when the cut-off was shortened to 
40, and then 35 per cent after Largin, the 
reader will appreciate how consistently the 
gauge needle remained on the 220-225 
mark throughout the rest of the trip. It 
only remains to add that the train was on 
time, or slightly ahead on reaching every 
intermediate station, and that the arrival 
at Plymouth was at 12-7 p.m., three minutes 
early. 

This running and the companion trip 
with No. 6941 on the Chester road show 
two facets of mixed traffic locomotive work- 
ing: (a) undertaking an express passenger 
duty, generally within the sustained maxi- 
mum capacity of the engine; (6) working 
over @ heavily-graded road, where high- 
speed cannot be run. 

There is, however, a third class of passen- 
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FiG. 8—ENGINE No. 4928, **GATACRE HALL,’ 
LoaD 410 TONS: STRATFORD-ON-AVON— 
BIRMINGHAM 


ger duty wherein the mixed traffic engine 
has a special part to play. On some main 
routes there are certain inclines, which, 
considered separately, would constitute 
serious obstacles to the running of heavy 
trains. The Shifnal bank, between Wolver- 
hampton and Wellington, is a case in point ; 
so also is the Henley-in-Arden incline, on 
the North Warwickshire line. It so happens 
that the alignment is good and that these 
two adverse stretches can be commenced 
at over 70 m.p.h. if need be; indeed, it is 
essential to make the most use of impetus 
if a fast overall schedule is to be maintained. 
In such cases the locomotives are develop- 
ing for a short time an indicated horse- 
power somewhat in excess of what the boiler 
could sustain continuously, but from the 
viewpoint of cylinder performance it is 
interesting to analyse such pieces of running. 
No such instances occurred during my own 
footplate journeys on the “Hall” class 
engines, but two experienced recorders of 
train running, Mr. A. V. Goodyear, a for- 
mer contributor to THE ENGINEER, and 
Mr, J. C. Keyte, have put at my disposal a 
carefully collated series of timings which 
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include some locomotive performances of 
very high quality. 

The selected examples all relate to the 
North Warwickshire line, and in particular 
to the section between Bearley Junction 
and Earlswood Lakes—the latter point 
some ten miles short of Birmingham. The 
diagram, Fig. 8, illustrates graphically the 
work of engine No. 4928, “Gatacre Hall,” 
with a load of 410 tons behind the tender. 
The Henley bank was commenced at a 
little over 60 m.p.h., but at the very start 
the driver had opened out the engine and 
the fall in speed was only ual. From 
the closely detailed particulars taken of the 
running it has been possible to calculate 
the rate of deceleration, and from the graph 
it is clear that the drawbar pull was equiva- 
lent to 1680 horsepower at 60 m.p.h. This 
suggests an indicated horsepower of about 
1900—a figure which a boiler of these dimen- 
sions could not sustain. It is, I think, 
significant of the power output from the 
cylinders on the lower part of the ascent 
that the curve of drawbar pull has a falling 
tendency as speed decreased, whereas a 
more usual characteristic is to rise, as succes- 
sive lengthenings of the cut-off take place. 

It is, however, fairly common practice 
with Great Western drivers on the two- 
cylinder engines to open out at the foot of 
an incline and leave the cut-off unchanged ; 
in such cases the drawbar pull remains 
roughly constant. On the run of engine 
No. 4928 the fall in drawbar pull may 
well have been due to a fall in boiler pressure 
consequent upon the high indicated horse- 
power developed at the foot of the incline. 
No difficulty appears to have been found in 
sustaining a drawbar horsepower of 1100 
to 1200 at speeds of 42 to 44 m.p.h., and it 
will be seen from the diagram that an 
acceleration took place on the upper part 
of the incline, where the gradient eases 
from 1 in 150 to 1 in 181. As a result the 
complete nine miles of ascent took only 
11 minutes 18 seconds, an average speed of 
47-7 m.p.h. On another occasion, with a 
lighter load of 350 tons, the same engine 
made closely similar times up the first 4 
miles of the bank; then a substantial open- 
ing out must have taken place, for the fall 
in speed was checked, and a minimum of 
48 m.p.h. sustained over the last two miles 
of 1 in 150 gradient—1300 d.b.h.p. 

The high cylinder performance represented 
by figures of drawbar horsepower such as :— 

1300 at 48 m.p.h. 

1680 at 60 m.p.h. 

1300 at 76 m.p.h. 
is characteristic of the standard Great 
Western two-cylinder design, whether em- 
bodied in express passenger, mixed traffic, 
or freight engines. A remarkable instance 
was noted some years ago, when the Church- 
ward “County” class of 44-0 was still 
responsible for handling the principal express 
train services between Birmingham and 
Bristol. Engine No. 3812 “County of Car- 
digan,” in working a train-load of 255 tons, 
covered the 9 miles of Henley bank in 
9 minutes 19 seconds; by the end of the 
1 in 150 stretch speed had fallen to no less 
than 54} m.p.h., the fall being only 11 m.p.h. 
in 6 miles. The drawbar horsepower is 
calculated as 1100 at 55 m.p.h. from a 4-4-0 
locomotive, with 6ft 84in coupled wheels. 
The boiler has the following proportions :— 


Heating surface : 
Tubes oss. se cee tes oye 1000 pguane feat 


Firebox <a 129 square feet 
Superheater ... ...  ... 192 square feet 
Length between tube-plates 11ft 4in 
Grate area aa fee eoh 20-6 square feet 


200 = per square 
inc. 
But, once again, these 4-4-0 locomotives 
were equipped with the standard design of 
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outside cylinders, having 30in stroke, 10in 
diameter piston valves, long laps and pro- 
portionately large steam and exhaust ports, 
though with a cylinder diameter of 18in 
instead of 18}in on the 4-6-0 engines. It 
is not likely that the boiler would have been 
able to sustain such an effort for very long, 
but over an undulating road it was not neces- 
sary. It is some time now since the 44-0 
engines of the “County” class have been 
withdrawn, but the modern ‘“‘ Counties,” 
designed by Mr. Hawksworth, the latest 
and considerably the most powerful of British 
mixed traffic 460s, are demonstrating the 
power that can be developed in the Church- 
ward standard cylinders, with the arrange- 
ment of the Stephenson’s link motion devised 
at Swindon, when those fundamentals are 
combined with a boiler pressure of 280 Ib 
per square inch. Some actual experiences 
with these latter engines will be described in 
a subsequent article in this series. 

In concluding this article I should like to 
express my thanks to Mr. F. W. Hawks- 
worth, Chief Mechanical Engineer, Western 
Region, for permission to make these jour- 
neys, and to acknowledge the help I received 
from the Western Region Locomotive In- 
spectors (all from the C.M.E.’s headquarters 
at Swindon), who accompanied me on the 
footplate: Balmond, on the Wolverhampton 
run, Pullen on the Cornish Riviera Express, 
and Jenkins on the “29XX” engine, 
“ Butleigh Court.” 


(To be continued) 





Technical Reports 


Magnetisation Curves of Ferromagnetic Single 
Crystals. By H. Lawton, Cavendish Laboratory. 
The British Electrical and Allied Industries Research 
Association (Ref. N/T46). Price 7s. 6d., postage 
3d.—In a previous report (Ref. N/T44) an explana- 
tion was provided of the process of magnetisation 
of a single crystal where the field was applied along 
the (100) direction of the crystal. The present 
report deals with the case of oblate spheroids of iron 
and iron-silicon where the equatorial plane is (110) 
and the magnetic field is applied in this plane. 





Direct Conversion of Chemical Energy of Fuel into 
Electrical Energy. Translated and abstracted from 
booklet by O. K. Davtyan (Academy of Sciences, 
U.S.S.R., Moscow, 1947.) The British Electrical 
and Allied Industries Research Association (Ref. 
Z/T76). Price 7s. 6d., postage 3d.—This abstract 
was prepared from a translation of the booklet made 
by the E.R.A., and the full translation will shortly be 
available to members if required. The importance 
of the fuel cell problem is discussed, and it is pointed 
out that it is theoretically possible to obtain an 
efficiency of 99-75 per cent with a carbon-oxygen 
cell, which compares very favourably with the 
efficiencies obtained in any heat engine. Thermo- 
dynamic calculation of free energy and e.m.f. is 
given for various operating temperatures of the 
following cells :—Hydrogen-oxygen, carbon-oxygen 
1 (oxidation to CO), carbon-oxygen 2 (oxidation to 
CO,), carbon monoxide-oxygen. A review is given 
of the history of the fuel cell problem. 





German War-Time Patents Relating to High- 
Voltage Circuit Breaking, 1939-1945, with Transla- 
tions of Main Claims of Interest. By F. C. Prior. 
The British Electrical and Allied Industries Research 
Association (Ref. G/T229). Price 21s., postage 3d.— 
In order to bring information on patents in the field 
of circuit breaking up to date, the German wartime 
patents have been examined and translations of 
main claims are given in this report. 





Determination of Chloride Content of Capacitor 
Tissue Paper. By H. F. Church, B.Sc. The British 
Electrical and Allied Industries Research Associa- 
tion (Ref. A/T100). Price 6s. 6d., postage 3d.— 
The presence of water-soluble chloride in capacitor 
tissue paper is believed to have an adverse effect 
on the electrical performance of capacitors. Normal 
analytical methods (cf. Ref. A/T66) are not suffi- 
ciently sensitive for determining chlorine in tissue 
papers of low chloride content. Sensitivity and 
accuracy may be much improved by determining 
the end point of the chloride-silver nitrate reaction 
potentiometrically. Details of the method and 
examples of its use are given. 
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Institution of Mechanical Engineers 


EFFICIENCY AND PERFORMANCE OF LANCASHIRE BOILERS 


i extra general meeting was held at the 
Institution of Mechanical Engineers, on 
Friday last, October 28th, with Mr. P. L. 
Jones, M.C., B.Sc., Wh.Ex., Member of 
Council and Chairman of the Steam Group, 
in the chair. 

The following two papers were presented 
and discussed: ‘‘ The Thermal Efficiency 
of a Hand-Fired Natural Draught Lanca- 
shire Boiler,” by T. F. Hurley, O.B.E., 
B.Se.(Eng.), and W. J. Sparkes, B.Sc., 
A.M.I.Mech.E., and ‘The Influence of 
Certain Factors on the Performance of a 
Lancashire Boiler,” by E. G. Ritchie, 
D.Se., A.M.I.Mech.E., and N. Y. Kirov, 
MSc. 


DISCUSSION 


Mr. A. F. Webber, M.I.Mech.E., said the 
importance of the subject dealt with in 
the two papers would not, he thought, be 
disputed by anyone. The amount of coal 
burned annually in Lancashire boilers was 
a very large proportion of the coal output 
of this country and few people would dis- 
agree with the statement that there was 
room for considerable economy in the way 
that most of that coal in shell boilers was 
burned. Nor would there be any dispute 
about the importance of the two papers 
under discussion and of the research work on 
which they were based. There had been in 
the past too little really accurate testing of 
boilers of this nature, and therefore there 
had been perhaps too much guesswork 
about it. 

In some respects it was difficult to discuss 
the two papers together, because of what 
seemed to him to be their disagreements. 
First of all, on the question of excess furnace 
air, he had always himself felt that much 
more air might be supplied over the furnace 
than was usually done. In his own practice, 
when he had been in the works of clients 
where there were shell boilers, hand-fired 
or even stoker-fired, he had tried to get them 
to leave the doors open a little and let more 
air come in. Dr. Ritchie and Mr. Kirov 
were all against that, and were very anxious 
to keep down the excess furnace air, but Mr. 
Hurley and Mr. Sparkes pointed out, he 
thought correctly, that, although there was 
some loss of efficiency in that way, it was 
not so serious as an even slight deficiency of 
air. 

It was not possible to run a plant with a 
high CO, without smoke without a CO, 
meter. It might be said that there were 
plenty of CO, meters and that they ought to 
be fitted, but what happened to them when 
they were fitted ? He did not refer, in saying 
this, to the small minority of plants where 
the man who was really in charge—whether 
the works engineer, the works manager, or 
even the managing director—took an 
interest in the matter, but to the average 
plant. He would hazard the guess that at 
the moment at which he was speaking there 
were, in ordinary industrial plants, more 
disused CO, meters than CO, meters working 
accurately. One trouble was that they 
required a certain amount of attention in a 
way that steam meters, draught gauges, 
temperature indicators and so on, did not. 
It was necessary to see that the gas lines 
were kept clean and there was trouble with 
the bubble aspirators. He was waiting for 
an instrument manufacturer to provide his 
instrument with a proper exhauster fan for 


the gas, but so far without success. These 
instruments wanted attention and very often 
they did not get it. 

Later, in the course of his remarks, Mr. 
Webber said that all Dr. Ritchie’s calcula- 
tions on the combination of Lancashire 
boiler and economiser were based on econo- 
miser designs useful for the plant tested by 
the R/16 Committee. That plant worked 
at a blow-off pressure of about 80 lb per 
square inch, and in the tests it was seldom 
over 70 lb per square inch. It was not 
possible to put a high-duty economiser on 
boiler plant of that kind, and the economiser 
designs in the R/16 report were planned to 
give a 10 per cent recovery, to increase the 
efficiency, say, from 60 to 66 per cent, or 
from 65 to 714 per cent, and not a 10 per 
cent increase in thermal efficiency. If one 
were limited to that, he agreed that with 
such a small economiser, with full output 
from the boiler, the ecormomiser would not 
be sufficient to take it up and it would go up 
the stack; but if the plant was designed 
for high output, why not put in an adequate 
economiser? In the plant which he had 
described as his—by which he meant, of 
course, plant belonging to his clients—there 
was nearly 3000 square feet of heating 
surface in the economiser on each boiler ; 
it was designed for high heat recovery 
in the economiser. 

Major J. H. Foster, M.1.Mech.E., said 
there was an old adage that the boiler-house 
was the Cinderella of the power plant and 
the beautiful polishing and brushing-up of 
the engines had no counterpart in the boiler- 
house, which was far more important than 
the engines. He had always in mind the 
simile of a pipe flowing with golden sovereigns 
into a tell-tale tundish, secured by suitable 
brackets outside the manager’s window, and 
flowing from the tundish into a sewer. Some 
notice might be taken of a loss of that kind, 
but because an equivalent loss went up the 
chimney nothing very much was done about 
it. 4 

Referring to the figures given by Mr. 
Webber, from Mr. Edwards, of Port Sun- 
light, he himself had written to Mr. Edwards 
to ask him for some figures relating to the 
boilers there, which were probably some of 
the most efficient in the country. The effi- 
ciency given to him in a log book day after 
day was 85 per cent. They had no chimney ; 
the chimney consisted of a boiler ring 30ft 
high and nothing came out at the top. It 
must be one of the finest installations of 
Lancashire boilers in the country. 

Mr. A. Harrison Slade, National Coal 
Board, Manchester, congratulated Mr. Hurley 
and Mr. Sparkes on their paper, which, he 
said, made out a very good case for the 
elimination of smoke and the increase of 
efficiency by the use of the Fuel Research 
Station design, fuel and firing technique, 
which were outlined in the paper. The 
authors, however, only made out that good 
case provided three conditions were obtained 
simultaneously, which they were able to 
take good care to obtain, namely (i) no varia- 
tion in fuel; (ii) a steady load, and (iii) 
skilled and co-operative firemen. He would 
come back to that in a moment. 

He also endorsed their findings that on 
industrial plants hand-fired in the way they 
described, thermal efficiencies could be 
obtained on which it was difficult to improve. 
He would go further and say that even with 
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skilled and co-operative firemen or with 
mechanical firing, it was impossible to cqua| 
them, provided certain conditions of fyg| 
and load had to be endured. 

Too often when he had visited industria) 
plants to investigate smoke nuisance or poo; 
efficiency he found that all the three requi- 
site conditions which the authors took vood 
care to obtain were absent, justifiably oy 
unjustifiably, and in most cases he saw no 
prospect either now or in the future of 
getting those three conditions simultaneously, 
He did not want to dwell too much on the 
reasons, but first of all, with regard to having 
no variations in fuel, many consumers had 
various fuels, to suit themselves; they did 
not like to have all their eggs in one basket, 
Moreover, as long as the policy in the coal 
industry was full employment at all pits, 
that presupposed that one must balance 
production and sales of all sorts and all sizes 
from all pits, and that in turn meant that 
one could not have free choice of fuel, and he 
did not see when that was likely to be ob. 
tained. That policy of balancing output 
and sales meant that it was necessary to 
have programming of fuel, and that was only 
one of the main reasons why so often there 
were very distinct variations in fuel. 

As far as the load was concerned, fre. 
quently with a process it was impossible to 
flatten it out on the boiler plant. Big varia. 
tions were inevitable, and it was possible 
to get rid of them in many cases only by some 
very expensive form of steam accumulation. 
With regard to skilled and co-operative fire- 
men, far too often one could not find those 
two qualities going together and in the 
North West he was frequently told by indus. 
trialists that many of the firemen whom they 
employed were not there because they had 
any interest in firing, but went on the firing 
floor in the hope that it would lead to some 
other part of the works and to some more 
congenial work. 

In view of the situation which he had just 
outlined, it was necessary to face the posi- 
tion squarely and that suggested to him that 
as far as the authors’ doors were concerned, 
one should make the control of secondary air 
more automatic than the Fuel Research 
Station doors provided in the case of hand- 
fired plants. One should concentrate on 
getting improved designs of mechanical 
handling and mechanical stoking plant, which 
were able to cope efficiently with wide varia- 
tions of fuel and load, while in the case of the 
tremendous number of shell boiler plants 
which still had to go on being hand-fired, 
one must somehow provide better status and 
incentives in order to get good firemen. 

Dr. A. C. Dunningham (1.0.1, Ltd. 
Northwich,) said that by giving the infor- 
mation contained in their papers, the authors 
had set a kind of target for the users of 
Lancashire boilers. It was not a complete 
answer to say that the conditions were not 
what they ought to be; that tended to 
indicate that the losses were generally greater 
than a good many people had supposed, and 
a real effort should be made to get the 
proper conditions, in order to avoid those 
losses. There he agreed very much with 
Mr. Harrison Slade. It was common to put 
on a labourer to fire a boiler, a man without 
any knowledge, and let him fire many hun- 
dreds of tons of coal with no status and no 
special reward. Some effort should be made 
to train stokers. That was being done at 
the present time, and when they were trained 
they should be given some status and some 
extra reward. 

Mr. C. H. E. Pearsall, A.M.I.Mech.E., 
said that what he had to say would be said 
on behalf of the Association of Shell Boiler 
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Makers, who had been referred to in both 

ers. Dealing first with the paper by 
Mr. Hurley and Mr. Sparkes, the authors 
remarked that there were large numbers of 
relatively small shell-type boilers, some of 
which were of modern design and equipped 
with mechanical stokers, but many of which 
were old-fashioned, hand-fired, natural- 
draught Lancashire boflers. They then pro- 
ceeded to run a remarkable test on one of 
these old-fashioned boilers, and to show that 
they could, without an economiser, but with 
a superheater, operate at an efficiency be- 
tween 72 and 744 per cent, at ratings very 
nearly those of the shell boiler makers, and 
that even at a rating of 124 per cent they 
gave an efficiency of 68-6 per cent. 

That was truly a remarkable performance 
and showed what could be done, but, as 
other speakers had mentioned, it was fair to 
point out that these results were obtained 
with a particular type of free-burning coal 
and with what might be called a perfect 
human stoker, and he did not think that 
one could expect to obtain such remarkable 
figures from general industrial installations. 
The authors showed that simply by efficient 
air control smoke emission could be pre- 
vented, with considerable economy as a 
result, and they said—and with this he 
thought that there would be general agree- 
ment—that a little shortage of air was con- 
siderably more wasteful than considerable 
excess air. The answer was simple. If one 
burned 1 lb of carbon only to CO, one 
released 4000 B.Th.U., but by completing 
the combustion to CO, one had 14,500. It 
was of interest to note that the authors 
claimed a little higher efficiency at loads 
below the maximum, but in general they 
were of opinion that the ratings put forward 
by the Boiler Makers’ Association were 
justifiable figures. 

With regard to the paper by Dr. Ritchie 
and Mr. Kirov, the first reaction of the boiler 
makers was that they were extremely sur- 
prised to be told that there was very little 
known with regard to the performance of 
Lancashire boilers. They felt that it was 
true that there had been very little pub- 
lished, but they had over the last hundred 
years collected a great deal of practical 
experience which they were able to utilise. 
The authors showed that in a Lancashire 
boiler 80 to 85 per cent of the heat was trans- 
ferred through the furnace tubes, and they 
seemed to hint that the value of the side 
flues and bottom flues was not very great ; 
but, after all, it did represent some 15 to 20 
per cent of the heat transferred and, what 
was even more important, it made it possible 
to use @ cast iron economiser after the 
boiler. 

Mr. A. T. Barber, M.I.Mech.E., said that 
to forestall any criticism on the ground of 
bias, he being an official of the Fuel Research 
Station, he wished to make it clear that his 
remarks were merely those of an ordinary 
member of the Institution. 

He would like first of all to underline the 
need for more top air, which was the prin- 
cipal suggestion in the paper by Mr. Hurley 
and Mr. Sparkes. He did not think that 
this could be emphasised too much; __ it 
ought to be rammed home to the boiler- 
makers and boiler-users that they should see 
that they got furnace fittings which would 
allow them to get the maximum amount of 
air on to the top of the fire. 

Some fifteen years ago he had to deal with 
an inquiry from one of the Colonies, where 
they were trying very hard to burn their 
native coal on the State railways. The coal 
contained up to 40 per cent volatiles and 
was very difficult to burn, as might be 
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imagined, and in fact impossible to burn 
without smoke, so that they found great 
difficulty in maintaining the railway service. 
His suggestion had been to do exactly what 
Mr. Hurley and Mr. Sparkes now suggested, 
namely, to put some holes above the fuel 
bed to admit plenty of air. They did actu- 
ally fit, at his suggestion, four 3in tubes 
passing through the water space and throat 
plate of the boiler firebox, and emerging 
underneath the ignition arch. After a year’s 
trial, the chief engineer reported that they 
were able to burn their native coal very 
successfully and that the consumption per 
train-mile or ton-mile had dropped 50 per 
cent. This, he thought, should be borne 
in mind by the makers not only of Lanca- 
shire boilers but of locomotive boilers. 

The other paper attacked the problem 
from another angle entirely and considered 
the boiler just as a heat absorber, ignoring 
the furnace end, with which the paper by 
Mr. Hurley and Mr. Sparkes dealt more par- 
ticularly. He would suggest that some of the 
curves which had been produced were acade- 
mic. For example, the curves showing the 
distribution of heat absorption through the 
boiler flues should be known to any first- 
year students, but if they took too much 
account of them they would be led a long 
way up the garden path. Fig. 18, for example, 
showed results which were in effect those 
which would be obtained with a gas-fired 
boiler, ignoring entirely the furnacing, and, 
as would be expected, the Lancashire boiler 
was shown there to be a very inefficient 
heat absorber at high gas rates—quite 
obviously so, because the flues of the Lanca- 
shire boiler were not designed for high-speed 
gases but governed only by the ability for 
a man to get inside for cleaning and inspec- 
tion. 

The authors of the two papers replied 
briefly to the discussion. 


ee 


Reconditioning of Structural 
Steelwork 


An interesting demonstration of a method 
for reconditioning and rustproofing structural 
steelwork in old buildings was given on October 
27th to a party of engineers and architects by 
Schori Metallising Process, Ltd., Brent Crescent, 
North Circular Road, London, N.W.3, at the 
Tower Building at Liverpool. The method 
consists of uncovering the structural steelwork 
in the building, and then sandblasting to remove 
rust, and zine spraying to protect the steel from 
any further corrosion. 

The Tower Building on the waterfront at 
Liverpool, which was built in about 1906, is a 
steel-framed building with a terra cotta facing, 
the facing resting directly against the steelwork. 
Recently, signs of corrosion became apparent— 
the terra cotta became cracked and loose 
due to formation of rust on the steelwork. 
The repair work is carried out by uncovering 
the steelwork in sections and then treating each 
section by the process described below. West 
Africa House, a structure adjoining the Tower 
Building, is also being reconditioned by the 
same process, although the steelwork in this 
case was originally embedded in concrete. 

The steelwork is first sand-blasted, using a 
snarp silica sand and a pressure of 60 lb to 
80 lb per square inch, until all rust has been 
removed. The amount of sand required 
naturally depends upon the extent of the 
corrosion, but on the average 1 ton of sand will 
clean about 400 square feet of steelwork. The 
plant consists of a compressor and a sand-feed 
pressure hopper connected to the blasting 
nozzle. If corrosion has been severe, the steel 
member is strengthened by welding on new 
sections, ard is then sand-blasted again. On 
completion of the sand-blasting, rustproofing 
is carried out immediately by zinc spraying the 
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entire surface of the steelwork. Two coats of 
zine applied with the flame gun are said to give 
a coating about 0-005in thick. Further coats 
can be applied if required, and the thickness 
of the zine measured with a thickness meter—a 
device for measuring the thickness of a non- 
magnetic layer on a magnetic base. 

Advantages of the process are said to be 
that the sand-blasting leaves a surface which 
provides a good mechanical bond with the zinc 
coating, which will thus not flake off. The 
well-known “sacrificial”? protection obtained 
with zine affects the life of the coating, the life 
of a galvanised coating 0°0033in thick being 
about twenty-five years in a rural area and 
between twenty years and five years in an 
industrial town, according to a report of the 
Iron and Steel Institute. 

The reconstruction work at the Tower Build- 
ing, Liverpool, is being carried out hy P. 
Bingham, Esq., consulting engineer, Messrs. 
Briggs Thornely and McLauchlan, architects, 
and William Moss and Sons, Ltd., contractors ; 
Schori Metallising Process, Ltd., are responsible 
for the reconditioning of the steelwork. 


—_————@———_— 


Restoration of Patent Rights 
in Japan 

Ir will be recalled that it was notified in 
the Board of Trade Journal on January 8, 
1949, that application could henceforth be 
made for the grant of a patent or the registra- 
tion of a utility model design or trade mark in 
Japan. Applications may now be made for 
the restoration of patents, utility models, and 
design registrations (but not trade marks), 
which existed in Japan on December 7, 1941, 
or were granted thereafter on applications made 
before that date and the reinstatement of such 
applications which were not proceeded with. 
If the original grant or registration is restored 
and no application made for extension of its 
normal term, the proprietor will be permitted 
to claim compensation in respect of any use 
from December 7, 1941, to the date of restora- 
tion. Alternatively, if the proprietor elects to 
accept an extension equivalent to the period 
during which he was unable to exercise his 
normal rights, he will be required to waive his 
claim to compensation in respect of any use 
occurring between December 7, 1941 and 
date of restoration. Applications for patents 
in Japan may also be made claiming priority 
of date based on the first application for a patent 
made in the United Kingdom not earlier than 
December 7, 1940. Third parties who have used 
the subject matter of a patent granted on such 
an application between the priority date and 
September 1, 1949, will not be liable to action 
for infringement in respect of such use, pro- 
vided they can prove that their knowledge of 
the invention was independently obtained. 
They may, in such cases, continue to use the 
invention on terms to be arranged with the 
patentee. The provisions regarding patents 
referred to akove apply mutatis mutandis to 
utility models and designs. These resvoration 
and application arrangements are covered by a 
Japanese Cabinet Order, and under the provi- 
sions of the Order applications must he made 
before September 1, 1950. They should be 
forwarded to the United Kingdom Reparations 
and Restitution Delegation, Tokyo, for trans- 
mission to the Japanese authorities. Copies 
of the Japanese Cabinet Order (No. 309) and 
other relevant documents, together with speci- 
men copies of the forms prescribed for making 
applications to the Japanese authorities 
under the Order, also an alphabetical list 
compiled by the Japanese authorities entitled 
** Patent-Consolidated Report 18, Great 
Britain,” which gives particulars of patent, 
design, trade mark and utility model rights 
existing in Japan are available for consultation 
in the Library of the Patent Office, 25, South- 
ampton Buildings, W.C.2. It should be noted 
that the restoration arrangements referred to 
above do not cover British-owned trade marks in 
Japan, which it is expected will form the 
subject of a further announcement at an early 
date. 
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The Foundry of Ransomes, Sims and 


Jefferies Ltd. 


N order to make possible an urgently needed 

increase in production, which was well 
beyond the capacity of the existing foundry at 
Orwell works, a new and modern foundry has 
been built and equipped by Ransomes, Sims 
and Jefferies, Ltd., at Nacton, an industrial 
development area on the outskirts of Ipswich. 
A particularly favourable position with good 





of plough shares. A high degree of mechanisa- 
tion already introduced is being extended to 
satisfy the demand for the general run of cast- 
ings which are commonly made in batches, 
and the ploughshares, which have to be turned 
out in thousands each day. Molten metal is 
supplied from a common cupola house con- 
structed midway between the two sections at 





SHARE MAKING SIDE OF CORE SHOP 


facilities for road and rail communication was 
chosen for the new establishment, which has 
been built on a site where there is ample room 
for future expansion. 

A majority of the raw material used in the 
new foundry is delivered by rail into a double- 
track siding 700 yards long, extending the 
whole length of the buildings. On this siding 
a diesel shunting locomotive is used to move 
the trucks for the transfer of the material into 
bins built on an area some 200ft long and 40ft 
wide in the main stockyard. A 3-ton overhead 
travelling crane serves the whole area of the 
material stock yard. This crane is fitted with 
an electric magnet for transferring pig iron 
and scrap from the rail wagons and a grab 
where it is used for moving sand and limestone 
to the respective bins. A portable conveyor 
is used for stacking coke on one side of the 
yard as it is removed from trucks on the 
siding. 

Raw materials are transported from the bins 
in the stockyard in stillages mounted on Ran- 
somes 2-ton electric elevating trucks. Materials 
for feeding the cupolas are hoisted in their 
stillages to the charging platform by 2-ton 
electric hoists on an overhead runway serving 
the full length of the cupola house. With this 
runway in service the charges in the stillages 
can quickly be raised and placed adjacent to 
the charging door of any of the eight cupolas 
which serve the foundry. Moulding sand is 
transported to the various parts of the foundry 
in stillages on electric trucks, with the excep- 
tion of the core shop, which has its own storage 
bins arranged for filling directly from lorries 
bringing the sand by road. 

The foundry, some photographs of which we 
reproduce, is roughly divided into two separate 
sections, one for supplying the variety of general 
castings for the extensive range of agricultural 
machinery, electric vehicles, &c., made by the 
firm, and the other for the quantity production 


one end of the foundry and cores are produced 
from a central core-making shop. 

A section of the core-shop devoted to pro- 
duction of the cores used in the share moulds 
is shown in one of our illustrations. It is 
divided by a 93ft long, 2ft wide, steel-band 
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machines used for this work produces some 
480 cores per hour, to give a total weekly 
shop output of about 60,000 cores. These copes 
are made in boxes split in halves and held 
together in a frame, A complete box in jtg 
frame is filled with sand by hand and placeq 
under the ram of a pneumatic cylinder. As the 
ram descends a tongue projecting from its 
base produces a hollow in the core as tho sand 
is compressed. Whén the unit is removed 
from under the ram the core-box is taken 
out of its frame and on being pulled apurt, the 
finished hollow core is ready for transfer to the 
belt for conveying to the drying ovens. Cores 
for the general foundry made in this siiop are 
also transferred to the drying ovens on the 
belt conveyor or on stillages. At the enc of the 
conveyor line the cores are removed and coated 
by spraying before being placed on the racks jn 
one of two large gas-fired continuous drying 
ovens. These ovens work at different speeds, 
one being used for the large and one for the 
small cores. As the dried cores are reinoved 
from the ovens they are placed on special sti]. 
lages and transferred by means of electric trucks 
to racks near the moulding stages or to storage 
racks on the core shop. 
THE SHARE FOUNDRY 

The share-making section of the foundry is 
laid out in four 45ft span, 150ft long bays, 
and its floor is sub-divided into a number of 
moulding areas, with a fettling and an inspection 
department in one corner. Mclten metal is 
supplied to this section from a group of four 
cupolas, which are operated in pairs on alter. 
nate days. One of the two cupolas in service 
daily is used to supply ition with the highest 
silicon content required in the section and the 
other that having the lowest silicon content. 
When iron with an intermediate silicon content 
is required it is produced by proportional 
mixing of the two irons in the distribution 
ladle. It should be mentioned here that a 
feature of the shares made by this company 
is their self-sharpening property, which is 
obtained by chilling one side of the blade so 
that as the unchilled side wears away in service 
the chilled face continues to present a sharp 
cutting edge to the soil. To ensure that a 
satisfactory depth of chill is imparted to the 
shares a sample is removed from each ladle 
as it leaves the cupola. Samples are chilled, 
cooled by plunging into water, and broken for 
visual examination before any ladle of metal is 
allowed to pass out to the pouring stations. 

Fach of the share-moulding areas is flanked 
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SHARE FOUNDRY 


conveyor, and the cores are made on benches 
on each side of the conveyor, which transfers 
them at a speed of 2ft per minute to the 
drying ovens. Special equipment has been 
developed by the firm for making the many 
different types of share cores at a high speed, 
consistent in size and formation. Each of the 


on each side by a working bench, at the rear 
of which is a mould-closing and pouring 
bench. The metal lower halves of the moulds, 
which provide the chill, are laid out on the 
closing benches and as the upper halves are 
made they are transferred to these benches 
ready for coring and closing. The facing sand 
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for tho moulds is kept in bins at the end of 
the working benches and bulk is made up from 
previously used sand. 

A number of machines for making the upper 
halves of tho moulds have already been in- 
stalled and machines are now being built by 
the firm to complete the mechanisation of all 
the sections. These machines are simple, 
pneumatic rams, which compact the sand in 
metal mould boxes. Pouring ladles are con- 
veyed to the pouring benches suspended from 
overhead runways, which are laid out in the 
form of a closed circuit, so that the ladles and 
molten metal always move in one direction. 

The moulds are knocked out by hand at the 
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trucks to a general fettling shop at the end of 
the bay. 

All the patterns and a number of the machines 
used in the foundry are made in adjoining shops 
fully equipped with modern plant for the pro- 
duction of both wooden and metal patterns. 

Much of the capacity of the metal machine 
shop is occupied in the production of the chill 
moulds for the shares and associated fittings. 
A very high standard of accuracy is called for 
in this class of work as the castings are made to 
very close dimensions to ensure interchange- 
ability without necessity for machining to size 
after fettling. 

More than 300 hands are employed in the 





MECHANISED SIDE OF GENERAL FOUNDRY 


pouring benches and the shares thrown into 
stillages, which are placed in a central gangway 
between each pair of benches. These stillages 
when full are taken by electric trucks first to 
the fettling and then to the inspection sections 
of the shop. 


THE GENERAL FOUNDRY 


The general foundry is connected to the 
share foundry by a covered passage. It con- 
sists of three bays, 45ft span by 275ft long. 
One bay is completely mechanised for the pro- 
duction of light castings and the other two 
bays are laid out for the floor moulding of 
medium and heavy castings. A small section 
of the medium bay is set out for the production 
of non-ferrous castings and in one corner of 
the heavy bay a number of machines for large 


moulding work is being installed in the near - 


future. 

At one end of the shop is a group of four 
cupolas, which are operated in pairs on alter- 
nate days and at the other end is a sand-recon- 
ditioning plant. Sand is prepared in the plant 
at the rear of the light mechanised section and 
the reconditioned sand is fed back to the 
machines on an overhead belt conveyor. 

In the light mechanised bay machines are 
arranged in pairs at working stages, a machine 
being placed on each side of a 4-ton capacity 
sand hopper fed with reconditioned sand from 
the. overhead belt conveyor. Arranged in 
front of each pair of machines is a “‘U”- 
shaped roller conveyor, on which the mould 
boxes are set. At each working stage one 
machine makes the top half of the mould and 
the other the bottom half. The moulds are 
cored and closed on the roller conveyors and 
when @ batch is ready for pouring, ladles of 
metal are brought from the cupolas along an 
overhead runway, which runs the length of the 
bay and has branches extending over each of 
the mould roller conveyors. The castings are 
knocked out on floor grids adjoining the machine 
foed hoppers and the sand is carried on an 
underground conveyor belt to the reconditioning 
plant. Castings are transferred from the 
machine section in stillages mounted on electric 


new foundry and in addition to providing the 
best possible working conditions in the works, 
the firm has built and equipped a modern can- 
teen, installed shower baths and introduced a 
number of other amenities for the benefit of 
the staff. 


—_———_—@———— 


Track Stabilisation by Sand 
Piling 

Tue Civil Engineer’s Department, Eastern 
Region of British Railways, are trying out an 
unusual method for the stabilisation of soft 
clay track formation. North of Aylesbury, on 
the main line, there is a shallow cutting witn a 
maximum depth of 15ft near the site of the 
former Waddesdon Manor Station. The track 
at this location, extending over 350 yards, 
showed the usual signs associated with a soft 
clay formation. Heaving of the cesses and 6ft 
way and pumping of sleepers necessitated a 
speed restriction of 50 m.p.h. ‘ 

Shear strength tests of the clay revealed 
overstressing under live load at depths up to 
6ft below the sleepers. A thin layer of soft 
oolitic limestone was found almost throughout 
the length, varying in thickness up to 91n, and in 
depth from 3ft to 6ft below the sleepers. Below 
this rock the Kimeridge clay was unweathered 
and firm. Bulk excavation of the soft clay 
down to rock level and replacement by sand 
was contemplated as a remedy, but considered 
too costly. It was therefore decided to try 
different densities of sand piling, with 
limited bulk excavation and sand blanketing. 

The operation of sand piling eonsists of 
driving a 9in diameter steel spud into the 
formation at a number of points between the 
sleepers, withdrawing on reaching a specified 
depth and filling the hole with sand. In this 
ease the spiids have been driven to a depth of 
5ft. or to the rock level, whichever is the less. 
The sand is placed in the holes from bags and 
consolidated by punners every 18in. Different 
patterns of piling are being tried out; the 


densest pattern has seven piles per sleeper. A: 
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pattern of four piles at every other sleeper was 
found to be unsatisfactory and was replaced by 
four piles at every sleeper. 

Half the length is being treated by sand 
piling only, the track remaining in position. 
The other half is being excavated to 2ft 6in 
below rail level and backfilled with a layer of 
sand lft thick, followed by new slag ballast. 
Sand piling is then carried out, during a later 
possession, with the track in position. The 
track is afterwards lifted to a total of 6in above 
its original level, the new formation and sand 
layer having a crossfall of 'ft from cess to cess. 

Possessions of both lines were arranged for 
four Sundays for twenty hours, eacn commencing 
at 10 p.m. on Saturday night, the contractors 
working two shifts. The main line trains were 
diverted via Princes Risborough. On the first 
two Sundays, October 9th and 16th, the track 
for the portion to be excavated was removed by 
10-ton steam crane and stacked on wagons. 
The contractors then carried out the excavation, 
using two 19 R.B. dragline excavators and two 
D 4 bulldozers. Sand which had been unloaded 
during the previous fortnight from lorries on to 
the down side slope of the cutting was then 
bulldozed by a third D 4 bulldozer into position 
and spread to profile. A D7 bulldozer was 
also used on the up side. Ballast had been 
unloaded from wagons on the up cess, 7ft clear 
from the cess rail, during the previous fort- 
night and a 6in layer of ballast was spread to 
take the track. 

At the same time, as soon as possession was 
obtained, piling operations were commenced 
on the portion of the length to be treated by 
piling only. One 3-ton and three 5-ton steam 
cranes were rigged with fixed leaders and No. 5 
McKiernan-Terry steam hammers, attached to 
each of which was the 9in diameter steel tubular 
spud 8ft long. The nest average rate of piling 
throughout sixteen hours so far obtained on 
this work has been twenty piles per hour for 
each crane, but rates of over thirty piles per 
hour have been reached. ‘The track, as was 
expected, heaved as the piles were driven, the 
average heave being 2in. 

The drainage will be renewed in the ordinary 
way during weekdays, precast concrete channel 
drains being used. At the lower end of the 
length there is a culvert, into which the drains 
will be led. The work is being carried out by 
W. and C. French, Ltd., contractors, of Buck- 
hurst Hill, Essex, under the supervision of Mr. 
J. I. Campbell, Civil Engineer, Eastern Region, 
British Railways. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Departrient of the Institution at 28, 
Victoria Street, London, S.W.1. 


GLOSSARY OF AERONAUTICAL TERMS 


No. 185, Part 2, 1949. Since the publication of 
the 1949 edition of this glossary very great develop- 
ments have taken place in many branches of aero- 
nautics and many. new terms have come into 
general use and need accurate definition. A 
thorough revision with considerable extension 
therefore became necessary. This is particularly 
so in the field of gas turbines and jet propulsion, 
and in view of the importance of standardising the 
nomenclature in this subject it has been considered 
advisable to issue Part 2 of the revised edition 
of B.S. 185, dealing with these sections of the 
subject, in advance of other parts. In addition 
to terms relating to piston engines, gas turbines 
and jet propulsion, sections devoted to propellers 
and auxiliary services are included. Price 3s. 





CAST IRON AND ENAMELLED CAST IRON 
STEAM JACKETED PANS FOR THE 
CHEMICAL AND ALLIED INDUSTRIES 

No. 186: 1949. B.S. 186 was first published in 

March, 1923, and has now been revised by the 

British Standards Institution. In view of experi- 

ence gained with the original standard, the 75- 

gallon shallow and 150 and 200-gallon deep pans 

have been omitted. There is now only one working 
pressure, 40 lb per square inch, and consequently the 
hydraulic test pressure has been fixed at 80 lb per 
square inch. The revision provides full details and 
drawings of 25, 50 and 100-gallon shallow pans and 
10, 25, 50 and 100-gallon deep pans. Price 2s. 6d. 








522 


THE ENGINEER 


Standardisation, Specialisation and 
Simplification 


HE report of the Committee for Standardisa- 
tion of Engineering Products, undsr the 
chairmanship of Sir Ernest Lemon, was published 
last Tuesday by H.M. Stationery Office. On the 
same day there was issued by the Anglo-American 
Productivity Council a Report on Simplification 
in Industry by a group recently returned from 
America. Below we print the Conclusions and 
Recommendations of the first-named and some 
extracts from the other, giving examples of 
simplification in American industry. 

Specialisation, simplification and standardisa- 
tion are thus defined by the Lemon Sommittee : 

Specialisation is the process whereby par- 
ticular firms concentrate on the manufacture 
of a limited number of products or types of 
products. 

Simplification in the process of reducing the 
number of types of products made (or called for) 
within a definite range. 

This process will normally involve more than 
one firm and may cover a major section of 
industry. 

Standardisation is the process of defining and 
applying the “ conditions ’’ necessary to ensure 
that a given range of requirements can normally 
be met, with a minimum of varity, in a repro- 
ducible and economic manner on the basis of 
the best current techaique. 

The term “conditions” may include any 
or all of the followmg aspects :—The function, 
quality or dimensions of a product, or the 
method of manufacture and testing. 

Standardisation may be on a company, 
industry, national or international basis. 





STANDARDISATION OF ENGINEERING PRODUCTS 

Conclusions—We have concluded that in 
so far as reduction in variety of engineering 
products can be achieved by national standards, 
the existing methods of operation through the 
medium of the B.S.I. are sound in principle 
although they are not employed to the extent 
and with the speed that is desirable. 

As regards those fields of specialised engineer- 
ing where action to reduce variety is more 
appropriate for consideration by particular 
firms or sections of industry, we have concluded 
that there are no recognised and uniform 
methods in operation. In some cases trade 
associations or other bodies, in conjunction 
with B.S.I., have played a valuable and leading 
part in organising standardisation and simpli- 
fication for their section of the industry. In 
addition, many individual firms have carried 
simplification and specialisation of their pro- 
ducts to an advanced stage. Other sections 
of the industry, however, have not made very 
effective progress, either individually or collec- 
tively. The recommendations which follow 
suggest how the position may be improved, and 
we have noted particularly the need for 
co-ordinating user requirements as an important 
factor in this work. 

Recommendations.—{i) In order to reduce 
wasteful variety the principles of specialisation, 
simplification and standardisation should he 
considered and applied whenever this is possible 
and appropriate. 

(ii) Individual firms and sections of industry, 
both producers and users, should specialise 
and simplify the range of products which they 
manufacture or use as far as circumstances 
allow. 

(iii) The production of national standards of 
wide applicability should be extended and 
speeded up. To this end all sections of industry 
should urge forward the work of the B.S.I. 

(iv) The general principle of voluntary agree- 
ment in the preparation of standards should be 
continued. 

(v) Simplification and standardisation in 
the more specialist fields of engineering pro- 
duction should be intensified. By agreement 
with the parties concerned, trade associations 


or other appropriate co-operative bodies should 
undertake the responsibility of organising the 
work in conjunction with the B.S.I., who in 
any event are responsible for integrating sec- 
tional standardisation with general require- 
ments. 

(vi) As a corollary to (v) it is also essential 
for similar groups or organisations to be selected 
or set up to represent user interests in the 
specialised sections so that their requirements 
can be properly co-ordinated and considered. 

(vii) Within each firm or wider organisation 
dealing with standardisation work a senior 
official should be charged with the responsibility 
for all standardisation and_ simplification 
activities. 

(viii) Sections of industry, whether manu- 
facturers or users, should not determine 
standards unilaterally and should have regard 
to other interests. This is particularly important 
in the case of industries under public control 
or other large industrial groups. 

(ix) All purchases should be to British 
Standards wherever possible. To this end the 
Government should ensure that their Depart- 
ments, the nationalised industries and other 
public bodies take such action. The B.S.I. 
should, through trade associations, seek under- 
takings from industry that they will, as a 
matter of policy, adopt a similar procedure. 

(x) Individual firms should be urged to extend 
the practice of compiling standards books 
covering the standard and simplified products 
selected for production or use in their own 
organisations. 

(xi) In co-operation with the B.S.I. appro- 
priate sections of industry should embody in 
a suitable handbook all those national and other 
standards relating to the equipment it manu- 
factures or uses. 

(xii) Standards, whether national or of a 
more limited character, should reflect the best 
current practice. With this in view standards 
should be reviewed periodically. 

(xiii) If there is a considerable demand for 
differing qualities of standard products it should 
not be met by averaging, but by providing 
more than one standard. 

(xiv) Manufacturing industry should ensure 
that its commercial and selling policy pays 
due regard to the overall savings which accrue 
when production is concentrated on a standard- 
ised or simplified range of products. 

(xv) To encourage the use of standards and 
simplified products industry should offer such 
products on the most favourable terms in 
comparison with those made in limited quan- 
tities only. 

(xvi) The B.S.I. should strengthen and extend 
its staff and facilities so as to speed up and 
intensify its work. Consideration must be 
given to the provision of the necessary finance. 

(xvii) The B.S.I. should take a more active 
part in initiating action for the preparation and 
co-ordination of standards. 

(xviii) The increase visualised in standardisa- 
tion and simplification and the changes in 
production methods which will result require 
an increase in the number and quality of tech- 
nical staff. Education authorities and industry 
itself should intensify their efforts in the training 
of suitable staff to make good the present 
shortage, 

(xix) Education authorities responsible for 
courses of engineering and applied science, 
particularly in technical colleges, should include 
in their syllabus reference to the advantages 
to be gained from standardisation, simplifica- 
tion and specialisation and the methods by 
which these can be achieved. 

(xx) The application of standardisation, sim- 
plification and specialisation to manufacture 
normally involves an immediate and frequently 
heavy expenditure. To encourage rapid pro- 
gress in the necessary re-equipment the 
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Government should consider whether it jg 
possible to amend its system of taxation in thig 
respect. 

SIMPLIFICATION IN INDUSTRY IN AMERICA 

Discussions with several large groupings anq 
industrial corporations disclosed the common 
practice of establishing a strong central depart. 
ment devoted to fostering simplification. The 
central department may initiate and plan 
simplification and standardisation, co-ordinate 
the work of the separate divisions, or dig. 
seminate information throughout the group. 

In individual concerns there is again wide 
variation. Some carry out simplification as g 
deliberate, systematic and continuous policy ; 
others do not recognise it as a separate, distinct 
activity. Even among the latter, however, we 
found a substantial degree of simplification at 
some stage in the production process. 


RADIO AND TELEVISION 


A prominent manufacturer of radio and 
television receiving sets described to us in 
detail the extent of simplification which had 
been carried out in his plant. In television 
sets the range had been confined to two basic 
types of chassis and within these types many 
parts were interchangeable. As a direct result 
of the reduction in variety the plant output 
had been raised during the post-war period 
by 80 per cent and it was expected that ulti. 
mately the level would be increased by 120 per 
cent. The estimated gain in productivity had 
been 25 per cent in the last two and a half years, 
In radio receivers the same company had in 
pre-war times listed 160 models, some of which 
were produced in as low a quantity as 2000 
spread over six months, and an order for 50,000 
was considered very large. Consequently, a 
constant change of factory and work lay-out 
was necessary, with repeated rearrangements 
in training procedure and inevitable admiaistra- 
tive complications. ‘The post-war policy had 
been to concentrate production on some fifteen 
models, of which five used the same chassis in 
different cabinets. This made possible the 
production of a better receiver at the pre-war 
price level in spite of great increases in material 
and labour costs. Uninterrupted production 
runs of 250,000 for a single type were now usual. 

The company had also made great progress in 
simplification of components, the object being 
to ensure maximum interchangeability in the 
production of a wide range of electronic equip- 
ment. There had been a great reduction of 
stock items and the assurance of long unin- 
terrupted production runs. A central depart- 
ment for co-ordinating the work of simplifica- 
tion and standardisation amongst the com. 
pany’s numerous branch establishments had 
been set up and thus the benefits of the work 
done by each individual plant hed been spread 
to the whole organisation. -The company 
described this work as a “‘ life-saver.”’ 

Following our conference we were shown the 
main assembly lines of the company’s plant. 
There we saw an impressive example of the 
practical effect of the policy of reduction in 
variety. Continuous straight-line assembly, 
the maximum use of standard components, and 
the minimum of changes of type combined with 
skilled engineering, careful planning and good 
operative training resulted in high production, 
constancy of quality and low price. Simplifica- 
tion was clearly a key factor. 


Prez Firrines, VALvEs, &c. 


We had discussions with the trade association 
groupings dealing with valves and pipe fittings 
and equipment for steam and water systems. 
In this industry a great deal of simplification 
has taken place, both in the inter-war years 
and during the second World War. In the 
latter period the method employed was for 
each member firm to make a survey of its 
sales in various items, the secrecy of the figures 
being preserved by the use of index numbers 
identifiable only by the individual producer. 
The returns, which covered a very large pro- 
portion of the industry, were collated by an 
independent accountant and circulated to 
producers and consumers, inéluding Govern- 
ment Departments, with suggestions as to which 





a = @ 


we ee Ot Oa et Oo 


ee ee eee ae” ae ae ae ee 


149 


it ig 
L thig 


- and 
mon 
Dart. 

The 
plan 
nate 

dis. 


wide 
as a 
icy ; 
inet 
, We 
2d at 


and 
in 
had 
sion 
asic 
any 
sult 
put 
iod 
Iti- 
per 
iad 
rs, 
in 
ich 
00 
100 
a 
rut 
its 
ra. 
ad 
en 
in 
he 
ar 
al 
on 


=~ @ 


—_—_ oe 





Nov. 4, 1949 


types and ranges could be eliminated. It was 
found possible to reduce the existing variety 
very substantially since it was discovered that 
many of the items had very small sales. The 
following table summarises in striking fashion 
the extent to which effort had been dissipated. 
Column 1 shows the percentage of items 
eliminated from the original list; column 2 


the percentage of sales attributable to those 
items : 
Main groupings Column 1, Column 2, 
per cent per cent 
Brass valves ria Sree | 
en er 
Malleable fittings ... ... 48 ... 1. 12 
Cast iron fittings ... ... 70 ... ... 293 
Brass fittings 20.0 000 ce BF nce oes NB 


As to the effect on cost, during the period 
1939-1948, prices of steel increased by more 
than 50 per cent, plumbing and heating mate- 
rials by almost 90 per cent, while labour rates 
and other costs, such as increased holidays, paid 
holidays, &c., rose over 100 per cent; but in 
spite of this the prices of iron valves and bronze 
valves ,were increased by slightly less than 50 per 
cent, while steel valve prices increased by little 
more than 50 per cent. Reduction in variety, 
with all its production advantages, was thought 
to have been a substantial factor in limiting 
the price increases of these products as com- 
pared with the prices of other building materials. 

Following our discussion with these trade 
associations we visited one of the largest indi- 
vidual plants in this industry in the United 
States. There we saw the advantages to the 
production line of organised reduction in 
variety. Straight-line methods, long runs and a 
high degree of mechanisation had all been 
direct results of simplification. 


EartH-MovinG PLAnt 


In discussion with a prominent manufac- 
turer of earth-moving equipment we were told 
of a reduction from 500 varieties of bucket, 
involving 10,000 parts, to 150 varieties, involv- 
ing 3000 parts. The manufacturer used a 
range of castings common to numerous different 
types, adaptations being obtained to meet 
different users’ needs by subsequent machining 
and other operations. 

ALUMINIUM 


A less spectacular, but equally effective, form 
of simplification was described by a large manu- 
facturer of aluminium extrusion products. 
Here is an industry where a high proportion 
of the manufacturing costs resides in the extru- 
sion dies employed, and there had been a very 
extensive reduction in the variety of dies, com- 
bined with dimensional standardisation to 
ensure interchangeability throughout the 
various plants. For the first time quantity 
production of the dies themselves became 
possible, giving a reduction in forging cost of 
some 30 per cent, and a larger reduction in the 
machining operations through the substitution 
of automatic tools for hand methods. The 
important element was simplification of the 
production plant rather than of the product. 


Nuts, Botts, Rivets, &c. 

The group of manufacturers concerned with 
‘‘ industrial fasteners ’’ (i.e., bolts, nuts, rivets, 
&c.) initiated simplification by a survey of 
types and sizes made by each individual con- 
cern. The results of the survey were considered 
by a committee of the industry and agreement 
was reached on the types with low sales which 
could without difficulty be dropped from pro- 
duction. Longer runs and substantial cost 
reductions followed, and became important 
factors in restraining selling prices over a period 
when costs of materials and labour were steeply 
increasing. 

STEEL 

In the steel industry we were given numerous 
striking examples of the way in which variety 
of types had been substantially reduced during 
the inter-war years. For example, following 
work done in 1928, types of reinforcing bars 
for concrete work had been brought down from 
a wide range to fourteen. Apart from its 
benefits to the producer, the step was weleomed 
by designers of reinforced concrete structures 
and by erectors. In the second World War 
steel compositions were reduced from some 
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5000 down to 300, and there seemed no evidence 
of a@ wish to revert to greater variety. The 
view was expressed that simplification had 
been a significant factor in keeping prices down 
over a period of rising material and labour costs. 


LOCOMOTIVES 


At one of the largest plants manufacturing 
diesel-electric locomotives, we were shown 
once more the advantages conferred by drastic 
simplification in design and types. During the 
years 1939 to 1945 material costs in the plant 
had increased by 41 per cent and labour costs 
by 111 per cent, but savings gained on the pro- 
duction line had balanced the increases and the 
cost of the finished article had not risen. By 
1949 material costs were some 110 per cent 
above those of ten years earlier, while price 
to the user had risen by less than 25 per cent. 
The management expressed the conviction 
that simplification had been a prime factor in 
keeping down the final selling prices. 


Pant, VARNISH AND LACQUER 


From a discussion with representatives of 
the paint, varnish and lacquer industry we 
gathered that there had been substantial reduc- 
tion in the variety of types of paint offered by 
individual manufacturers for ordinary retail 
sale, Each maker concentrated production on 
no more than twelve tints in one, two or three 
grades of finish, with important advantages to 
production costs. The corsumer was still 
offered a wide range of choice, since each manu- 
facturer made his own selection of shades which 
might vary from one season to another. We 
talked with a representative of one company 
which marketed only eight tints of paint of one 
quality grade. In this industry there was also 
marked simplification of containers. 


GRINDING WHEELS 


We found that one large manufacturer of 
grinding wheels and abrasives had formerly 
supplied every user with the type of wheel he 
demanded. Through the active effort of the 
producer, users were persuaded to agree to 
reduction in variety, and so far the number of 
types of grinding wheels has fallen from 715,000 
to well below 300,000, while in abrasive papers 
the reduction has been from 5500 to 1700. 
The opinion was expressed that but for this 
simplification the average unit cost of the 
products of the industry would be double what 
it actually is. 

SIMPLIFICATION IN THE PRopucTION LINE 


We came across several instances where 
simplification had had to be sought at some 
stage in the production process rather than 
in the range of end products. 

A manufacturer of pressed steel tubs for 
washing machines and domestic baths had been 
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successful in concentrating on a minimum 
number of basic deep pressings, leaving a 
variety of finish and detailed modification of 
shape to be applied in subsequent operations. 

At the factory of a well-known maker of 
electrical instruments we were shown how con- 
centration upon the use of a range of standard 
parts and components contributed to simplifica- 
tion of many “ tailor-made ”’ instruments. 





A Horizontal Broaching 
Machine 


A DOUBLE-RAM horizontal surface broaching 
machine which incorporates a number of new 
design features has been introduced into this 
country by the Lapoint Machine Tool Company, 
Ltd., Edgware, Middlesex. This machine is 
intended specifically for high production require- 
ments and is built in 15 ton and 25 ton capacity 
sizes with 66in, 90in and 120in strokes. The 15- 
ton model machine has an infinitely variable 
cutting speed from 5ft to 21ft per minute and the 
20-ton machine infinitely variable cutting 
speeds from 5ft to 16ft per minute. Where the 
machines are subjected to abnormal operating 
conditions an automatic cutting device can be 
fitted to the hydraulic system. 

The photograph we reproduce of one of the 
new broaching machines shows that the 
mechanism is nearly enclosed and the overall 
height is relatively small. Guards which com- 
pletely enclose the broaches travel with them 
on both the cutting and the return strokes. 

A feature of value when these machines are 
used for automobile component and similar 
classes of work is the fitting of a new design of 
universal broach insert. These inserts are 
mounted in adjustable sub-holders. This equip- 
ment allows up to seven similar, but different 
size, components to be machined with one set 
of broaches. This feature applies to both upper 
and lower sets of broaches and when changing 
over from one size to another it is only neces- 
sary to readjust, not replace, the broaches. The 
inserts are adjustable and compensation for 
wear is easily effected to make possible the 
maintenance of dimensional accuracy to very 
close limits. In addition, the same broaches 
can also be used for machining parallel flat 
surfaces on any type of work of suitable 
SIZ®e. 

The machine is arranged for push-button 
operation, the push-button being arranged on 
a dual control panel within easy reach of the 
operator. Individual push-buttons arranged in 
logical sequences on the face of the panel are 
used for settiag-up the machine and a second 
set of buttons on the front edge of the panel 
control the automatic cycle. 





HORIZONTAL BROACHING 


MACHINE 
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STANDARDISATION, SPECIALISATION 
AND SIMPLIFICATION 

Last Tuesday two interesting and 
important documents were simultaneously 
issued. Both are concerned with particular 
methods of increasing production in this 
country and reducing costs. The first is 
the Report of the Committee for Standardisa- 
tion of Engineering Products which was set 
up @ year ago by the Minister of Supply 
under the chairmanship of Sir Ernest Lemon 
“to investigate, in consultation with the 
British Standards Institution and appro- 
priate organisations the methods by which 
manufacturers and users of engineering 
products determine whether any reduction in 
the variety of products manufactured is desir- 
able in the light of technical, commercial and 
other considerations ; and to report whether 
these methods are adequate and what, if 
any, further measures should be taken by 
industry or by the Government. to ensure 
that such simplifications as are determined 
are put into effect.” Its conclusions and 
recommendations are reproduced on page 522 
of this issue. The other is a report of a Group 
sent to America by the Anglo-American 
Council on Productivity. It covers part of 
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the ground covered by the Lemon Com- 
mittee, but is concerned with “ simplifica- 
tion ” in industry and not with standardisa- 
tion. Within that field its recommendations 
closely parallel those of the Lemon Com- 
mittee. We have therefore chosen to repro- 
duce from it on page 522 some examples of 
simplification that it noted in America. 
For, though the production problems of 
this country, so much more dependent upon 
export trade than the U.S.A., are different, 
it is, nevertheless, valuable to see what has 
proved possible and advantageous there and 
to consider whether similar methods might 
be practised here. 

There is, of course, nothing new in the 
adoption of standardisation, specialisation 
and simplification. These three related 
actions have aided man’s development from 
very ancient times, though never more so 
than since the industrial revolution. Through 
the adoption of Whitworth threads, for 
instance, a standard was long ago applied 
which brought the fruits of simplification 
into every works in this country. Since then 
the work has been continuously carried on 
through the actions of individual firms, 
industrial associations and the British 
Standards Institution. Nor has there been 
any recent slackening. Only a few weeks 
ago, to take but one example, we discussed 
in these columns the work that a firm of 
bush and bearing manufacturers was doing 
towards reducing very substantially the 
number of individual types it makes. But 
if there has been and still is activity here it 
remains true that changes and developments 
could take place more rapidly than they 
have hitherto. How many firms in this 
country still make, for instance, their own 
gears, their own bushes, their own bearings, 
their own handwheels, and many other 
articles, not to mention more complicated 
products, such as special sub-assemblies, 
when by buying the standard products of 
specialist firms, able to adopt highly pro- 
ductive methods, they could reap a benefit 





in better design ? And how many firms and 
associations would find upon examination, 
as American valve manufacturers did, that 
certain types and sizes, although forming a 
large proportion of the whole variety manu- 
factured, account only for a small minority 
of sales and could, without harm to the user, 
be eliminated ? There are, we think, many 
firms and associations in this country which 
will find food for thought in a study of the 
report of the Group that has just returned 
from America and which has much to say 
upon such subjects. 

The Group report upon American conditions 
has a particular interest because it quotes 
examples of what has already been done 
elsewhere than in this country. It is thus 
complementary to the Lemon _ report, 
which quotes few examples, but which, 
nevertheless, constitutes a remarkable review 
of the whole subject of standardisation, 
specialisation and simplification as it affects 
this country at the present time. This report 
is all the more persuasive in that it is not 
based upon the work of another nation of 
whose problems it can often justly be claimed 
that they are not Britain’s; and about whose 
methods it can often be said that they do not 
suit British conditions; and in that it is 
concerned not to preach a gospel to this 
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country, but to show how rational its recom. 


mendations are. It considers the whole 
problem in a way that recognises frankly 
that there are arguments that can be 
advanced against the actions it supports, 
and, while holding them mistaken, discusses 
those arguments with such sympathy and 
understanding as to carry home a conviction 
that they are wrong-headed. The first of its 
conclusions reveals the whole trend of this 
document. ‘‘ We have concluded that in 
so far as reduction in variety of engineering 
products can be achieved by national 
standards the existing methods of operation 
through the medium of the B.S.I. are sound 
in principle, although they are not employed 
to the extent and with the speed that is 
desirable.” The recommendations in the 
report are intended to suggest how the 
situation may be improved. But they con- 
tain nothing very startling, although they 
direct attention to a number of matters, such 
as the influence of nationalised industries 
upon standardisation, that are important. 
In particular, it is felt that the work of the 
B.S.I. should not only be expanded, but that 
that body should be able to initiate develop. 
ments instead of waiting for industry to 
make the first approach. It is held, too, that 
the Institution should be able to go ahead 
even if its work is opposed by a minority 
group if it is felt that standardisation is 
desirable and that the grounds for opposition 
are inadequate. But the principle of 
voluntary action within industry to adopt 
standards is expressly approved. A sugges- 
tion that ‘‘ measures of standardisation 
reached by common agreement should be 
enforced by the Government” is wholly 
rejected. For, as the report wisely puts it, 
“Were manufacturers and users to feel that 
measures of standardisation reached in the 
normal processes of discussion would be 
enforced and that they would not be able, 
except perhaps with special permission by 
licence, to manufacture non-standard articles, 
it is almost certain that their co-operation 
in the discussions to reach such agreement 
would not be forthcoming.” We heartily 
recommend the study of both documents to 
the engineering industry. 


SUGAR BEET HARVESTING 

OnE method of reducing this country’s 
dependence upon imports is to increase home 
food production. The increase of home grown 
food supplies is, of course, a problem that is 
not wholly the concern of engineers, for 
scientists of other kinds, such as biologists, 
have a big part to play. But engineers have 
contributed very much by devising a varied 
assortment of implements. and power-driven 
machines for the use of farmers. These 
machines may, indeed, effect nothing directly 
towards increase of output from the fields. 
But they do make it possible for one man 
to do what several were needed to do 
before and thus by reducing the amount 
of labour required on the land make 
more labour available for other  in- 
dustries. Moreover, since the war, partly 
no doubt as a consequence of higher agricul- 
tural wages and partly because engineers 
have given greater attention to criticisms 
expressed by farmers of the machinery 
offered, the agricultural industry has become 
as willing as any other to improve its 
efficiency by mechanisation. As a con- 
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sequence, agricultural engineers are now 
continually being presented by farmers 
with new problems for solution. 

Some of those problems are associated with 
the mechanical harvesting of sugar beet, a 
crop which is now being cultivated on a large 
scale in certain suitable areas of this country. 
Last year’s beet crop occupied just over 
400,000 acres and produced nearly 560,000 
tons of white sugar alone, so that a very 
big proportion of the country’s sugar require- 
ments was thus met from the home output, 
with a consequential saving of dollar expendi- 
ture. It is of interest to note, however, that 
not more than 13,676 acres, or 3-4 per cent, 
of last year’s beet crop were harvested 
mechanically by the 400 machines employed, 
the majority of which were built by British 
engineering firms. There was thus a con- 
siderable acreage harvested by hand, an 
operation for which an extensive labour force 
was necessary and in which a good deal of 
hard and uncomfortable work was involved. 
This year’s beet crop occupies much the 
same acreage, but there is evidence of further 
advances in mechanical harvesting as it is 
expected that by the end ofthe season asmuch 
as 10 per cent of the total will have been 
gathered by the 1500 or so machines avail- 
able. Statistics of this nature cannot convey, 
by themselves, any very clear indication of 
the tasks devolving upon engineers in the 
perfection of mechanical beet harvesters. 
Sugar beet differs in many respects from other 
root crops, and in the work of harvesting 
a matter of particular importance is the 
“ topping ’’—cutting off the leaves and the 
crown—and lifting the beet itself without 
cutting or breaking it. To design a machine 
which will perform that combined operation 
efficiently, which will dispose of the severed 
tops, and which will free the beet from dirt 
and convey them to a truck or place them in 
an orderly row, is a job which may tax the 
ingenuity of engineers, but is certainly not 
beyond it! The measure of success so far 
attained could be usefully assessed at two 
harvester demonstrations which have been 
staged within the last three weeks by the 
British Sugar Corporation, Ltd., and the 
National Agricultural Advisory Service at 
Ramsey, in the Fen district, and at Kidder- 
minster, Worcestershire. More than twenty 
harvesters and toppers, of British and foreign 
origin, were to be seen at work, some of them 
machines now in production, and others still 
in the prototype stage. In general, their 
performance in the field was one that 
undoubtedly reflected great credit upon the 
engineers who have designed and produced 
them. 

Another commendable feature of the 
demonstrations, however, was that they 
emphasised some points to which engineers 
may well give further attention before it can 
be said that this latest mechanised agricul- 
tural requirement is satisfactorily fulfilled. 
Any machine that incorporates topping 
cutters, lifting shares, riddles and conveyors 
for disposing of both leaves and beet inevit- 
ably includes a number of moving parts, 
all of which must be conveniently arranged 
to work with the minimum dislocation caused 
by stones and debris likely to be encountered 
in any field. In addition, the sugar beet 
harvesting season, falling as it does between 
late September and the end of the year, 
occurs at a time when the ground is 
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often stickier than usual, a factor—no 
new one in mechanical farming—which 
suggests that the best machine is 
that which will work efficiently under the 
worst conditions. But a fresh considera- 
tion of those points, important as it appears 
to us to be, is not the conclusion of the 
matter. Farmers are still critical about some 
of the apparatus which they are being 
encouraged to adopt ; they will not readily 
purchase any machine just for the sake of 
mechanisation. Beet harvesters, like so 
many other agricultural machines, are only 
in use for a month or two each year, and they 
will be deemed a far better economic proposi- 
tion to the farmer if he can feel assured that 
they will perform a complicated operation as 
simply as possible. Any machine that 
requires an unduly long period of time for 
setting up and preparation for work is not 
likely to find much favour in the eyes of the 
agricultural community. Agricultural engi- 
neers, we feel sure, will show themselves ready 
to keep such matters clearly in mind in the 
future development of beet harvesting 
machinery. All of the machines we have 
in fact, reveal some details which might well 
be better designed were there a greater 
pooling and freer exchange of the ideas 
and knowledge already gathered. 


en 


Electronics Symposium, 1949 


A syMposiIuM on electronic instruments in 
research and industry was opened at the 
Examination Hall, 8-11, Queen Square, London, 
W.C.1, on Wednesday, November 2nd, and 
closes to-day, Friday, at 5 p.m. The aim of the 
Scientific Instrument Manufacturers’ Associa- 
tion in organising the symposium is to draw 
the attention of as many industries as possible 
to the growing uses of electronic techniques in 
the instrumentation of industrial processes. 
Because the interests of only a limited number 
of industries can be covered in the papers read 
at a three-day meeting, the symposium is 
accompanied by an exhibition of instruments 
that have been chosen to appeal to a wide 
industrial field. At the afternoon session on 
Wednesday Dr. D. Taylor read a paper on 
* Electronic Instrumentation in Atomic Re- 
search.’’ The morning session on Thursday was 
devoted to a paper on “ Electronic Amplifiers,” 
by Mr.I.L. Banks, followed by a paper on “‘Mag- 
netic Amplifiers,” by Mr. A. V. Hemingway. 
In the afternoon session Messrs. C. H. W. 
Brookes-Smith and J. A. Collis surveyed some 
recent improvements in electronic measuring 
techniques, and Dr. H. A. Dell discussed the 
measurement of some transient phenomena. 
On Friday morning Mr. P. H. Briggs gave a 
paper describing an industrial servo mechanism 


,that is of interest to textile manufacturers. 


Finally, Dr. A. J. Maddock traced the history 
of co-operative research at the B.S.I.R.A. 
Taking part in the exhibition itself are nineteen 
of the twenty-five member firms comprising the 
electronics group of the Scientific Instrument 
Manufacturers’ Association. The B.S.I.R.A. is 
also demonstrating apparatus and experimental 
work typifying its current research programme. 
Rate meters, scalers, counters and health 
meters are on view to demonstrate modern 
methods in the use of isotope tracer techniques 
in industry and medicine. There is a wide range 
of communication test gear on show. Of interest 
to designers of aero-engines and similar prime 
movers are stroboscopes for movement analysis, 
and vibration measurement and for dynamic 
strain gauging. Equipment is also displayed for 
the measurement of static stresses in structures 
for civil and mechanical engineers. A compre- 
hensive selection of instruments connected 
with high-vacuum techniques is on view and 
the exhibits concerned with research include 
oscilloscopes, cameras, valve voltmeters and 
amplifiers. Among the special instruments 
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developed for process control in the chemical 
industry are recording pH meters, special d.c. 
amplifiers and temperature control equipment. 


—— 


Annual Report of the 
Metropolitan Water Board 


Tue Metropolitan Water Board has just 
issued its forty-sixth annual report, covering 
the year ended March 31, 1949. During the 
year the Board supplied about 50 gallons of 
water per head daily to a population of nearly 
64 millions, the quality of the water, it is said, 
being better than in any previous year. In 
1947 it was decided to introduce  super- 
chlorination of river water at the Barnes works, 
and as a result of this experiment the process 
was introduced to all the Board’s filtration 
works by October 18, 1948, with a marked 
improvement in the quality of the water and 
with considerable economy in the cost of purifi- 
cation. During the year special river and reser- 
voir surveys were carried out and much research 
was undertaken in a wide variety of subjects 
connected with the improvement of water 
supply. A number of new works were authorised 
during the year, including the construction of 
filtration plants, contact tanks and a service 
reservoir, and expenditure of nearly £4 million 
was authorised for the provision of a 60in main 
to carry raw water from Hampton to Ching- 
ford in order to improve the supply of East 
London. The report of the Departmental Com- 
mittee appointed by the Minister of Health in 
1946 to inquire into the Board’s proposals for a 
Greater London water area was issued on July 
29, 1948, and is outlined in the report, together 
with some observations by the Board about the 
Committee’s findings. The Board noted with 
satisfaction that the Committee unanimously 
endorsed the view that, for reasons of com- 
munity of interest and geological unity of the 
Thames basin, the resources of the Greater 
London area should be pooled, and all problems 
of water supply in that area co-ordinated. The 
Board thought it a matter of regret, however, 
that the Committee had been unable to arrive 
at a unanimous decision to adopt the principle 
advocated by the Board of one authority with 
full executive powers over both sources and 
distribution throughout the proposed Greater 
London water area. The most important out- 
come of the Committee’s report, it is said, is 
its conclusion, which endorses the Board’s 
policy to construct large additional works at 
the earliest possible opportunity and so provide 
an adequate reserve for maintaining the supply 
in case of drought. More recent developments 
of this topic in connection with the proposed 
reservoir at Enborne Valley were discussed in 
THE ENGINEER of October 21 and 28, 1949. 
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Twenty Years’ Development in Civil 
Engineering on British Railways’ 


By VERNON ALEC MURRAY ROBERTSON, C.B.E., M.C. 


| be is interesting to record that it is just 
twenty years ago since Mr. W. W. 
Grierson, at one time Chief Engineer of the 
Great Western Railway, delivered his Presi- 
dential Address, which dealt with ‘‘ Railway 
Engineering and Transport.” 

During the period since that time there 
have emerged heavier rails; a greater 
depth and better size and quality of ballast ; 
new types of rail joints; the welding of 
rail ends; new systems of signalling; new 
types of stations; all-welded structures ; 
pre-stressed concrete ; prefabricated re-lay- 
ing; larger and more powerful cranes for 
civil engineering work; and a variety of 
different and better ways of doing, ordering, 
buying, and maintaining things. I propose 
now to endeavour to show how, why, when, 
and where the major developments in rail- 
way civil engineering have taken place on 
the British railways during the past twenty 
years. 


PERMANENT Way 


The railway civil engineer normally looks 
upon the permanent way as his basis for 
most things, and in this connection there 
has been a fundamental change since 1929. 
At that time the British railways were using 
the type of track recommended by the 
Grierson Committee report of March, 1920, 
consisting of British Standard bull-headed 
rails weighing 95 lb and 85 lb per yard, 
supported in cast-iron chairs weighing 40 Ib 
and 46 Ib each. These were secured to soft- 
wood timber sleepers by either two through 
bolts or three coach screws. The rails 
were rolled in lengths of 45ft or 60ft and to 
a specification generally adopted by the 
four main-line companies. The sleepers 
were usually of Baltic redwood, 8ft 6in 
long by 10in wide, by 5in deep, the number 
of sleepers per mile of track being normally 
2112. 

There obviously existed some doubts in 
this country as to whether the bull-headed 
rail in cast iron chairs was the best in all 
respects, and critics of this British practice, 
whilst not denying that the standard of 
maintenance of the British permanent way 
was at least as good as elsewhere in the world, 
urged that the bull-headed track was un- 
necessarily extravagant. The Grierson Com- 
mittee, therefore, were faced with certain 
predetermined prejudices, but, neverthe- 
less, after five years of work they recom- 
mended that the chaired type of road should 
be retained. 

Since that time, therefore, the bull- 
headed track has been the standard per- 
manent way for this country and was gener- 
ally adopted by the four main-line companies 
with some slight modifications. In 1936, 
however, Mr. W. K. Wallace, C.B.E., M.I.C.E. 
then Chief Engineer of the London, Midland 
and Scottish Railway, first introduced the 
flat-bottomed rail track in any quantity 
into Great Britain, and on the L.MS. 
Railway several miles of these rails were 
laid, whilst shortly afterwards the London 
and North Eastern Railway laid trial lengths ; 
both companies used the 110 lb F.B. rail. 
As a result of these experiments and the 
resulting records the other two main-line 
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companies obtained great benefit from these 
combined experiences, which were freely 
circulated ; and I should like to pay tribute 
to this action. 

At the conclusion of the last war all four 
main-line railways had commenced to use 
the flat-bottomed rail and were laying many 
miles of this type of track each year, and 
they pooled their experiences. By the time 
the railways were nationalised, on January 
1, 1948, there existed valuable information 
and experience upon which to determine a 
standard design for flat-bottomed track for 
the British railways. 

It will be common knowledge that early 
in 1949 the Railway Executive announced 
to the world that a decision had been reached 
to adopt flat-bottomed rails as a standard 
for the future on British Railways, and at 
the same time every section of track on 
British Railways was classified into one of 
four categories. In two of these, Class 
‘“A” and Class “B,” which carry heavy 
and fast traffic and represent approximately 
42 per cent of the total track mileage, a 
standard flat-bottomed rail weighing 109 lb 
per yard is now being gradually introduced 
and a 98 lb per yard flat-bottomed rail, 
the second new standard rail, will supple- 
ment the supply of good, serviceable rails 
to be used in Category ‘‘ C ’’ lines, over which 
traffic is lighter and slower. 

For some time there has been evidence 
that the standard bull-headed track, under 
the growing traffic-density, speed and maxi- 
mum axle loads to which it is now subjected, 
could no longer be maintained to perfect 
line and level except at a substantial increase 
in maintenance cost, although there has 
never been any question of danger arising 
through inefficiency of this type of track. 
The introduction, on more heavily worked 
sections of track, of additional sleepers up 
to a maximum of twenty-seven to a 60ft 
rail length— thus forming a stiffer track— 
failed to overcome the difficulties of effec- 
tive maintenance of the bull-headed track, 
and the constantly increasing financial 
liability arising from the increase in wages 
and materials became a matter of serious 
concern to railway engineers. 

The fact that British railway tracks stood 
up so well to the intense traffic of the 1939-45 
war might prompt people to doubt the wis- 
dom of changing standards now and using a 
heavier rail while the price of steel is so 
high. There are, however, sound economic 
as well as engineering reasons for making 
the change. The 109 lb flat-bottomed rail, 
by comparison with the 95 lb bull-headed 
rail, is 59 per cent stronger vertically and 
136 per cent stronger laterally. Each mile 
of track laid with flat-bottomed rail requires 
16,900 fewer components, including fasten- 
ings, thus requiring less inspection and main- 
tenance, with simpler stock-keeping and 
office recording. Lastly, from experience 
already gained, flat-bottomed track, owing 
to its greater stiffness and weight, requires 
less maintenance, provided that it is laid 
over a well drained formation and with an 
adequate depth of suitable ballast. 

The actual saving in the maintenance of 
flat-bottomed compared with bull-headed 
track is not yet fully available, even though 
some comparative costs are known; for 
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example, on the London Midland and Scot. 
tish Railway there was, during the year 
1939-40, a saving of 22 per cent in main. 
tenance costs on the length of line laid with 
flat-bottomed rails, whilst a certain stretch 
of railway laid with flat-bottomed rails 
raaintained good top and line without any 
attention for about fifteen months, in com. 
parison with only six months with bull. 
headed track. 

The total length of flat-bottomed track 
which will have been laid by the end of 
1949 will amount to 1021 miles, so that pro. 
gress is already being made. 

The changeover in the standard of per. 
manent way from bull-headed to flat-bot- 
tomed track is, therefore, a major develop. 
ment in railway civil engineering. I would 
not say, however, that the standard now 
adopted will not be subject to some modifica. 
tion in regard to the type of fastenings now 
in use, and I foresee further developments 
in this respect. 


TRACK RENEWAL 


Among the other changes during the past 
twenty years in connection with permanent 
way are the methods now adopted for its 
renewal by a method generally known as 
“Prefabricated.” I prefer, as a matter 
of convenience and accuracy, to call it the 
* P.A.T.” (Pre-Assembled-Track) method, 
Twenty years ago the use of steam cranes 
for the renewal of point-and-crossing track 
work was common practice; in fact, this 
method was extensively used as long ago as 
1922. But the present extensive applica- 
tion of mechanisation to plain line renewals 
as distinct from point-and-crossing renewals 
has developed almost entirely since 1939. 
The recent war produced very considerable 
labour deficiencies in the Civil Engineering 
Departments of the railways, as it also 
brought very reduced periods of track 
possessions. The necessity for both of these 
conditions was appreciated and accepted by 
the Civil Engineering Departments, which 
therefore, had to develop other means of 
carrying out renewals of permanent way in 
shorter possession periods and with fewer 
men. The re-laying of tracks in long tunnels 
—always a lengthy and costly procedure 
when carried out by hand—necessitated 
urgent consideration being given to the 
possibility of mechanising this work. In 
1947 such an arrangement was made pos- 
sible by the introduction of the Southern 
Railway method of P.A.T. re-laying in tun- 
nels, which was subsequently used in the 
open. This method has proved very success- 
ful and economical, and is developing. 


Ratt Jots 


The most difficult portion of the plain 
permanent way to maintain is the rail 
joint. Special rail joints, known as the 
Brogden joint and the Ellison joint, have 
been and still are in use on the railways, 
but the obvious solution to this inherent 
difficulty is, wherever possible, to reduce 
the number of joints. This thought, many 
years ago, prompted railway engineers to 
consider how best to weld the rails together 
in long lengths. Many experiments in this 
connection have been made all over the 
world and it is now not uncommon for rails 
to be welded together into lengths of as 
much as 12,789ft in the United States of 
America, and in somewhat shorter lengths 
in other countries. The methods used were 
either the thermit or the flash butt electric 
process. The London Midland Region of 
British Railways has been experimentally 
successful with the oxy-acetylene process of 
fusion welding. 

In Great Britain during the past twenty 





oe NS Se, ae ee 


wets Fe Se ocr Ce 


cy oe ove we 





Nov. 4, 1949 


years rails have been welded by the thermit 
process while in situ in the track. Although 
this is @ convenient and not too expensive 
way of eliminating rail joints, the process is 
not, in my view, one which can be entirely 
accepted as providing a metallurgical junc- 
tion of rail ends as thoroughly sound as 
that provided by the flash butt electric 
process. Rails welded by the thermit pro- 
cess do not stand up to the same tup test 
and cannot be compared in strength or 
metallurgical efficiency with the flash butt 
electric weld which to-day is provided 
scientifically and, by means of post-heating 
after welding, returns the steel to a normal 
condition, thus eliminating undue internal 
stress and the effect of the creation of very 
high local temperatures at the rail ends. 

The maximum length of track in the open, 
welded into one continuous length, in Great 
Britain is 300ft, by the flash butt process, 
whereas the longest length in a tunnel was 
1 mile in 1937 by the thermit process, on 
the railways of the London Passenger Trans- 
port Board. It will be appreciated that in 
an underground or tube tunnel temperatures 
are practically constant all the year round 
and that therefore no difficulties of any 
consequence arise from expansion or con- 
traction of the rails. On open lines this 
simplicity does not exist and very marked 
ranges of temperature sometimes occur in 
a few hours. For this reason alone the 
railway engineer must be very circumspect 
in deciding the maximum length to which 
rails can be welded without expansion 
joints. 

I have frequently been asked the question : 
‘Why is it possible to use welded rails in 
long lengths to-day, whereas until a few 
years ago it was always considered essential 
to provide expansion gaps between rails only 
45ft in length?” The answer to the first 
part of this question is simple. The methods 
used to-day for dealing with rails in depots 
or at the lineside have advanced to such an 
extent that the handling of long lengths of 
rail presents no serious difficulty. 

The stability aspect of the problem arising 
from temperature variations is, however, 
more complex. When along length of welded 
rail is subjected to a rise in temperature 
beyond that at which it was originally laid 
in the track, movements, due to expansion 
of the steel, take place over a certain length 
of rail from each expansion joint. Within 
that distance from the expansion joints no 
movement takes place and a unit stress 
develops in the rail which is proportional 
to the rise in temperature. 

For a rise in temperature of 80 deg. Fah. 
above the mean this unit stress will be 7-3 
tons per square inch, representing a force 
per 95 Ib bull-headed rail of 68 tons. Should 
the rails be out of proper alignment prior to 
intense heat, there will be a tendency to 
buckle when the intense heat occurs, 
owing to the compression in the rails. The 
resistance to buckling is due to the lateral 
resistance of the sleepers in the ballast to 
displacement, and the resistance of the rails, 
sleepers, and fastenings to lateral distortion. 

It has been ‘found in practice that well 
maintained track of good design has suffi- 
cient lateral resistance to provide a margin 
of safety against lateral buckling, and in 
this respect the flat-bottomed rail, which 
has a lateral moment of inertia much higher 
than that of the bull-headed rail, should be 
more beneficial ; but it is, I believe, correct 
to assume that the increase in this lateral 
moment of inertia must be in greater pro- 
portion than the increase in cross-sectional 
area. Otherwise the latter has an adverse 
effect, as the lateral resistance of the sleepers 
remains virtually unchanged whatever the 
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weight or section of the rails. The 109 lb 
flat-bottomed rail to which I have referred 
has these characteristics. 

The flash butt welding of rails when 
post-heated should and does give a very 
satisfactory answer to the problem of elimi- 
nating rail joints. Joints thus welded stand 
up to the same tup test as the rails them- 
selves, have adequate strength, wear well 
under traffic, provide quieter running, need 
less maintenance, are reliable in service, 
and are a sound and economic proposition. 
Undoubtedly this is a major development. 


ENGINE SHED Roors 


During the recent war the roofs of many 
engine sheds throughout the country had 
reached such a condition that they could no 
longer be efficiently maintained, and when 
the war finished major reconstruction pro- 
grammes were therefore essential. With the 
restrictions then in force it was found in 
many cases that the employment of pre- 
cast concrete units was the only method 
which would meet the problem of replacing 
the defective roofs. In view of the fact 
that the programme of renewals was so 
large, it was considered desirable that con- 
siderable research should be undertaken 
before final designs were prepared, and the 
London Midland and Scottish Railway— 
as it was then—employed its Research 
Department to assist the Chief Civil Engineer 
on the question of design, erection, and smoke 
extraction. 

The original design adopted on the L.MLS. 
Railway achieved a large measure of stan- 
dardisation as only seven types of basic 
pre-cast units were required, respectively 
for columns, beams, smoke curtains, gutters, 
glazing bars, vents and trough-cover slabs. 

It will be appreciated that, to be success- 
ful and to retain a long life, engine-shed roofs 
must be composed of materials capable of 
resisting sulphur and other fumes from 
engines. The present vogue of constructing 
roofs of reinforced pre-cast concrete units 
is believed to be a definite step forward in 
this important matter. 

To ensure that the engine fumes do not 
affect the concrete surfaces these are treated 
with a coat of primer and two coats of bitu- 
minous solution, which prevents the acid 
from attacking the concrete and consider- 
ably reduces the amount of condensation. 
The scientific application of smoke extrac- 
tion has also been successfully adopted. 

It is believed that collaboration between 
the civil engineer and the chemist has pro- 
duced a type of roof which for many years 
will withstand the effects of engine fumes, 
the results of which are of so destructive a 
character to roof structures that, unless 
they can be successfully dealt with, there 
will always be a large amount of expensive 
roof renewals to be undertaken. It is con- 
fidently believed by railway engineers that 
& proper and economic solution to this prob- 
lem has been found. 


STANDARDISATION 


One of the natural results of nationalisa- 
tion of the railways is standardisation, and 
this is proceeding successfully in many 
ways. It is only fair to say that prior to 
nationalisation there was some measure of 
standardisation by the main-line railways, 
particularly—as I have already said—in 
connection with the permanent way. The 
standardisation of gauges applicable to 
rolling stock and structures is another 
matter which has at all times necessitated 
very considerable attention by railway 
engineers, both civil and mechanical. 

To-day there are forty-six different load 
gauges applicable to the main lines and 
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eighty-one different load gauges applicable 
to branch lines and minor places, making a 
total of 127 load gauges applicable to the 
whole British railway system. 

Since 1918, there have been 140 cases 
where lines and areas have been opened up 
to heavier traffic by the strengthening of 
bridges. Within the next five years the 
British Railways plan, subject to the steel 
supply being sufficient, to carry out bridge 
renewals and strengthening, which will 
open up a further forty-one places to heavier 
traffic. Similarly, advantage will automati- 
cally be taken, when bridges and other works 
are reconstructed, to increase clearances 
so that a further reduction may follow in the 
number of existing load gauges. It is of 
importance to note that thé large number 
of different existing load gauges is not prov- 
ing to be as restrictive as would appear to 
be the case, owing to the practices and 
arrangements which have developed despite 
physical limitations. Consideration is being 
given now to the possibility of the standard- 
isation of a single load gauge in the not too 
distant future, bearing also in mind a wider 
extension of electrification on the overhead- 
conductor system. This single load gauge 
would be the governing factor when attain- 
ment of the clearances recommended by the 
Ministry of Transport for new lines is impos- 
sible, except at prohibitive cost. 

Since the nationalisation of the railways, 
progress is now being made in arriving at 
the minimum number of profiles applicable 
to coaching stock, locomotives and wagons 
in order to give maximum availability. The 
standardisation of rolling stock and struc- 
ture gauges is probably one of the most diffi- 
cult matters to settle. The present-day 
development of this important question is 
encouraging and when completed will be of 
very considerable value in connection with 
the maintenance and operation of the 
railways. 


BripGe LOADING 


The nationalisation of the railways, as 
wae to be expected, introduced an immediate 
and very proper desire on the part of the 
operating officers to extend the interchange 
of engine running between Regions. This 
interchange considerably increased the work 
in the various bridge offices, as each class 
of engine had to be examined for its load 
effect on underbridges, in order to deter- 
mine the lines over which it could be per- 
mitted to run. In practice it has been found 
most convenient to express the bending 
moment produced on any underbridge span 
by the various axle loads of an engine in 
terms of the equivalent uniformly distri- 
buted load which would produce the same 
maximum bending moment. The pre- 
nationalisation practice was for this equiva- 
lent uniformly distributed load (‘‘ E.U.D.L.’’) 
to be recorded on a span base. These record- 
ings produced curves, the shape of which 
varied with every engine, and no uniform 
system of classification existed at the time 
when the railways were nationalised, as 
each main line railway had its own system 
of arriving at engine classification. The 
need for a uniform system soon became 
apparent, and one has been finally developed 
whereby the load effect, as represented by 
these curves, can readily be classified by 
three figures representing strips on three 
empirical grids. By this method a com- 
parison can be quickly made with the 
bridge strengths on any section of line by 
the simple comparison of three index 
numbers. 

In view of the variation in practice in 
the past, it is now necessary to recalculate 
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entails a considerable amount of tedious 
work, and therefore an electrical machine 
has been developed to perform the necessary 
calculations. It is of interest to note 
that the conception and completion of these 
methods of determining route availability 
of engines and more accurate impact effect 
on bridges took place in the Bridge Office 
of the Southern Region of the British 
Railways, and those responsible have there- 
fore made a major civil engineering con- 
tribution to British railway development. 


OTHER DEVELOPMENTS 


Appreciable development has taken place 
with regard to lighting, heating and water 
supply and ventilating services during the 
last two decades. So far as water supply 
is concerned, the development of electric 
pumps controlled by automatic float switches 
has led to a substantial reduction in labour 
cost over the old steam or oil-driven pumps. 

Time will, unfortunately, permit me to 
tell you something of the development of 
only a few of the most important matters, 
and to these I have referred; but changes 
have taken place in many other ways on 
British Railways since 1929. I can make 
only brief reference to such matters as 
the use of pre-stressed concrete as applied 
to railway bridges; the lay-out and design 
of passenger and goods stations ; the method 
of vibrating reinforced concrete articles 
during their construction; the method of 
dealing with unstable track foundations by 
“'blanketing”’; the use of pre-stressed 
reinforced concrete sleepers, of which 450,000 
are being put into the railway tracks this 
year; the mechanisation of office methods, 
where one machine operated by a female 
clerk carries out the work of three clerks ; 
the development in the Medical Branch of 
British Railways; the introduction of incen- 
tive schemes and the control of productivity in 
civil engineering production shops. In all 
these matters great developments in design, 
technique and economy have taken place and 
it would be true to say that, in developing 
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them, due regard to their usefulness to the 
general public, as well as to the railways, 
has been most carefully considered. 

May I, without any presumption, add a 
word of warning and friendly advice to those 
who guide the destiny of British Railways. 
Let nothing be done which will in any way 
belittle the technical status or the value of 
the services of the chartered civil engineers 
and their staff, upon whom so much depends 
for the maintenance and safe operation of 
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the railways and for the comfort of pas- 
sengers. To be a chartered civil engineer 
and a corporate member of the Institution 
requires a great deal of learning, training 
and experience. The Institution insists on 
a high standard of technical learning and 
long and adequate training and experience 
before it admits any rising engineer to cor- 
porate membership, and those responsible 
for the management of British Railways 
may rest assured that this high ‘standard 
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will ever be insisted upon by the Institution, 
Indeed, the standard expected and required 
of applicants for corporate membership 
tends to grow higher year by year. As 
President, I should feel very sorry indeed 
to think that these very qualities, to which 
the Institution pays such particular atten- 
tion, should not receive proper appreciation 
or be sufficiently recognised by large under. 
takings which employ chartered civil engi- 
neers on their staff. 


A Powerful Axial-Flow Mine 


Ventilation Fan 


ARTICULAR interest attaches to a four- 

stage, variable-pitch, axial-flow fan which 
has recently been completed at the works of 
Walker Brothers (Wigan), Ltd., Pagefield 
Iron Works, Wigan. This fan has_ been 
designed under the patents of Macard Screws, 
Ltd., of South Africa, and is claimed to be the 
most powerful single axial-flow mine ventilating 
fan ever built. It is 168-5in in diameter and 
will be used to exhaust foul air from a series 
of upeast drifts connected to a main fan drift 
at the Schwager Colliery, Valparaiso, South 
America. This drift has an area of 370 square 
feet, and the fan has been designed to give an 
air velocity of 1620ft per minute when dealing 
with its maximum capacity. 

The Walker-Macard fan consists of a stream- 
lined duct laid out with one or more stages, 
each stage having a set of fixed guide vanes 
arranged in front of rotating blades projecting 
from a hub on the fan shaft. The efficiency 
of the fan can be varied by altering the 
pitches of the rotor blades. With this de- 
sign fans can be built with a more powerful 
drive than initially required and the rotor 
blades pitched to give a desired low output. 
At a later date, when the full power avail- 
able will be required, the blade pitches 
can be altered to give maximum efficiency. 
Alternatively, a low-powered initial drive 
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can be used and changed for a higher one 
when the blade pitch is altered to give higher 
efficiency. These fans can also be designed 
and built for changing conditions of duty 
and in such installations the number of 
stages in a unit can be varied by adding or 
removing rotors. 

When the new fan was ordered the consultant 
to the mine authorities, Professor I. C. F. 
Statham, stipulated that it should be suitable, 
initially, for supplying 380,000 cubic feet p2r 
minute of air at 22in w.g. with an equivalent 


orifice of 31-4 square feet. At a second stage 
of development the duty would be changed to 
600,000 cubic feet per minute at l6in w.g, 
with an equivalent orifice of 58-2 square feet, 
and finally the duty would be to supply 600,000 
cubic feet per minute at 22in w.g. with an 
equivalent orifice of 49-6 square feet. Under 
these conditions the mine equivalent orifice 
is almost doubled from the first to the second 
of the stipulated requirements and _ special 
regard had to be paid to this fact when design- 
ing a fan to deal with such a large variation in 
volume. 

In view of the large horsepower which would 
be required for ultimately driving the fan, the 
makers decided to couple an extension to the 
fan shaft directly to a 3000 h.p. synchronous 
induction motor with a speed of 333-3 r.p.m. 
With this fixed speed and power the fan was 
designed so that its widely varying duties 
could be satisfied by alterations to the rotors 
only. In the 168-5in diameter, four-stage, 
axial-flow fan running at 333-3 r.p.m. which 
has thus been built, the variable-pitch blades 
can be used to satisfy the initial and final 
conditions laid down and, for the intermediate 
conditions, one set of rotor blades and guide 
vanes can be removed. The _ designed 
performance is 380,000 cubic feet of air per 
minute at 22in w.g. with a blade setting of 
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—3 deg. 30 min. on all rotors; 600,000 cubic 
feet of air per minute at 16in w.g. with one 
rotor removed and the blades of the remaining 
three set at zero pitch; and 600,000 cubic 
feet of air per minute at 22in w.g. with 
four rotors in service set at zero pitch. 
The corresponding efficiencies of the fan under 
these conditions are calculated to be 76, 83 and 
84 per cent. 

We reproduce herewith a drawing of the 
new fan and two photographs of the unit 
assembled at the maker’s works prior to dis- 
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mantling for dispatch to South America. 

The fan is enclosed in a streamlined duct 
built up of rolled steel plates which will be 
built into the main concrete structure on site. 
Rolled steel angles are riveted round the edges 
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in addition to taking the journal loadings, also 
incorporate provision for taking the end thrust 
of both shafts together with the main and 
reverse thrust imparted by the fan rotors. 

Each of the bearings except that at the 
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distant-reading thermometer is fitted to each 
bearing and the working temperatures will be 
indicated on individual dials on a panel in the 
engine-house. An alarm bell on the panel is 
coupled to the thermometers to give notice 
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of the plates to impart strength aad rigidity 
and provide means for bolting the units together. 
Feet, welded to the lower plates of the casing, 
provide a large surface to bed the unit down 
on to concrete blocks, which will provide 
foundations for the unit. Welded radially to 
the inside of the casings are sets of guide vanes 
of mild steel plate formed to the correct curva- 
ture and supported at their innermost edges by 
spacing rings of the same diameter as the rotor 
hubs. These guide vanes are so pitched and 
set that they impart a swirl to the air before 
it meets the leading edges of the rotating blades, 
and a truly axial flow is thereby given to the air 
on entering the next rotor stage. 

The forged steel fan shaft weighs over 

12 tons and is 34ft long. Its maximum dia- 
meter is 20in. It is connected through Bibby 
continuous spring couplings and a 39ft long, 
10in diameter, extension shaft to the 3000 h.p. 
driving motor situated at the discharge end 
of the duct outside the main structure. 
' Each of the four rotors consists of a cast 
steel hub, keyed on a taper and locked by a 
large nut on the fan shaft, and carrying twelve 
variable-pitch blades of cast manganese-bronze 
mounted radially. Each of the blades weighs 
about 5 cwt and was shaped by hand grinding 
to curved steel templates. This method of 
manufacture was adopted to ensure that each 
blade is of true aerofoil section and that all 
blades in the unit have the same pitch. The 
shanks of the blades pass through the periphery 
of the rotor hub and are threaded to receive the 
mild steel nuts which are used to fix them in 
position. The nuts are locked by means of 
steel tab washers when the blade pitch has been 
set. The device by which blade pitch is set to 
very fine limits consists of a mild steel cam 
which passes through the side of the blade 
shank. This cam engages in a slot in the hub, 
and when it is turned by means of a spanner, 
after the blade nut has been loosened, revolves 
the blade about its centre. A fixed index plate 
mounted on the hub by the root of each blade 
is marked out in degrees, and by reference to 
these plates and a zero line on the root of the 
blades they can be set accurately to any angular 
position within a range of plus or minus 10 deg. 
The periphery of each hub casting is contoured 
so that the roots of its blades register flush 
with its surface irrespective of their pitch 
setting. 

The fan and extension shafts are mounted on 
Michell tapered, oil-film type bearings. A 12in 
bearing is fitted at each end of the fan shaft 
and it is supported midway along its length by 
a 20in journal bearing. The extension shaft is 
carried on three 10in bearings. These bearings, 
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centre of the fan shaft is supported on a cast 
iron column and held rigidly in position by 
means of steel cross members which project 
beyond the covering on each side. The steel 
cross member at the inlet end of the fan can 
be clearly seen in one of the photographs we 
reproduce and provision will be made on each 
side for locking the projecting ends of ‘this 
member to the main surrounding structure. 
The centre bearing is carried by a double 
column cast steel support which is heavily 
ribbed to give complete rigidity in all directions. 
Each of the bearing supports is streamlined 
where it passes through the air stream in order 
to avoid the possibility of imparting turbulence 
to the air flow. A streamlined fairing built 
up of welded mild steel plates is arranged round 
each of the bearings to provide a free stream- 
lined flow of air through the fan. 

It will be appreciated that efficient cooling 
and lubrication of the bearings in a fan of this 
type is of the utmost importance and particular 
attention has been paid to these factors. The 
two end bearings of the fan shaft have deep 
fins cast on their housings and will be effectively 
cooled by the flow of air when the fan is work- 
ing. To dissipate the heat generated in the 
heavily loaded central bearing water cooling 
has been introduced and circulating water is 
piped to a well-proportioned water jacket. A 
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should excessive heating take place at @ 
bearing. 

Each bearing is coupled through pipes to 
an individual lubricating oil supply tank in 
the engine-house. On the side of each tank is 
a sight level gauge and the oil feed line is 
supplied through a three-way cock. The oil 
tanks are hermetically sealed and their upper 
parts and the tops of the gauge glasses are 
connected by pressure-equalising pipes to their 
respective bearings. These pressure-equalising 
pipes ensure that the bearings receive their full 
supply of oil irrespective of outside influences 
likely to affect the flow of lubricant. The three- 
way cock fitted below each oil tank facilitates 
the testing of the oil supply line and filling of 
the tanks with oil. In its first position the tank 
is connected directly to the bottom of the gauge 
glass, in its second position the bearing feed 
line is connected to the gauge and in the third 
position the tank is connected to the bearing. 

It will be seen from the drawing that the 
inlet side of the fan will be connected on site 
to a 21ft 8in diameter suction chamber of 
reinforced concrete. In a diffuser on the outlet 
side the air is deflected by curved plates into 
a 37ft 10in high discharge chimney 14ft lin 
square at the bottom and 20ft 6in square at 
the top. This chimney will be constructed in 
brick and concrete on the site. 


The Plastic Behaviour of Solids” 


By SIR ANDREW McCANCE, D.Sc., LL.D., F.R.S. 
No. I 


THEeory oF Piastic ExTENSION 

HE distinction between the elastic and the 

plastic behaviour of solids has long been 
well recognised and many investigators have 
assumed that the plastic stage was merely a 
degenerated elastic stage, whose behaviour 
could be formulated by an extension of elasticity 
theory. Such was the view of Mohr, whose 
ideas were later simplified by von Mises and 
Hencky and received wide recognition. 

I have come to regard this view as untenable 
and to believe that the straight-line relation- 
ship between stress and strain in elasticity 


theory must be considered as something distinct 


and separate from the stress/strain relationship 
in plastic behaviour. 
The transition from the first set of elasticity 


* Fourth Hatfield Memorial Lecture. Iron and Steel 
Institute, October 28th. Extracts. 





considerations to the second set of plasticity 
conditions is the event which we designate as the 
elastic limit, and the stress at which this transi- 
tion takes place is not uniquely determined. It 
will vary widely according to the conditions 
under which it is allowed to take place and with 
the rate at which stress is applied. It has been 
generally accepted for a long time that the 
more accurately one attempted to measure the 
elastic limit by a refinement of method the 
more difficult it was to detect the existence of 
any limit at all. 

I therefore regard the elastic limit as a 
fortuitous occurrence of no theoretical import- 
ance. I would go further and say that in a 
regular metallic lattice, such as exists in single 
crystals, an elasticity range only arises when 
an admixture of atoms due to impurities or to 
other intentionally added elements is present. 
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The normal behaviour for such a lattice is 
plastic behaviour.t In multigranular material 
or in ionic crystals, however, a true elastic 
limit can exist. 

My views on this question have recently 
received strong support from the work of the 
Dutch physicists Snoek, Dijkstra and Polder,1—t 
on the effect of minute quantities of carbon and 
nitrogen in iron, and I strongly commend their 
work to the attention of metallurgists. 

From an examination of stress hystereses 
effects, Bairstow‘ found that when a cyclical 
stress less than the elastic limit was applied to a 
steel testpiece the breadth of the stress/exten- 
sion loop gradually widened but reached ulti- 
mately a steady value. When that steady 
cyclical permanent set was plotted against the 
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Fic. 1—Bairstow’s Extension of Stress-Strain Curve Con- 
necting it with the Cyclical Permanent Set 


stress the curve lay along the downward pro- 
longation of the plastic-extension part of the 
curve into the region of elasticity (Fig. 1). 

There was created in this way a continuous 
curve of stress/extension which merged with 
the upper curve for major extensions in the 
range of plastic behaviour, and this result 
seemed to warrant giving to this curve an 
existence of its own over the whole range of 
extension and of applied stress. In other 
words, it was justifiable to extend the curve 
backward to the origin. 

That the physical properties of metals are 
materially affected by cold working is, of course, 
well known. The strength is increased, the 
density is lowered, the thermo-electric powers 
are affected, and it would be safe to say that 
none of the physical properties remains 
unaffected. 

Let it be assumed, therefore, that the atoms 
can exist in two states: the normal state of the 
annealed metal with a regular lattice, and the 
state of cold work with a distorted lattice. 
With each of these states is associated a specific 
volume, so that the change in the specific volume 
after cold work accurately reflects the propor- 
tion of atoms 8 which have changed from one 
state to the other. 

In a bar being deformed by stress this change 
in volume will have two effects on the stress. 
In so far as the increase in volume increases the 
length, it will decrease the stress required for a 
given extension, and to the extent that it 
increases the cross section it will increase the 
stress. - 

Let us separate these effects and make th 
simplest assumption for the changes resulting 
from a small increase in the proportion of atorns 
6 in the cold-worked state :— 

(1) That the change in length is proportional 
to 86? : 

éx,=2).06% . 2 2. . (1) 
where 26 is a constant. 

(2) That the change in cross-sectional area 
3A, is also proportional to 86? : 

S4uad OP. ws se @) 

If, in any monotonic curve representing the 
relation between the stress and the cold-work 
fraction § for a uniform bar, a point be chosen 
where the slope of the curve is M, then for a 





+ I should ee say that I do not wish it to be 
thought from this that I disparage the theory of elasticit 
or its — to commercially available materia! 
nor its fundamental importance in engineering theory, 
for that would be quite incorrect. 

t The Bibliography will appear next week 
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small increase in @ the second-order variation 
in the stress will be 


dM /d0 . 50° 
This must correspond to the changes in stress 
3S, and &S, arising from (1) and (2); that is 
dM/d0 . 66*= —8S,+ 4S, 
= —2b.M. 668+-c4S . 668 

Remembering that M=dsS/d0, the slope of 
the curve at the chosen point, the equation 
relating stress to 6 becomes 

d*$/d0°4+2b dS/d@—c?.S=0 . . (3) 
for which the appropriate solution is 

S=2So.e—°-9 sinh Vb®+c?.8 . . (4) 
In this equation the stress is related to the pro- 
portion § of atoms in the cold-worked state. 

For an assembly of n atoms of which r are in 
the cold-worked state as a result of plastic 
straining, the free energy F is given by 

F/kT =—n log n+r log r+(n—r) log (n—r) 

+r log g (7) 
and, on differentiating to obtain the partial 
potential of the r atoms, the ratio r/n=0 
appears as — log 6/(1—®). This ratio 6/(1— 9) is 
the important one and I have made the assump- 
tion that 
6/(1—6@)=z, the extension per unit length 

so that 

6=2/(1+2)=a, the contraction of area . (5) 
These assumptions are self-consistent, .e., 
6/(1— 8) goes from 0 to © with x, and 6 varies 
from 0 to 1 with the contraction of area, a. 

Making this substitution in equation (4) 
changes the equation to a form in which it can 
at once be used : 

S=2So.e—°+% sinh + b%+c?.a . . (6) 
The stress S will be the stress at the contraction 
of area ; that is, the true stress on a test bar. 

The general shape of the curves to which 
equation (6) gives rise for varying values of the 
coefficients is shown in Fig. 2. 

Equation (4) can be applied not only to find 
the variation of stress with the degree of cold 
working but to find the variation of any physical 
property which complies with the basic 
assumptions (1) and (2), and so it is of very 
general application. 


COMPARISON WITH EXPERIMENTAL RESULTS 


Standard testpieces were loaded _pro- 
gressively and accurate measurements of the 
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Fic. 2—Curves for e “8 sink B9 with Different Values of 
b the Coefficients « and B 


load and contraction of area were made until 
fracture took place.§ Appropriate values of 
the coefficients « and B in the equation 
S(a, B)=e—*-? sinh Ba. . . (7) 

were found from these results for mild steel, 
copper, aluminium and lead, from three equi- 
distant points in each curve, and the whole 
range of experimental results was then plotted 
against the calculated values of S(«, B). 

The accurate proportionality shown in Fig. 3 
for these metals leaves no doubt as to the 
correctness of the theory which is here pre- 
sented. 

This is further shown by dividing the experi- 





§ I am indebted to Mr. J. Glen for carrying out these 
measurements at the research laboratory of Colvilles, 
Ltd. 
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mental values for the stress for a particular 
value of the contraction of area by the calcu. 
lated value of S(«, 8B) to obtain the value of the 
constant 280. In Table I the results for mild 
steel, and in Table II those for copper, show 
TaBLE I.—Results for Mild Steel 
a= 20-107, B=21-200 


Contraction Stress, 

of area, tons per S(a, B) 28, 
per cent. 8q in 

0-0283 ... ... 16°63... ... 0°3603 ... ... 46°15 
Dy eee . ee | |0|0|l6ere | | 
0-1538 ... ... 27°20... ... 0°6006 ... ... 46°05 
0-2613 ... ... 30°40 ... .. 0-6580 ... ... 46°19 
0-2784 ... ... 31°30 ... i MOEN S vce ccs QUES 
ih... OM, St ee | a | 
0-3781 ... ... 34°95 ... ... 0° 7568 .. 46-18 
0-4259 ... ... 36°60 ... .. 0-7963 .. . 45-96 
0-5152 ...  ... 40°40... .. 0°8779 .. .. 46-01 
0-5609 ... ... 42°70 .. . 0-9229 ... ... 46°26 
0-6510 47-20 1-0184 .. 46-34 


Analysis : Cc 0-085 per cent, Mn 0-46 per cent, Si 0-05 
per cent, 8 0-029 per cent, P 0-010 per cent 
TaBLeE II.—Results for Copper 
a=6-015, B=7-15 


Contraction Stress, 
of area, per tons per S(a, B) 28, 

cent 8q in 
1 0-0967 ... 11-90 0:4180 ... 28-46 
2 0-1493 ... 14°59 0-5222 ... 27:94 
3 0-1855 ... 16°18 0-5736 ... 28-20 
4 0-2298 ... 17-60 0-6241 ... 28-20 
5 0-2562 ... 18-37 0-6515 ... 28-19 
6 0-2905 ... 19-22 00-6843 ... 28-08 
7 0-3470 ... 20-75 0-7360 ... 28-19 
8 0:3910 ... 21-90 0-7762 ~~... 28-21 
9 0:4470 ... 23-38 0-8288 ... 28-20 
10 0-5090 ... 25-10 0-8901 ... 28-19 
ll 0-5580 ... 26-50 00-9413 ... 28°15 
12 ... 06130 ... 28°10 1:0021 ... 28-05 
13 0: 6620 29-80 1-0595 ... 28-12 


clearly the constancy of 2S over the wide 
range from 3 to 65 per cent contraction. 
The equation applies also to other plastic 
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Fic. 3—<Stress for Copper, Lead and Steel in the Plastic 
Range Showing Proportionality to S(a, B) 


materials, and the corresponding figures for a 
nitro-cellulose fibre, from the experimental 
results of Brown, Mann and Pierce,® are as 
follows :— 
Nitro-Cellulose Fibre: x= 2-012, B=2-310 
Elongation, Stress, 


reent kg/sq cm S(a, B) 280 
ine “— a 8508 ... 0-°3200 ... 15-81 
2 4:0 ... 7-55 0-4745 ... 15°91 
Bs i ee 9-82 ... 0-6189 ... 15°86 
a 12-0 ... 12°26 .:. O-7328 ... 16-79 
5 16:0 ... 12-76 ... 0-8009 15-93 


I have confirmed its accuracy also for silk 
fibres, starch and paint films, and it may be 
taken that the theory correctly accounts for the 
behaviour of plastic materals under stress. 

The coefficients which have been found for 
the metals mentioned above are given below, 
together with the plastic modulus M and 
Young’s modulus for comparison :— 


Metal 28o a B M E 
Steel ... ... 46:10 20-107 21-200 977-3 13-500 
Copper 28-10 6-015 7:150 200-9 7-900 
Aluminium... 7:81 17-208 18-45 144-1 4+550 
Lead ... ... 1:69 30:32 32-00 64-1 1-050 


It will be seen that the plastic modulus is very 
much less than Young’s modulus and that there 
is no obvious relation between them. 

There is an approximate straight-line relation 
between c® and b, as might be expected, but 
confirmation of this must await further experi- 
mental results. The value of So appears to 
correspond fairly closely to the tensile strength 
as ordinarily determined. 

In this connection the maximum value of the 
true strength is obtained by putting a=1, and 
the values so obtained are very much smaller 
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than the theoretical maximum strengths calcu- 
lated from elastic theory. 

In the case of steel, Smaz.=68-7 tons per 
square inch, and this agrees very closely with 
the value of the so-called technical cohesive 
strength, as calculated by the method of 
Kuntze, which for mild steels of this quality 
gives values of 69 to 70 tons per square inch. 

It seems that Smaz. is a characteristic strength 
for materials, since a cold-drawn copper bar, 
while giving a very different curve from that of 
the annealed material, gave the same value of 
the constant 2So as well as the same value for 


Smaz- 

While the constant So is a characteristic 
constant of the material, its exact significance 
is, as yet, not very clearly understood in relation 
to the inherent tensile properties. The sample 
of aluminium which was used to give the values 
of the coefficients and of So was of special 
purity,§ and when a comparison was made with 
the corresponding values derived from the 
plastic-extension curves of Taylor® for a single 
aluminium crystal, marked differences were 
found : 


28 B « 
Aluminium bar... 7°81 18-46 17-21 
Single crystal (Taylor) 2-04 6-615 4-99 


It is clear that the crystal grain size influences 

all the coefficients and that the ratio of increase 

is about the same for So and’«, but not for 8. 
This question of grain size and its effect on 
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physical properties is one that has long been 
prominent in the minds of metallurgists, but in 
the main it has been discussed only in a quali- 
tative way. 

If we think of the crystal grains as the cross- 
section of small hexagonal cylinders pulled 
axially, the perimeter will be 6a, where a is the 
length of a side, and the force of surface tension 
to be overcome is 6ay. 

The area of the hexagon is 34/3a*, so that 
the stress due to surface tension, which must be 
added to the single crystal strength S, is 

2/ /3.y/a 
In terms of N, the number of grains per unit 
area, the total stress is 
S =S4+ 2: 632y Vv N ° . . (8) 

Actually this relation between the strength and 
4/N was discovered empirically in 1925 for 
non-ferrous metals by Angus and Summers,’ 
but its importance seems to have escaped the 
attention of metallurgists. 

Many changes in the physical properties of 
metals with temperature are made clearer by 
considering them as a consequence of changes in 
surface tension. Indeed, I have come to the 
conclusion that the hardeping of metals by 
plastic deformation is wholly due to the creation 
of new surfaces at slip planes and the conse- 
quent increase in the contribution of the 
surface-tension forces arising from the increase 
in boundary lines. 


(Z'o be continued) 


British Oilfield Equipment 


ITH the recent completion of the new 

extensions to the fitting and erecting 
shops and the machine shops of Mirrlees, 
Bickerton and Day, Ltd., at Hazel Grove, 
Stockport, an opportunity was taken by 
Mirrlees, Bickerton and Day, Ltd., and the 
British Oilfield Equipment Company, Ltd., to 
arrange an exhibition of oilfield equipment and 
diesel engines specially designed for electric 
generating work and power units in the oilfields 
of the world. The exhibition took place on 
Tuesday and Wednesday, October 25th and 
26th, and two parties of guests travelled from 
Euston to Stockport to see the machinery on 
view. 

The guests were received and welcomed by 
Mr. Alan P. Good, the chairman of the two 
companies, and by Mr. J. T. Rymer, the 
managing director of the Mirrlees Hazel Grove 
works, 

At the luncheon, held on Tuesday, Mr. Good 
welcomed Mr. John Edwards, the Parliamentary 
Secretary to the Board of Trade, who, in the 
unavoidable absence of Mr. Harold Wilson, the 
President of the Board of Trade, formally 
declared the exhibition open. 


EXHIBITING Frrms AND PropvuctTs 


‘Lhe larger number of the exhibits were 
displayed by the British Oilfield Equip- 
ment Company, Ltd., of Leeds. This 
company was formed in 1945 by Mr. Cyril 
Dennis and Mr. Niel Mathieson, both 
of whom had spent many years in the pro- 
duction and distribution of petroleum products, 
with the object of designing and manufacturing 
in this country oil boring equipment and other 
heavy engineering plant required in the oil- 
fields of the world. Within three years the com- 
pany has established a firm footing in this 
important dollar-earning and dollar-saving 
market, and this year it has a seven-figure order 
book. 

One of the largest “‘ Boffec ’’ exhibits, shown 
in association with Fielding and Platt, Ltd., was 
a duplex power-driven slush pump with a bore 
of Thin and a stroke of 16in, designed for a 
working pressure of 35001lb per square inch. 
It is driven by a Mirrlees ‘“‘TL6”’ engine, 
giving 500 b.h.p. at 660 r.p.m. A 7}in by 12in 


§I am indebted to Dr. Boyles of I.C.I., Ltd., Metals 
Division, for supplying me with this sample. 





pump of similar design was also on view. The 
accessibility of valves and covers for over- 
hauling was demonstrated. Two examples 
of oil pumping units were shown, one a pend- 
ulum pumping unit and the other an indi- 
vidual pumping unit. Other “ Boffec”’ units 


were high-pressure 
casing control heads and 
flanged stuffingy box 


tubing heads, along 
with “‘ gun-barrel”’ drill 
collars, kellys and sub- 
stitutes, all made from 
solid-forged heat-treat- 
ed alloy steel. Fielding 
and Platt, Ltd. of 
Gloucester, exhibited a 
variable-delivery, high- 
speed pump of radial 
design, both electrically 
driven and open for in- 
spection. These pumps 
fill a wide range of du- 
ties for high-pressure oil- 
field work, and can be 
either electrically or 
engine driven. The 
Brush Company, of 
Loughborough, showed 
several examples of 
transformers and 
switchgear. J. and H. 
McLaren, of Leeds, in 
association with the 
Brush Electrical and 
Engineering Company, 
Ltd., exhibited diesel 
engines and diesel-elec- 
tric generating sets. 
Smaller power engines 
were shown by Petters, 
Ltd., and the National 
Gas and Oil Engine 
Company, Ltd., of Ashton-under-Lyne, had 
on view a 200 b.h.p., 1200 r.p.m. oil engine 
unit complete with fuel tank and radiator water 
cooler, driving a slush pump by vee ropes. 
Henry Meadows, Ltd., of Wolverhampton, 
exhibited a number of self-contained oil engine 
units, while Heenan and Froude, Ltd., of 
Worcester, were represented by the ‘‘ Dyna- 
matic ’’ water brakes and dynamometers, seen 
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with many of the oil engines going through the 
shops and on test. 


MIRRLEES ENGINES 


One of the main objects of the exhibition was 
the showing for the first time of a new series 
of Mirrlees oi] engines which ‘have been 
designed for oilfield drilling, marine and 
auxiliary duties, rail traction and industrial 
work. The new engine “JVSS,” which we 
illustrate herewith, has the same swept volume 
as the well-known Mirrlees ‘‘ TL ”’ series, but in 
order to meet the demand for higher powers, 
higher rotative speeds and low piston speeds, 
the bore and stroke have been fixed at 9Zin by 
104in, with a speed range of 600 r.p.m. to 900 
t.p.m. for engires with more than six cylinders, 
and 700 r.p.m. for three, four and five-cylinder 
‘in-line’? engines. Provision has also been 
made for the production of vee type engines in 
this new series, with eight, twelve and sixteen 
cylinders. ‘This series gives a range of powers 
from 160 b.h.p. for the three-cylinder unit at 
600 r.p.m. up to 1800 b.h.p. at 900 r.p.m., and 
with high-pressure supercharging with ait 
cooling over 2000 b.h.p. 

The engine we illustrate was shown in the 
experimental shop coupled to a Heenan and 
Froude “‘ Dynamatic ’’ dynamometer. It has 
been running for over 1150 hours and will 
shortly be put to work in the power-house for 
supplying additional current for the works. 
During the tests the following powers and 
speeds were attained :—567 b.h.p. at 750 r.p.m. 
with 126 b.m.e.p., ; 642 b.h.p. at 900 r.p.m. with 
120 b.m.e.p., ; 850 b.h.p. at 900 r.p.m. with 
160 b.m.e.p. The fuel consumption during 
these trials worked out at about 0-365 lb per 
b.h.p.-hour. The engine, as will be seen, 1s 
turbo-charged with a Brown Boveri exhaust gas 
blower. 

DrEsIGN DETAILS 

The one-piece bed-plate may be in cast iron 
or fabricated steel to suit various duties. The 
main bearings are steel shells with white metal 
linings with the locating bearing of gunmetal 
with a white metal lining. The continuous bore 





S!IX-CYLINDER MIRRLEES DIESEL ENGINE 


liners are chrome hardened and have water 
cocling. Light alloy pistons are employed, with 
a combustion chamber formed in the crown. 
The floating pattern of piston pin is used and the 
pistons each carry three compression rings and 
two Mirrlees oil scraper rings. The connecting- 
rods are made of heavy ““H’”’ section forged 
steel, with marine ends, the bottom erd bearing 
shells being of steel, white metal lined, and the 
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small end bearing a phosphor-bronze bush. 

The crankshafts are made from 40-ton 
to 50-ton steel forgings, and are made 
with flanges at both ends, one for the attach- 
ment of the fly-wheel and the other for various 
extension shafts or vibration dampers, where 
necessary. At the fly-wheel end are two main 
bearings, one of which, nearest the fly-wheel, is 
arranged as a locating and thrust bearing. 
The crankshafts are very stiff, there being a con- 
siderable overlap of pin diameter and journal 
diameter, giving great strength across the webs. 
These shafts, like the connecting-rods, are 
above the dimensions required by Lloyd’s 
Register of Shipping for marine engines of high 
duty. 

The various auxiliaries are driven by a gear 
drive, the oil and water pumps being fitted at 
the forward end of the engine. The drive is of 
the spring buffer pattern, hydraulically damped. 
The camshaft is made from a continuous length 
of bar of heavy section, and it carries chill-cast 
cam sleeves with bronze bearings between each 
cylinder. The governor is of the centrifugal 
weight design, arranged for hand, hydraulic or 
solenoid control. 

The cylinder head is cast in close-grained 
cylinder iron, and it carries two exhaust valves, 
two inlet valves with separate inlet ducts, a 
starting non-return valve, a cylinder relief 
valve and an indicator attachment connection. 
It is secured to the cylinder block by eight 
equally spaced high-tensile steel studs. A 
division plate in the head deflects the cooling 
water to the centre of the head and the in- 
jection valve. are 

The valve operating gear comprises a forked 
exhaust valve lever mounted on a phosphor- 
bronze bush which is clamped in a twin bearing 
bracket on top of the cylinder head. The more 
lightly loaded air valve levers are mounted on a 
splined shaft supported inside the same bush. 
All levers are adjustable with tappets and are 
pressure lubricated. Hinged covers give access 
to the valve gear, valves and sprayers. The 
turbo-blower, shown in our illustration, is a 
standard unit and can be mounted to suit the 
customer’s requirements. On the high-pressure- 
charged engines an air after-cooler is 
fitted between the blower outlet and 
the engine induction manifold. 

Lubrication may be either of the dry or wet 
sump type, as required, and lubricating and oil 
fuel filters are fitted, while a standard make of 
oil cooler is supplied. Air filters of the resinous 
or oil bath patterns can be used. The individual 
fuel pumps are- mounted in the fuel chamber 
above the engine camshafts, and all fuel leakage 
is drained and does not contaminate the lubri- 
cating oil. The total enclosure of the engine is 
shown in our engraving. Accessibility has been 
closely studied, and with “‘ in-line ’’ engines the 
pistons and connecting-rods can be removed 
through the crankcase doors, while on the vee 
engines the pistons and rods can be drawn 
upwards only if the cylinder liner is removed at 
the same time. The grouping of all main com- 
ponents in sub-assemblies greatly aids pro- 
duction and assists engine service. 


Test RESULTS 


Referring to the test results given above, it 
may be stated that the six-cylinder unit illus- 
trated has been run at high loads up to 156 lb 
b.m.e.p. with uncooled air and has given great 
satisfaction. No mechanical troubles have 
been met with. After the initial trials as a 
normally aspirated unit at speeds from 600 
r.p.m. to 900 r.p.m. the engine was fitted with a 
low-pressure turbo-charger and was again run 
for many hundreds of hours at an output of 
800 b.h.p. at 900 r.p.m. with a b.m.e.p. of 
150 lb. It was then decided to fit an after- 
cooler and carry out high-pressure turbo- 
charging tests. Before these trials were made 
an opportunity was taken, however, to 
thoroughly inspect the engine, and the cylinders, 
pistons, piston rings, valves and bearings were 
all found to be in excellent condition and no 
adjustments or renewal of parts had to be made. 
The high-pressure-charging tests have now 
begun, and we were informed that outputs up 
to 900 b.h.p. have been reached with a b.m.e.p. 
of 1701lb. Going through the shops we saw a 


THE ENGINEER 


sixteen-cylinder ves type engine of this series, 
with a totally fabricated steel bed-plate and 
crankcase. The crankshaft is now being fitted 
and it is hoped to have the engine running 
before the end of the year. It will have a 
designed output of 2770 b.h.p. at 900 r.p.m. 
We hope to give an account of the design of 
this engine in due course. 

In the experimental shop we saw a larger 
vertical engine, known as the ‘‘K’” type, 
which is being developed simultaneously with 
the ‘‘ J” type engine, already described. It is 
known as the “‘ KSS ”’ three-cylinder engine and 
has a bore of 1d5in with a stroke of 18in. It is 
being run with an output of about 828 b.h.p. at 
a speed of 428 r.p.m. and has a fuel consumption 
of about 0-365 lb per b.h.p.-hour. At present 
it is coupled to a Heenan and Froude “ Dyna- 
matic ’’ dynamometer. It has already run for 
over.650 hours and b.m.e.ps. of over 170 Ib 
have been recorded. 


CoNncLUDING SPEECHES 


Before the party left for London tea was 
served, and Mr. Alan Good called upon Mr. John 
Edwards to give his impression of the exhibition 
and the works. Mr. Good said that, in his belief, 
the extended works would permit for the first 
time in this country the manufacture of medium 
and heavy oil engines on the principle of flow 
production. Mr. Edwards said that, although 
American manufacturers still sold a million 
pounds’ worth of oilfield equipment for 
every one thousand pounds’ worth by British 
makers, the expansion of the Middle East and 
Europe as oil-producing areas had called for a 
corresponding self-sufficiency in oilfield equip- 
ment. The recent discovery of oil-producing 
areas in Alberta, Canada, would give an 
unrivalled opportunity to British firms pro- 
ducing this class of machinery. In 1946 orders 
placed in the United Kingdom for materials 
needed for the production, refining and distri- 
bution of oil had amounted to 33} million 
pounds, but in 1948 that figure was about 
61 million pounds. He wished success to the 
efforts of the firms represented at the exhibition. 

The Chilean Ambassador, Sr. Don Manuel 
Bianchi, and Mynheer J. W. Ernsts, a director 
of the Bataafsche Petroleum Maatschappij, 
responded, and Lieut.-Colonel Auld, the Presi- 
dent of the Oil Industries Club, emphasised the 
importance of the Canadian market for oilfield 
equipment. , The thaaks of the guests were ably 
expressed by Sir Ronald Matthews, the chair- 
man of the Brush Electrical Engineering Com- 
pany, Ltd. 





An Air-Cooled Small Diesel 
Engine 

THE Dairy Show held last week at Olympia 
was chosen by Associated British Oil Engines, 
Ltd., Duke’s Court, 32, Duke Street, S.W.1, 
for the showing of a new Petter oil engine, 
on the stand taken by Petters, Ltd. The engine 
is made in single and twin-cylinder models, 
with maximum ratings of 4} b.h.p. and 9 b.h.p. 
respectively, at 1500 r.p.m. A development of 
the Petter ‘‘ AV ”’ vertical water-cooled engine, 
the new units are designated as ‘“‘ AVA1”’ and 
*“AVA2” respectively and are scheduled, 
we understand, to go into production early 
next year. 

As indicated in the accompanying illustra- 
tion, showing the single-cylinder unit, the 
engine is totally enclosed, with overhead valve 
gear and with air-cooling by fly-wheel fan and 
cast aluminium cowling. In the twin-cylinder 
engine the cylinders are arranged in line. The 
bore is 80mm and stroke 110mm, giving a 
swept volume of 553 cubic centimetres per 
cylinder. Combustion is in a direct-injection 
head, using a three-hole inclined nozzle: a 
hemispherical bow] in the piston crown forms 
the combustion space, an arrangement which is 
claimed to give low fuel consumption and easy 
starting combined with smoke-free combustion 
at well over the rated power. 

The piston is of aluminium alloy with two 
compression and two scraper rings, and is 
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carried on a fully floating gudgeon pin. It ig 
interesting to note that the top compression 
ring is chromium-plated, with the object of 
reducing cylinder wear. Inspection doors are 
provided on each side of the crankcase, which 
is a rigid cast iron component. White-mcetal. 


lined thin-shell bush main bearings are carried 
at the gear end in the crankcase and at the 
fly-wheel end in a cast iron housing bolted on to 
With the twin-cylinder engine 
The 


the crankcase. 
there is a similar intermediate bearing. 


SINGLE-CYLINDER 4% B.H.P. ENGINE 


big-end is copper-lead-lined on the top half, 
with white metal in the lower half. The 
crankshaft is, of course, hardened so as to be 
suitable for this heavy-duty type of bearing. 
Both cylinder and head are of cast iron, heavily 
finned, the head carrying two Silchrome 
valves in cast iron guides. The twin-cylinder 
model has separate cylinders. 

Fuel is fed by gravity from a 14-gallon tank 
mounted on the engine, through a fabric filter 
to a Bryce pump driven by a rocker-arm 
bearing on the camshaft. Lubrication is by 
a plunger oil pump driven from the crankshaft. 
The camshaft is driven in the usual way through 
gearing at the front of the engine. 

A useful arrangement is that power can be 
taken from the engine crankshaft at either the 
fly-wheel or the opposite end or, alternatively, 
from a shaft extension at the front end running 
at half engine speed. 

The weight of the dry, single-cylinder engine 
is 360 lb and that of the twin-cylinder engine, 
558 |b. 
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Russian PERIopICcALs.—Since September, 1947, 
the use of Western European languages in periodi- 
cals has ceased in Russia. Prior to that time the 
lists of contents in many periodicals were trans- 
lated into English, French and German, while some 
of the periodicals, such as The Journal of Physics, 
were published entirely in Western European 
languages. In attempts to make known the con- 
tents of Russian periodicals, many organisations 
have been translating contents lists for their own 
internal use. Recently, however, the Department 
of Scientific and Industrial Research started a 
scheme for collecting these lists and publishing 
them at monthly intervals under the title of 
“Translated Contents of Russian Periodicals.’ 
The first issue appeared in June, 1949. About 100 
Russian scientific and technical periodicals are 
available for export to this country, and the 
D.S.1.R. publication covers some seventy of these 
in all fields, including agriculture and medicine. 
Copies of the “‘ Translated Contents Lists of Russian 
Periodicals’ are circulated free of charge to all 
co-operating organisations and, as far as the supply 
will permit, to other research organisations. If the 
demand becomes much greater it may be necessary 
to charge for copies. A list of the periodicals not at 
present covered by the scheme is available, and 
anyone interested in helping to mako this publica- 
tion complete is invited to write to the Secretary, 
D.S.I.R. (Intelligence 1), Dorland House, 14-16, 
Regent Street, London, 8.W.1. 
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White Magnetic Fluid for 
Crack Detection 


MAGNETIC crack detection has long been 
established as a reliable method of examining 
ferrous articles for defects such as surface 
cracks, flaws or fissures. It is well known that 
the method generally employs a detecting agent 
referred to as magnetic fluid, sometimes called 
detecting ‘‘ ink,” which consists of a thin oil 
vehicle such as paraffin containing a proportion 
of small particles of magnetic iron oxide in 
suspension, the particle size being of tha order 
of a few microns. When the fluid is washed 
over the surface of an article which is mag- 
netised, magnetic poles which occur at dis- 
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since most white powders become dark when 
wetted with paraffin. 

A new fluid developed in the research 
department of the Metropolitan-Vickers Elec- 
trical Company, Ltd., employs a white additive 
or ‘tracer’? which retains its whiteness 
when immersed in paraffin and, whilst any 
powdered light-coloured metal of low density 
would suffice, the use of finely divided alu- 
minium has been particularly successful. The 
whiteness of the aluminium is not impaired by 
wetting with paraffin, methylated spirits, &c., 
and the lightness and fineness of the particles 
ensures a sustained suspension. The best 
results have been obtained by ball milling a 
mixture of approximately equal parts by 
volume of aluminium and iron oxide prior to 





HEAT TREATMENT CRACK IN A SMALL SHAFT 


continuities such as cracks or inclusions cause 
the particles to be attracted and collected at 
the poles, thereby indicating the position of the 
defects. 

Hence, important characteristics of magnetic 
fluid are good colour contrast between the 
particle formation and the surface of the 
article under test, and slow gravitation of the 
particles in the suspending medium. Magnetic 
fluid containing black particles is, therefore, 
most successful on brightly finished surfaces 
but not so successful on dark surfaces such as 
those found on unmachined forgings, stamp- 
ings, ‘‘ black”’ bars, &c., unless white paint is 
applied to the surface before the application of 





GRINDING CRACKS REVEALED BY WHITE 
MAGNETIC FLUID 


the fluid. Alternatively, a detecting fluid 
containing coloured particles—for example, 
the red magnetic iron oxide which forms a 
contrast with the surface under test—may be 
used. However, where a black and white con- 
trast is considered to be best for dark surfaces, 
then a white magnetic fluid is very desirable, 
and, in fact, the demand for such a fluid has 
persisted in spite of the existence of the red 
fluid. 

In the past experiments with nickel powder 
in paraffin have been made in attempts to 
produce white magnetic fluid and were successful 
magnetically, although the grey colour and 
rapid gravitation due to the greater density 
and particle size, rendered the method imprac- 
ticable. Mixtures of a white powder such as 
french chalk and normal black fluid have failed, 


dilution with paraffin or methylated spirits 
according to the type of base. 

Tests with specimens known to contain 
cracks have shown that there is no reduction 
in sensitivity of the fluid due to the addition 
of aluminium powder. Surface cracks are 
shown as white lines due to the presence of the 
aluminium particles carried to the defects 
with the magnetic particles; the whiteness is 
greatly improved by allowing time for draining. 
The fluid may be used in an immersion bath, 
in a pressure oiler or by pouring over. 

To illustrate the kind of result that can be 
achieved we reproduce two photographs, one 
of which shows a quenching crack in a small 
shaft after immersion in the white fluid, while 
the other shows typical grinding cracks which 
are the smallest, usually detected by the 
magnetic method. In both cases the residual 
magnetism was sufficient for the crack detection 
and adequate drainage was permitted. In 
another test longitudinal cracks in a “‘ black ” 
hexagonal bar were detected satisfactorily 
with the white fluid, using a pouring action, 
even though the cracks were in the lowest 
position. Sub-surface defects may also be 
found, and even with brightly finished articles 
the white fluid gives an appreciable colour 
contrast with the surface. 

Where large numbers of components such 
as unmachined forgings are being magnetically 
crack-tested by the white-paint, black-fluid 
technique, the substitution of the white mag- 
netic fluid method should save valuable time 
and ultimately reduce the cost of the inspection 
process. 

Two additional effects which have been 
noticed with the new fluid may be of interest 
to other investigators. The first is that convec- 
tion currents in the fluid, although caused by 
quite small temperature differences, are ren- 
dered easily visible by the circulation of the 
aluminium particles. Secondly, the effect of 
moving a permanent magnet in the vicinity 
of a beaker containing white fluid is to produce 
variations in appearance. The shade of the 
fluid may quickly be made darker or lighter by 
a suitable movement of the magnet, presumably 
due to a turning motion of each aluminium 
particle. 


_——— 
THe NEWcooMEN Society.—The annual general 
meeting of the Newcomen Society will be held at 
the Institution of Mechanical Engineers, Storey’s 
Gate, London, S.W.1, on Wednesday, November 
9th, at 5.30 p.m. Following the official business, 
Mr. F. J. G. Haut, A.M.I.Mech.E., will read a paper 
entitled ‘‘The Semmering Railway, Austria, 
1851-2.” 
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In7=«trial Electrification and 
National Productivity* 
By C. T. MELLING, M.Sc.Tech., M.I.E.E. 


In these modern days mechanisation means 
for the most part electrification, and the degree 
to which electrical power is available to British 
workers is a broad indication of their competitive 
power with industrial workers of other countries. 
Unfortunately, this country, the forerunner in 
the industrial revolution and one of the most 
fertile in electrical invention, is far short of 
America in the provision of industrial electrical 
power. The Anglo-American Council on Pro- 
ductivity states that there is apparently avail- 
able in the United States two or three times 
more electrical power per industrial worker 
than is available in the United Kingdom. 

This situation is not a new one. The 1930 
census of production in Great Britain showed 
1-75 electrical h.p. per operative worker com- 
pared with 4-28 electrical h.p. per operative 
worker in the United States 1929 census. 
Similar figures for the total of electrical and 
mechanical horsepower were 2-81 in Great 
Britain and 5-38 in the United States. Neither 
these figures nor any others which have been 
quoted subsequently give a strict comparison 
of the positions in the two countries, but the 
differences are so marked that only one con- 
clusion can be drawn, namely, that in Great 
Britain the horsepower per operative worker, 
as disclosed by these and subsequent figures, is 
inadequate. Moreover, the increase in the 
United States seems to be more rapid than in 
this country, and at the present time is of the 
order of 7-5 h.p. per operative worker. 

This simple comparison of mechanisation by 
reference to horsepower per operative worker, 
however, is by no means a satisfactory conclu- 
sion on the relative possibilities of industrial 
output in the two countries. In America there 
is a greater readiness to replace old plant by 
new, and I have heard the suggestion of a 
fashionable element in the sale of new machines ; 
for example, this year’s model of a particular 
machine tool may contain a larger number of 
motors than last year’s model, even though 
some of them may have infrequent use, and it 
may be a matter for argument in some cases 
whether the extra motors are justified. 

Another reason for questioning the validity 
of comparison of horsepower per operative 
worker in the two countries is the higher degree 
of mass production in America, which justifies 
a greater specialisation 9f tools than could be 
utilised in a factory where craftsmanship 
rather than mass production is the criterion. 
We must not make too much of this feature, 
however, because undoubtedly mass production 
methods are being utilised on an increasing 
scale in this country. and there is need and 
scope for increasing this tendency. 

Instead of comparing the horsepower per 
worker in the two countries, it is more to our 
purpose to consider the electrical energy con- 
sumed by industry. The industrial use of 
electricity is a clear indication of the prosperity 
of the country. 

This simple thesis is not new; it has been 
mentioned by many speakers and writers in 
the past, and offers scope for further statistical 
research. Fig. 1 shows the sales of electricity 
for power purposes as recorded in the annual 
statistical returns of the Electricity Com- 
mission, and a comparison of this curve with 
our recollection of national prosperity is of 
interest. The first important feature to notice 
is the rapid increase in power sales during the 
years under review (1921-48). This increase, 
of course, is common to other industrial 
countries and can be regarded, therefore, as 
one of the natural requirements of a modern 
civilisation. 

The second feature to notice is the major 
variations from the normal trend of this utilisa- 
tion curve—the industrial setback of 1926; the 
relative prosperity in 1928-29; the industrial 
depression following the 1931 financial crisis, 
and the recovery from 1934 continuing steadily 





* Abstract. Chairman’s Address, Utilisation Section, 
Institution of Electrical Engineers, London, October 13, 
1949, 
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until 1939. After the unsettlement of the 
post-Munich period, the retooling for war pro- 
duction and the migration of certain industries 
from vulnerable areas, there is the major upset 
of the outbreak of war, and from then onwards 
there is the more rapid increase when war 
production was put into full gear, culminating 
in 1943 and 1944 in the preparations for victory. 
After the final preparations there was the 
decrease in war production, and, after victory, it 
was to be expected that many months would be 
required for the change over of plant for 
regrouping, retooling and stepping up to full 
peacetime production. 

It was to be expected, also, that the industrial 
use of electricity would increase when peace- 
time conditions had been restored, and that the 
increase would follow roughly the previous 
trend, because there can be no doubt that we 
are still far from saturation in the use of electric 
power. Fig. 1 shows, however, that the latest 
figures available have not yet borne out this 
anticipation, and there is no doubt that the 
industrial use of electricity in this country 
must increase materially if we are to maintain 
the same rate of progress of industrial pro- 
ductivity as in the past. 

If we do not maintain this rate of increase in 
utilisation, then the conclusion from the recent 
history of industrial power is that we shall fall 
behind in our national prosperity and standard 
of living. 

It would be wrong, however, to draw gloomy 
conclusions from Fig. 1. The latest figure 
shown is that for 1947-48, although this has 
not yet been published. It is hoped that sub- 
sequent figures will show marked improvement 
in spite of the change from sellers’ to buyers’ 
markets, national embargoes and other factors. 
The position is complicated by the fact that 
the figures for power usage in Fig. 1 do not 
include private generation. Many factories 
have installed private generating plant, par- 
ticularly during the last two or three years, 
owing to the need for load spreading and the 
reduction in peak demands. In many cases, 
installations have been made with regret and 
with the intention of reverting as soon as con- 
ditions permit to the full use of mains supply. 
In addition to the installation of private plant, 
many economies have been made in the past 
few years in the use of electricity in factories, 
partly as a means of meeting obligations on 
load spreading and partly due to the drive for 
improved fuel efficiency. These are mitigating 
features. The position is not so serious as 
Fig. 1 indicates, but nevertheless, although 
utilisation in 1947-48 was approximately 
75 per cent higher than that in 1938-39, there 
is urgent need for a still greater increase. 

The utilisation of electricity in industry 
(that is, energy sold each year to factories and 
industrial premises) is shown in Fig. 2 as a 
percentage index of the 1938 sales. These 
figures are based on the electricity sales quoted 
in the Ministry of Fuel and Power’s Statistical 
Digest, 1946 and 1947, with the exception of 
the figure for 1948, which is estimated. It 
shows that in 1943 the kilowatt-hours sold for 
industrial purposes were double those in 1938, 
but between 1943 and 1947 there was a decline, 
with a subsequent increase in 1948. 

Similar indices for the United States, based 
on the energy sold to large light and power 
commercial consumers, as given in the Edison 
Electric Institute Bulletin, show a similar post- 
war decline due to the change over from war to 
peace production, but a greater and more 
satisfactory increase in the later years. 

During the period covered by Fig. 2 there 
has been an increase in the number of industrial 
workers, and it may be more to our purpose to 
consider the kilowatt-hours per employee as 
giving a better indication of the productivity 
of the country. These have been shown for 
Great Britain as the third curve in Fig. 2. 
This index has been derived from the first 
curve in Fig. 2, and using the number of persons 
employed in manufacturing industries, &c., 
quoted in the Abstract of Statistics. 

This index, based on the industrial sales per 
employee, must be regarded as very approxi- 
mate only, because what we require is an index 
of utilisation per operative worker instead of 
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per employee in manufacturing industry, but 
this cannot be obtained owing to the lack of 
data. When we attempt to compare these 
results with figures for America we are faced 
with the same difficulty. The examination 
of existing data indicates a clear need for 
improvement in this branch of statistics. The 
many changes from time to time in the factors 
which should be taken into account in deter- 
mining any index which could measure national 
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Companies and other undertakers: Year's end at 


December 31st. 
Local authorities : Year’s end at March 31st. 


Fic. 1—Sales of Electricity for Power Purposes 


prosperity have invalidated conclusions which 
could be drawn from a year-to-year comparison. 
In like manner, the data of the different indus- 
trial countries are tabulated on different bases, 
and it is difficult to draw comparative conclu- 
sions from them. There is urgent need for a 
codification of international statistics which 
would assist the study of comparative pros- 
perity, particularly in industrial countries. 


Index 
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Curve (i).—Great Britain : energy sold to factories and 
other industrial premises (Ministry of Fuel and Power 
Statistical Digest). 

Curve (ii).—United States: energy sold to large light 
and ower commercial consumers (Edison Electric 
Institute Bulletin). 

Curve (iii).—Great Britain: energy sold to factorics 
and other industrial premises per person employed 
(Ministry of Fuel and Power Statistical Digest, and 
annual Abstract of Statistics). 


Fic. 2—Index of Electricity Sold for Power Purposes 


The data on utilisation are inadequate, and the 
Committee on Industrial Productivity in their 
first report dated March 21, 1949, stated : 

‘** The Board of Trade has for some time past 
been studying the problems to be met with in 
measuring changes of productivity and the 
British Institute of Management are concerned 
with them. We understand that the Anglo- 
American Council have also set up a Committee 
to consider the matter. We think it important 
that the fullest support should be given to the 
development of a system for the regular collec- 
tion and publication of reliable data.” 

The 1935 census of production gave a figure 
of industrial utilisation (all trades) of approxi- 
mately 1250kWh per employee. In 1948 the 
corresponding figure would be about 2100kWh 
per employee. A corresponding figure for the 
United States is again approximately 7000kWh 
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per worker or even higher, but this figure is 
given with a proviso that the data are inade. 
quate for a strict comparison. It should be 
noted, however, that the utilisation per 
employee in some British factories is comparsble 
with the average figure in the United States. 

A better measure of productivity is the ow’ put 
of manufactured goods per worker, and various 
figures have been quoted to show the hiher 
rate of productivity in the United States than 
in this country. Here, again, a strict comparison 
is impossible because of the differences in the 
tabulation of data, but there seems no doubt 
that in some industries, particularly those where 
mass production methods are appropriate, the 
output per worker in the United States is said 
to be two, three and, in some mass-production 
industries, even five times the output per worker 
in this country. In a recent publicationf avail. 
able data on this subject are examined, and, 
while many comments are made on the inade- 
quacy of the available statistics, it indicates 
big differences in productivity in this country 
compared with the United States. 

Moreover, it shows that for the thirty years 
1907-37, the output per man-hour increased by 
approximately 65 per cent in the United 
Kingdom (i.e., about 2 per cent per annum 
over the period) compared with 140 per cent 
in the United States. Until 1920, however, the 
increases per man-hour were comparable in the 
two countries. 

The reasons for this unsatisfactory com- 
parative position are complex, and the cure 
is by no means simple. It involves manage- 
ments, operatives, and trade unions; it 
includes material and psychological factors. 

The material solution is greater mechanisation 
and greater industrial utilisation of electricity. 
It has been recorded that the best British 
industrial plants compare favourably with 
corresponding plants in America, but that our 
problem is to bring the average and the worst 
plants up to the high standards of the best. 
This point was summarised most succinctly 
by Sir Graham Cunninghamt when he said : 

“There is no works in the world that is yet 
perfect and there is always something to be 
learned from one’s neighbour, even if he may 
not be making the same class of goods.” 

The national interest clearly demands a 
greater availability of tho best practice and a 
greater willingness on the part of the more 
backward factories to adopt modern plant and 
technique. 

Secondly, in those factories which have 
modern productive machinery there is need to 
increase the number of effective hours of use 
per week of such machines, as a means of 
increasing production and reducing the inci- 
dence of overhead expenses. No doubt careful 
consideration will be given elsewhere to the 
question of hours of work and double-shift 
working. That problem is not our concern 
here, but there is another aspect on which 
electricity can help, namely, the reduction of 
time waste on machine operations. The waste 
of time in starting up may be eliminated by elec- 
tric motor drive ; by electric process heating ; 
and, when small quantities. of hot water or 
steam are required, by the use of electrode 
boilers. During the subsequent operations 
the greater utilisation of electricity in the 
fetching, carrying and conveying processes 
and the adoption of the technique by which a 
machine is served, thus enabling the operative 
to keep his machine in full effective production, 
are means by which productivity can be 
increased. In this matter the grouping and 
alignment of factory machinery may be capable 
of improvement, and the electrical as well as 
the production engineer may effect economy 
in machine operations while, at the same time, 
improving the space factor of machines in the 
factory and enabling a greater production to 
be obtained from the same area. 

Electric operation, by its greater regularity 
and ease of control, makes it possible to speed 
up production. In some factories, electrical 





+ Rostas, L. (Nat onal Institut» of Economic and 
Social Research): ‘‘ Comparative Productivity in 
British and American Industry ” (Cambridge University 
Press). 

t The Financial Times, May 18, 1949. 
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developments such as high-frequency heating, 
have accelerated and cheapened production, 
and their extension to other factories 
is an obvious need in the drive for greater 
productivity. 

The greater application of electrical control 
of processes and the further development of 
automatic control are other matters on which 
electrical engineers can make improvements 
and increase the output per worker. In psycho- 
logical as well as other factors of production, 
emphasis must be placed on the contribution 
of electricity in the improvement of amenities, 
particularly in factory lighting, with the 
consequent possibilities of improved output and 
quality. 

Industrial electrification is not a matter 
which can be achieved once and for all—it is a 
continuing process and not merely a matter of 
re-equipment. It requires constant vigilance 
in finding examples of the best practice and 
applying them elsewhere ; of analysing existing 
processes and finding the electrical solutions 
of tha component problems and applying them 
wherever practicable. 





South African Engineering 
Notes 
(From our South African Correspondent) 
Prospect Goods Yard 


Work is now proceeding on the 
receiving goods shed at the new Prospect Goods 
Yard in Johannesburg. This yard will even- 
tually comprise a forwarding goods shed and 
receiving shed, a heavy goods shed, coal sites 
and a marshalling yard. It will cost more 
than £4,000,000 by the time it is completed in 
January, 1951. It will then be capable of 
handling 2500 trucks a day. The yard was 
started in 1938 and work was halted in 1941 
owing to the war. At present only the for- 
warding goods shed has been finished. It 
stands on 134 acres and is claimed to have the 
largest single concrete roof in the world. 
The receiving goods sheds will cover 114 acres 
and will cost £210,000. Some 3,500,000 cubic 
yards of sand have been removed from the 
neighbouring mine dump of the now abandoned 
City and Suburban gold mine and used to 
fill in the low-lying centre of the Prospect 
yard. In some places sand was used to fill in 
a depth of 60ft. It is expected that a further 
1,000,000 cubic yards of sand from the mine 
have stil to be utilised. The receiving goods 
sheds are being built by a private contractor 
and will be highly mechanised. The sheds 
will be 1000ft long and cross and traverse 
cranes will be provided. Conveyor belts will 
also be installed to run lin above the level of 
the platforms to help in handling goods. 
The hump marshalling yards, with mechanical 
retarders, will be unique in South Africa when 
they are brought into operation. From the 
top of the hump there will be a 1 in 18 down- 
grade track leading to thirty-two tracks in 
the classification yard. The main retarder 
equipment has already arrived. All points 
will be power-controlled from the hump con- 
trol cabin, a three-storey building. 


Large Tube Mill Built on the Rand 


The first of two tube mills, said to be 
the largest in the world, has been completed by 
Wright Boag and Head Wrightson (Pty.), Ltd., 
Johannesburg. This mill, the shell dimensions 
of which are 12ft diameter by 16ft long, weighs 
just over 100 tons, exclusive of liners. The 
mills are of the Centra-drive discharge coupling 
type, being driven by a 1000 h.p. motor. The 
couplings are designed to transmit two and a 
half times full load. The main features of the 
mill, which was designed by the company and 
made entirely of local materials, are as follows : 
—The shell, which is made of plate 1}in thick, 
was supplied by Iscor and, with the end rings, 
weighs 20 tons. The cast steel trunnion ends 
are of starfish pattern and, due to their size 
and weight, were designed in three pieces. 
When assembled, these items alone weigh 
22 tons each. The bearings are of white 
metal with spherical seats and measure 
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42in through the bore, which is 5ft diameter. 
These weigh 2} tons each. The bearing housing 
weigh 9 tons each complete with soleplates, and 
stand over 6ft high. The bearings are oil- 
lubricated by a special bucket arrangement, 
which spreads the oil over the whole surface of 
the trunnions continuously. The discharge 
coupling is 6ft diameter by 3ft 3in long and 
weighs 5} tons. These couplings are lined with 
“Linatex ” to resist abrasion. The manhole 
doors and frames, which weight 2 tons per set, 
are made in cast steel, the frames being welded 
to the shell. 

All steel castings for the trunnions, couplings, 
manhole doors and frames were supplied by 
Union Steel Corporation (of South Africa), Ltd., 
and all other castings were made in suitable 
grades of Meehanite. The overall length of the 
mill over the discharge coupling is 30ft. 


Industrial Research 

The third annual report of the South 
African Council for Scientific and Industrial 
Research gives detailed accounts of the progress 
made by the National Research Laboratories 
and associated service departments of the 
Council, such as the Library and Information 
Division and the Liaison Division. The activities 
of the Council’s laboratories are guided by 
advisory committees, which meet regularly 
to consider the programmes of work and the 
progress achieved and to recommend any new 
developments to the Council. These com- 
mittees at present cover building research, 
personnel research, chemistry, telecommunica- 
tions, and five separate branches of physics 
(electrotechnics, heat, acoustics, biophysics and 
general physics, including light, spectroscopy 
and X-rays). They include representatives 
from university departments and in this way 
ensure a measure of co-ordination with uni- 
versity research work. Their most valuable 
function, however, is that they provide a means 
of stimulating, guiding and watching over the 
research work of the Council without too much 
direct interference with the research worker. 
In the course of discussions with industrial 
groups, it has become clear that many South 
African industries are at too early a stage to 
justify the formation of rather costly research 
laboratories, even when they are subsidised 
through the Council, although much research 
work is required by the industrial groups. To 
meet this need the Council has agreed to insti- 
tute a system of industrial research fellowships 
under which the group guarantees the salaries 
and special expenses of one or more research 
workers who will be engaged on their specific 
problems over a period of years. The Council 
provides accommodation, general facilities and 
specialised supervision for the work as an 
indirect subsidy. 


First South African Cycle Factory 


The Ace Cycle factory at Springs, 
Transvaal, is the first factory to be established 
in the Union for the manufacture of bicycles 
and bicycle components on mass-production 
lines. The cycles at present coming off the 
assembly track are assembled from some parts 
made in the factory, from components made in 
other South African factories, and from other 
components imported from Europe. The inten- 
tion is that parts made in the factory will pro- 
gressively supersede imported parts, until in 
approximately eighteen months’ time the Ace 
‘* Speedbird ”’ bicycle will be wholly an indi- 
genous product with the exception of the chain 
and the freewheel. The factory has been 
planned to produce 100,000 bicycles per annum, 
plus a large number of spare parts, such as 
bottom brackets, front and rear axles, hubs, 
chain wheels and other items. The floor area 
of the main factory is approximately 65,000 
square feet in extent. When complete the 
factory will employ about eighty Europeans 
and 300 natives. 


Devaluation of Sterling 
The Minister of Economic Develop- 
ment recently announced that imports from 
the dollar area are to be cut by a further 50 
per cent on current allocations. In practice, 
apart from specialised capital equipment 
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unobtainable from other parts of the world, 
the flow of imports from America will then 
virtually stop. As a result, Britain, particu- 
larly, among the sterling countries, will benefit. 
While all goods from America cost 44 per cent 
more, those from Britain still come in at pre- 
devaluation price, so orders for machinery 
and equipment placed in the United States 
because of that country’s much quicker delivery 
dates are now likely to be switched back to 
Britain. It is expected that there may soon 
be the lifting of all artificial barriers to trade 
with the United States, as the price factor 
itself will prove an effective bar, and that a 
relaxation of import controls on goods from 
the sterling area will soon be announced, 

Coupled with his announcement of the cut 
in dollar imports, Mr. Eric Louw announced 
details of a long-awaited export incentive 
plan. 


Great Kei River Bridge 

The successful completion of the new 
railway bridge across the Great Kei River at 
Sihota Station, on the Amabele-Umtata line, 
opened to traffic on May 16, 1949, adds yet 
another notable improvement to the open 
lines of the South African railways. It replaces 
an old double-purpose road and rail bridge, 
across which traffic was allowed only under 
severe speed restrictions and was therefore a 
weak link and a hindrance to the running of 
heavier and more powerful engines on the 
line. The new bridge is about 4 mile 
upstream of the road bridge and is considerably 
higher above the river bed than the latter. 
Its overall length is 1286ft and it consists of 
nine 130ft clear spans on concrete piers and 
abutments. The height of rail level above 
normal water level is 60ft. All foundations 
have been carried down to solid rock, in some 
cases as deep as 36ft below the river bed. 


Aerodrome at Port Elizabeth 


The South End Aerodrome at Port 
Elizabeth is to be modernised and enlarged 
at an estimated cost to the Government and 
Port Elizabeth Municipality of about £350,000. 
Tenders for the reconstruction of the field, 
which will raise it to the status of an Inter- 
national Civil Aviation Organisation Class C 
airport, will be called for soon. The decision 
to start work immediately on rebuilding this 
airfield follows two years of surveying, planning 
and negotiation. The modernisation itself is 
expected to take three years. 


Sleepers on Railway Curves 

An interesting series of tests in which 
resistance strain gauges were used for the first 
time in South Africa for testing rail stresses 
under dynamic conditions in the track, was 
carried out recently by the Chief Civil Engineer’s 
Research Department. The results of these 
tests are held to have proved conclusively that 
more sleepers are required on sharp curves than 
on the straight, in order to keep the stress 
in the flange below the permissible limit. 


Umzimkulwana River Water Plan 

In Natal, the Lower South Coast 
Regional Water Supply Corporation has called 
for tenders for construction work on the 
Umzimkulwana River water plan. The Cor- 
poration is empowered to store up to 600,000,000 
gallons. Mr. C. W. R. Key, secretary to the 
Corporation, has stated that work will start 
almost immediately on the construction of 
purification works, fifteen reservoirs, a diver- 
sion weir, &c. 


New South African Textile Industry 


At the present time an important 
development is manifesting itself in the vigorous 
birth of a South African textile industry, which, 
if the present rate of expansion is maintained, 
will in time render this country virtually inde- 
pendent of importations of woollen cloths. It 
will, of course, be a long time before South 
African looms achieve the quantity production 
or the variety to satisfy this country, but a 
good start has been made. 
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Industrial and Labour Notes 


The National Joint Advisory Council 

The National Joint Advisory Council, 
which is composed of representatives of the 
British Employers’ Confederation, the Trades 
Union Congress, and of the nationalised indus- 
tries, held its quarterly meeting on Wednesday 
of last week under the chairmanship of the 
Minister of Labour. Before dealing with its 
normal agenda, it is reported that the Council 
considered some of the aspects of the Primé 
Minister’s House of Commons statement, and 
in particular those directly concerning employ- 
ment. In this connection, the Council was 
informed that the practical issues involved in 
the exercise of restraint in respect of wage 
increases would be discussed between the 
Government, the British Employers’ Confedera- 
tion and the Trades Union Congress. 

There were some matters, however, which it 
was agreed should be examined immediately 
by the Council’s Joint Consultative Committee. 
They included recruitment of labour, especially 
for dollar-exporting and dollar-saving indus- 
tries ; redistribution of the labour which might 
be expected to become available as a result 
of cuts in the investment programme and reduc- 
tion in Government expenditure ; the control 
of labour; the working of additional hours 
within the terms of existing agreements or 
under any special arrangements which might 
appear necessary or desirable, and the extension 
of joint consultation. 

Another subject to which the Council gave 
some consideration was the restoration of pre- 
war practices in industry. It will be recalled 
that an Act of 1942 imposed obligations on 
employers to restore and maintain trade 
practices which were suspended during the 
war period, the date of such restoration to 
be fixed by the Minister of Labour. Originally, 
it was proposed that the appointed day should 
be December 31, 1947, but by the unanimous 
advice of the Council in October, 1947, and 
again in October, 1948, that day was post- 
poned until the end of the present year. Last 
week, the Council was invited to consider 
whether, in the present economic circumstances, 
there should be another postponement for a 
year. The Council signified its agreement with 
that suggestion, subject to further consideration 
of the question as to how the matter should be 
dealt with im the event of the appointed day 
not being fixed before the end of 1950. 


The T.U.C. and the Economic Situation 
As was to be expected, the General 
Council of the Trades Union Congress held a 
further discussion on the present economic 
situation at its monthly meeting on Wednesday 
of last week. A statement issued subsequently 
indicated that the Council took note of the 
preliminary examination made by its special 
economic committee and also of the economy 
proposals outlined by the Prime Minister on 
October 24th. The General Council’s view was 
that, far from representing an insignificant 
contribution to a solution of the country’s 
immediate difficulties, the Government’s pro- 
posals, if vigorously applied, would have the 
effect over the next twelve months of reducing 
substantially the present inflationary pressure 
on prices and would encourage the diversion 
of the country’s resources to expanding export 
trade. 

The statement went on to say that the 
T.U.C. economic committee would examine 
the economy proposals in detail, and also other 
possible economies in so far as they related to 
general questions of trade union policy. So 
far, this committee has not submitted its final 
recommendations on the questions of trade 
union policy involved in devaluation. Up to 
the present, it appears, its work has been 
directed to an examination of the circumstances 
and consequences of the alteration in the 
sterling-dollar rate of exchange, and to con- 
sidering the extent to which the T.U.C. may 
need to revise its wages policy. The General 
Council, the statement added, agreed with the 


general conclusions reached by the economic 
committee and emphasised the need for the 
utmost restraint in wage claims. 


Trade Disputes 

Particulars of industrial disputes lead- 
ing to stoppages of work, which are included in 
the latest issue of the Ministry of Labour 
Gazette, show that in September 145 stoppages 
were in progress at some time during the month. 
In all, 34,600 workers were involved in those 
stoppages and the aggregate number of working 
days lost in September was 143,000. In the 
preceding month there were 113 stoppages 
through disputes, involving 104,900 workers, 
and causing a loss of 273,000 working days. 

The coal mining industry accounted for 
eighty of the September stoppages, 19,300 
workers being affected by them, and 64,000 
working days being lost. In the metal, engi- 
neering and shipbuilding industries there were 
twenty-seven stoppages in September, in which 
5700 workpeople were involved and through 
which 23,000 working days were lost. Of the 
stoppages which actually began in September— 
133 in all—ten arose from demands for wage 
increases, and fifty-two were over other wage 
questions ; two related to disputes concerning 
working hours; twenty-three were over ques- 
tions raised about the employment of par- 
ticular classes of persons ; thirty-six related to 
other questions about working arrangements ; 
seven involved questions of trade union prin- 
ciple, while three of the stoppages were in 
support of workers involved in cther disputes. 

The. Ministry of Labour states that in the 
first nine months of this year, up to the end of 
September, there were 1127 stoppages of work 
through industrial disputes, involving 392,700 
workpeople and causing an aggregate loss of 
1,606,000 days. In the comparable period of 
1948 there were 1382 stoppages in which 370,100 
people were involved and on account of which 
1,770,000 working days were lost. 


Changes in Wage Rates 

The Ministry of Labour last week 
made its monthly report on changes in the rates 
of wages in the United Kingdom. It states that 
during September the changes wnica took effect 
resulted in an aggregate increase of about 
£44,000 in tne weekly full-time wages of 239,000 
people. Among tnose concerned in these 
changes were some classes of skilled men 
employed on engineering and maintenance work 
in the heavy chemical industry, and some 
workers engaged in the electric cable-making 
industry. Others who received small increases 
were certain traffic, goods and cartage and 
carriage and wagon stafis employed in the 
railway service in rural areas, following the 
abolition of rural rates and the application of 
existing industrial rates to all areas outside 
London. 

Since the beginning of this year changes in 
wage rates have resulted in an estimated net 
increase of £811,800 weekly in the wages of 
4,646,500 workers. In the first nine months 
of 1948 there was a net increase of £1,266,000 
in the weekly full-time wages of 5,019,000 
workers. 


Wage Differentials 

In the October issue of Man and Metal, 
the journal of the Iron and Steel Trades Con- 
federation, comment is made on the “ serious 
problems ’’ which devaluation has created for 
the trade union movemert. “The trade 
unions,’’ the journal says, ‘‘ must be allowed to 
solve those problems in their own way, and for 
anyone to attempt to interfere with an 
intricate wages structure built out of years of 
experience and hard work is simply inviting 
trouble.” 

The journal claims that the maintenance of 
wage differentials which are based on the 
relative degrees of skill required as between 
one grade of employment and another are an 
essential part of the wages structure of many 


important'industries. They provide, it is sug- 
gested, the necessary incentive designed to 
encourage standards of craftsmanship and prac- 
tical experience essential to the maintenance 
of a high level of efficiency and maximum pro- 
duction. A wages policy which did not take 
account of that fact, the journal asserts, would 
be foredoomed to failure, and the adoption of 
such a policy would be to invite repercussions 
for which the trade unions could accept no 
responsibility whatever. 


Industry and the Government 

The annual general meeting of the 
National Union of Manufacturers was held in 
London last week, and in the course of his 
presidential speech, Sir Patrick Hannon took 
the opportunity to comment upon the economy 
measures outlined in the Prime Minister’s 
recent statement. Sir Patrick said that manu- 
facturers to-day were faced with a situation 
hardly less grave and menacing than at any 
previous time in our industrial history, and 
suggested that the proposed cuts in Govern- 
ment expenditure were miserably inadequate, 
as they would only reduce the proportion of the 
national income taken by the Government from 
the fantastic figure of 40 per cent to something 
like 374 per cent. 

The stark fact was, Sir Patrick continued, 
that industry now had to shoulder’ the 
whole burden of extricating Britain from her 
serious economic difficulties, without the encour- 
agement and assistance which it might rightly 
expect to help it in its colossal task. He urged 
that industry must continue to demand that the 
Government cease its wasteful and dangerous 
experiments of trying to make the harsh and 
unyielding facts of our economic life fit narrow, 
sectional political theories. Industry, Sir 
Patrick added, had been far too complacent 
in its compliance with edicts and directions 
with which it profoundly disagreed. Put 
briefly, Sir Patrick concluded, industry had 
become weary of two things. First, it was no 
longer prepared to accept, as only it could, the 
full weight of responsibility for the nation’s 
industrial recovery without having some sub- 
stantial share in deciding the conditions under 
which it should operate, and, secondly, industry 
was equally weary of mere exhortation without 
constructive suggestion and action, as well as 
incentive, to enable it to make its maximum 
contribution to the national well-being. 


Disposal of German Industrial Plant 

The President of the Board of Trade, 
Mr. Harold Wilson, has explained this week in a 
parliamentary reply that industrial plant 
acquired from Germany as reparations is sold 
only through Government disposal channels at 
prices roughly equivalent to those ruling in the 
United Kingdom for similar equipment in the 
same second-hand condition... Where possible, 
the price is determined by competitive tender. 
If, however, there is only one applicant, or the 
national interest demands that the plant should 
be allocated to a particular firm, it is sold 
either by means of independent valuation 
accepted by both sides or, should that not be 
possible, at the best price obtainable by nego- 
tiation. The reply adds that steel works plant 
which cannot be disposed of by competitive 
tender is to be dealt with by a special valuation 
panel of experts about to be set up. The steel 
industry will be represented on that panel. 


Iron and Steel Orders 

The Minister of Supply has made the 
Control of Iron and Steel (No. 74) Order, 1949, 
and the Control of Bolts, Nuts, &c. (No. 19) 
Order, 1949, both of which came into operation 
on October 28th. These Orders amend maxi- 
mum prices. Under the first, the principal 
alterations are increases in the price of alloy 
steel and stainless steel products, galvanised 
sheets and terneplate, following recent increases 
in prices of non-ferrous metals. The principal 
changes under the second Order are increases in 
the price of wood screws and socket screws, 
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French Engineering News 
(From our French Correspondent) 


Mechanisation is the keynote of the plant 
at the new Forges de Leval-Aulnoye rolling 
mills. The old plant was almost completely 
destroyed in 1944. Chargers are used for 
conveying the metal to the furnace, which has 
a capacity of 12 tons an hour, and progress 
from end to end is entirely automatic. Once 
out of the furnace ingots are mechanically 
pushed into 12-ton capacity rough-rolling 
mills, then into a semi-rough rolling mill before 
being cut. The process is a considerable 
improvement on the former method. When cut, 
a roller track takes the metal to two furnaces 
for re-heating, and thence to two final rollers. 
Annealing is effected without direct contact 
with the flame and under conditions ensuring 
quality. Mechanisation has resulted in a 
considerable reduction in personnel. Nearly 
1000 workers were employed using the old plant, 
compared with 600 for the new. Work has also 
been eased, the heavy work now being per- 
formed by machines. All the furnaces are 
supplied by purified gas produced at the plant, 
thus obviating coal dust or smoke. 

* * * 


According to Monsieur Roland Koch, one of 
the engineers forming part of the electric 
construction mission just returned from the 
United States, productivity in the French 
electrical industries could be increased to the 
United States level if techniques and methods 
recommended were carried out. He stated 
that American industry had reached its high 
production level] as a result of standardisation. 
Other factors, however, also entered into it, 
including the quality of metals employed and 
simplification of different stages of production. 

* * * 


Aid for the installation of continuous rolling 
mills at Basse-Indre is envisaged by the Marshall 
Plan. At the Ets. J.-J. Carnaud, foundations 
for the rolling mills have been started. When 
completed the region will have one of the 
largest European plants for tin-plate produc- 
tion. 

* * * 

Unemployment is resulting from the crisis 
in the machine tool industry, due mainly to 
the sale of machine tools from surplus stock 
or from Germany at prices about one-third of 
those prevailing in France. Faced with a 
shrinkage of the market, some firms have 
decided to stop production of machine tools in 
favour of general mechanical products. 

* * * 


French rolling stock construction, excluding 
repairs, amounted to 15,679 tons in June, 
against 15,945 tons in May and 15,460 tons in 
April. Total imported stock was 6346 tons in 
June, against 12,404 tons in May and 24,568 
tons in April. While imports have been dras- 
tically curtailed, it will be noted that the num- 
ber of carriages imported equals that con- 
structed in France. French constructors are 
complaining that that is the cause of their 
difficulties. 

The Marseilles Municipal Council has stated 
that there is danger of serious unemployment 
in the Marseilles metal industry specialising 
in rolling stock construction and repair. The 
Council has asked that the interested ministries 
should take steps to increase the amount of 
construction and repair work. But S.N.C.F, 
needs are largely covered by present orders, 
which have been maintained mainly to avoid 
a brusque suspension of work in firms with 
which the orders were placed. When they are 
completed, work for the 8.N.C.F. will be much 
reduced. Only an increase in traffic will remedy 
the situation. 

* * 

A second French productivity team, repre- 
senting the foundry industry, is now in the 
United States under a Marshall Aid scheme, 
by which France expects to send 600 to 800 
engineers and workers to America during 
1950. The group, comprising seventeen per- 
sons, represents thirteen foundries specialising 
in construction of automobile parts, parts for 
machine tools and agricultural machinery and 
naval shipyard equipment. 
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Notes and Memoranda 


Rail and Road 


South Waites Roap Exursition.—The British 
Road Federation proposes to hold a road exhibition 
in Cardiff during the week December 5th to 10th. 
Its purpose will be to draw public attention to the 
inadequacy of roads serving South Wales and to put 
forward a case on economic grounds for the develop- 
ment of a proper highway system. The exhibits 
will include the Federation’s working road model, 
a model of a section of one of the motorways 
planned by the Ministry of Transport, and a display 
of photographs and diagrams showing the deficien- 
cies of the present roads and how they will be 
overcome. 

Niger1AN Ratmtway ExtTension.—A _ Reuter 
message says that plans are being made for the 
extension of the Nigerian Railway system from 
Nguru to Maiduguri, the capital of Bornu province. 
It is stated that the opening up of the Bornu pro- 
vince by the construction of a railway was first 
mooted thirty years ago, and a few years later a 
traffic survey was made from Lafia, a station some 
60 miles north of the Benue River, to ascertain 
whether the construction of a railway would be 
justified. For various reasons it was not at that 
time found practicable, but the whole question 
has recently been. receiving the consideration of the 
Government, and it has been decided that immediate 
steps be taken to carry out the necessary pre- 
liminary survey for a line from Nguru passing 
through Gashua and Damaturu to Maiduguri. The 
cost, it is thought, will not exceed £2,000,000. 


Miscellanea 


CoLoNIAL MINERAL ReEsources.—The Secretary 
of State for the Colonies has appointed a Committee 
on Colonial Geology and Mineral Resources to 
advise him on matters relating to the geological 
survey of the Colonial Empire and the investigation 
of its mineral resources. Mr. C. G. Eastwood, of the 
Colonial Office, is the chairman of the committee. 

OxsituarRy.—We have learned with regret of the 
following deaths which have occurred recently :— 
Sir Adam Maitland, chairman of Berry Hill (Engi- 
neers), Ltd., Cheadle, Stoke-on-Trent; Mr. John 
Shaw, managing director of John Shaw and Sons 
(Salford), Ltd., Salford Lancs; and Mr. Walter C. 
Parsons, superintendent of service in the tyre 
division of Dunlop Ltd. 

G.E.C. Ex-APPRENTICES REGISTER.—The General 
Electric Company, Ltd., informs us that its register 
of all ex-apprentices and trainees at Witton is being 
brought up to date. Any ex-apprentice or trainee who 
underwent training at the works, lasting more than 
six months, and who is no longer in the company’s 
organisation is asked to apply to the Education and 
Training Officer, General Electric Company, Ltd., 
Witton, Birmingham, 6, for a registration card. 

Atomic Enercy Exuipition.—The Ministry of 
Supply has organised an atomic energy exhibition 
for the people of Cumberland, in the area where the 
new Government atomic energy production factory 
—Windscale Works, Sellafield—is being built. The 
object of the exhibition is to give the opportunity 
of learning something about the work of the great 
establishment which is being constructed in their 
midst, and to understand something of the aims of 
Government atomic research. The exhibition will 
be opened to the public at the Drill Hall, White- 
haven, to-morrow, November 5th, at 3 p.m. 

ANNIVERSARY OF EaRLE, BOURNE AND Co., Lrp. 
—To commemorate the seventy-fifth anniversary 
of the commencement of the company, Earle, 
Bourne and Co., Ltd., of Heath Street South, Bir- 
mingham, 18, has issued an interesting and useful 
booklet. This publication gives a brief sketch of 
the establishment and progress of the company, and 
the development of the products, which now include 
rolled metals, tubes and sections in brass, copper, 
aluminium alloy and nickel silver, &c. In addition 
to many excellent illustrations of the type of work 
in progress and the plant in the works a large number 
of useful tables and much interesting technical data 
is given in the book. 

THE New Town or Corsy.—A draft designation 
order for the new town of Corby, in Northampton- 
shire, has been published by the Ministry of Town 
and Country Planning. The area comprised within 
the order is about 3550 acres, on which it is pro- 
posed eventually to build a town with a population 
of some 40,000. Corby is at present a town of 
approximately 14,000 people, most of whom are 
employed in the steel works of Stewarts and 
Lloyds, Ltd., where the present number of employees 
is nearly 6000. Further expansion of the works is 
expected to provide employment for about 4000 
more; but already, owing to the shortage of 


houses, many of the workers have to travel a con- 
siderable distance every day. Although the steel 
works will continue to be the principal source of 
employment, it is intended to offer opportunities 
for people to find work of other kinds within the 
new town as well as to provide a number of services 
which are at present lacking. Objections may be 
made to the draft designation order, and grounds 
for any objection made should be sent in writing to 
the Minister of Town and Country Planning before 
November 12, 1949. If any objection is made to 
the draft order before this date and is not with- 
drawn, the Minister will arrange for a public local 
inquiry to be held. 

HyprocGEen-CooLeD ALTERNATOR ON LOAD aT 
LirtLeBROoK Power Station.—The first British 
hydrogen-cooled alternator was put into service 
under normal operating conditions in the Little- 
brook (Kent) power station of the British Electricity 
Autnority on October 17th last. It is the generator 
of a 60,000-kW, 75,000-kVA, 3000-r.p.m. set, the 
first of two sets supplied by the Metropolitan- 
Vickers Electrical Company and the first hydrogen- 
cooled generators completed in this country. As 
described in THE ENGINEER, June 11th 1948, page 
565, this generator was completed and demon- 
strated on full kVA tests with hydrogen cooling at 
the makers’ works in June, 1948. Erection was 
completed some time ago, and the set has recently 
been operating with the generator air-cooled until 
sufficient steam was available for a sufficient load 
to make hydrogen cooling economical. The second 
set was delivered in July of this year. 

FortTIETH ANNIVERSARY, WOODS OF COLCHESTER, 
Lrp.—The fortieth anniversary of Woods of Col- 
chester, Ltd., was celebrated recently by a dinner, 
at which the guest of honour was Sir Harry Railing, 
chairman of the parent company, the General 
Electric Company, Ltd. From a small beginning 
in 1909 the Colchester company has grown into the 
largest single works in the world specialising solely 
in the complete manufacture of propeller and axial- 
flow fans, including the electric driving motors. 
The founder was one of the pioneers of a.c. fan 
motors and one of the first to recognise that fans 
needed specialised types of motors. To-day, 
Woods of Colchester is producing some 70,000 fans 
a year, and the output includes aerofoil fans with 
contra-rotating impellers developing static pressures 
up to 7in water gauge; propeller fans up to 72in 
diameter; auxiliary mines and main cooler fans. 
Since the war the company has concentrated on 
developing export trade. In 1948 it exported one- 
fifth of the total exports of industrial fans from this 
country. 

Iron aND Steet InstiruTe.—The Autumn 
Meeting of the Iron and Steel Institute is to be 
held at 4, Grosvenor Gardens, London, 8.W.1, 
under the presidency of Sir Andrew McCance, 
F.R.S., on Thursday and Friday, November 10th 
and llth, at 10 a.m. each day. At the morning 
session on the first day there is to be a discussion 
on “ The Flow and Mixing of Gases in Open-Hearth 
and Side-Biown Converter Models,” based on 
papers to be presented by Mr. J. H. Chesters, 
Mr. R. S. Howes, Mr. A. R. Philip, Mr. I. M. D. 
Halliday, Mr. R. D. Collins, Mr. J. D. Tyler and 
Mr. M. P. Newby. At the afternoon session the 
following papers will be discussed: ‘‘ Mechanical 
Properties of Low-Carbon, Low-Alloy Steels Con- 
taining Boron,” by Mr. W. E. Bardgett and Mr. 
L. Reeve; ‘“ Further X-Ray Study of the Equili- 
brium Diagram of the Fe-Ni System,” by Mr. 
E. A. Owen and Mr. Y. H. Liu; “ Free Energy 
and Metastable States in the Fe-Ni and Fe-Mn 
Systems,” by Mr. F. W. Jones and Mr. W. I. Pum- 
phrey ; ‘‘ Microscopical Studies on the Iron Nickel- 
Aluminium System,” by Mr. A. J. Bradley, and “‘Con- 
stitution of Iron-Nickel-Chromium Alloys at 650 
deg. to 800 deg. Cent.,”” by Mr. W. P. Rees, Mr. B. 
D. Burns, and Mr. A. J. Cook. Papers to be read 
and discussed at the morning session on the second 
day include “‘ The Compression Test in Relation to 
Cold-Rolling,” by Mr. N. H. Polakowski; “‘ Change 
of Electrical Resistance During the Strain-Ageing 
of Iron,” by Mr. A. H. Cottrell and Mr. A. T. 
Churchman, and ‘“ Plastic Strain and Hysteresis 
in Drawn Steel Wire,” by Mr. R. 8. Brown. At 
the afternoon session the papers to be discussed 
are ‘“‘ Investigations on an Experimental Blast- 
Furnace,”’ by Mr. H. L. Saunders, Mr. G. B. Butler 
and Mr. J. M. Tweedy; ‘‘ The Distribution of 
Materials in the Blast-Furnace,” by Mr. H. L. 
Saunders and Mr. R. Wild; ‘ Radio-active Tech- 
nique to Determine Gas Velocities in a Drivi 
Biast-Furnace,” by Mr. E. W. Voice, and “‘ The 
Effect of Sodium Oxide Additions to Steelmaking 
Slags,” by Mr. W. R. Maddocks and Mr. E. T. 
Turkdogan. A buffet luncheon will be served in 
the Institute’s library on both days of the meeting. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Sat., Nov. 5th.—S. Wates Brancn: Y.M.C.A., Cardiff, 
“ Staff Recruitment,” 3 p.m. 

Mon., Nov. Tth—LeEEps Brancu: Great Northern 
Hotel, Wellington Street, Leeds, 1, ‘“ Industrial 
Switchgear Installations,” A. T. Crawford and 
J. Dalton, 7.30 p.m. N.E. Lonpon Brancu : Maw- 
ney’s Arms, Mawney’s Road, 





Romford, A.G.E.C. 
film on “‘Cathode-Ray Tubes,” 8 p.m. SHEFFIELD 
Brancux: Royal Victoria Station Hotel, Sheffield, 
“Electrical Apparatus in a Modern Hospital,” 
L. L. Emmett, 7.30 p.m. 

Wed., Nov. 9th.—Braprorp BrancH: Midland Hotel, 
Bradford, ‘* Electrical Equipment of Machine Tools,” 
C. Rhodes, 7.30 p.m. Kent Branco: Royal Star 
Hotel, Maidstone, Kent, film show, 7.30 p.m. 

Thurs., Nov. 10th.—The University, Manchester, “* The 
Industries and Supervising Engineers: Planning 
for Progress,” A. G. Ramsey. 

Fri., Nov. 1lth—NortiscHam Brancu: 
Eagle Hotel, Goldsmith Street, Nottingham, 
Gear,” P. C. Belton, 8 p.m. 

Hull Chemical and Engineering Society 

Tues., Nov. 8th.—Church Institute, Albion Street, Hull, 
“Chemistry on Railways,” T. Henry Turner, 7.30 p.m. 


Incorporated Plant Engineers 

Nov, 4th.—BrrmincuamM Brancu: Imperial 
Hotel, Temple Street, Birmingham, “ Feed-water 
Treatment,” W. F. Gerrard, 7.30 p.m. 

Tues., Nov. 8th.—E. Lancs Seawen'e Engineers’ Club, 
Albert Square, Manchester, “‘ Industrial Ventilation,” 
J. Whitaker, 7.15 p.m. 

Wed., Nov. 9th.—E. Miptanps Brancu : Welbeck Hetel, 
Nottingham, “ Training within Industry,” A. James, 


4 p.m, 

Institute of British Foundrymen 

7th.—SHEFFIELD Branco: Ro 

Station Hotel, Sheffield, “The Development of 
Foundry Sand Control,” G. L. Harbach, 7.30 p.m. 

Tues., Nov. 8th.—Coventry StupeEnts’ Section: Tech- 
nical College, Coventry, “The Patternmaker and 
Foundryman as a Team,” E. R. Parson, 7.15 p.m. 

E. Anouian Section: Public Library, Ipswich, 
“The Production of Internal Combustion Engine 
Castings,” C. R. van der Ben, 7 p.m. 

Wed., Nov. 9th.—BiRMINGHAM STUDENTS’ SECTION : 
Works visit to Parkinson’s Stove Company, Ltd., 
Birmingham, 2.30 p.m. LANCASHIRE BRANCH : 
Engineers’ Club, Albert Square, Manchester, ‘ Pat- 
ternmaking as an Aid to Production Moulding and 
Core Blowing,” 8. A. Horton, 7 p.m. 

Thurs., Nov. 10th.—Lixcotn BRANCH : 








Spread 
“ Control 


To-day, 


Mon., Nov. Victoria 








ee Col- 


lege, Lincoln, “‘ Mechanisation,”’ J. Hill, 7 oo 
Sat., Nov. 12th.—Scorttish Brancu : Royal echnical 
College, Glasgow, “The Loam Moulding of an 


Evaporator Body Casting,” W. H. Hornby, 3 p.m. 
Institute of Industrial Supervisors 

Tues., Nov. 8th.—Dvuptey anp District Section: 
Dudley and Staffordshire Technical College, Dudley, 
“Industrial Relations,” J. M. F. Maslin, 7.30 p.m. 

Institute of Marine Engineers 

Tues., Nov. 8th. —85, Minories, E.C.3, “ Boiler Feed 
Water Treatment,” H. Hillier, 5.30 p.m. 

Thurs., Nov. 10th. —Technical yee Acton, * 
Engine Room Auxiliaries,” . Paine, 7 

Institute of Physics 

Sat., Nov. 5th—S. Wares Brancu: University College, 
Swansea, “‘Some Applications of Classical Physics 
in the Textile Industry,” F. C. Toy, 2 p.m. 

Tues., Nov. 8th.—The University, Glasgow, 
Pumps,” James Small, 7 p.m 

Thurs., N 10th. —Reynolds ’ Hall, College of Tech- 
nology, eathenten, * Recent Advances in the Physio- 
logy of Colour Vision,” H. Hartridge, 6 p.m. 


Institute of Road Transport Engineers 
Mon., Nov. 7th—Scorrish Centre: North British 
Hotel, Edinburgh, “ Present and Future Trends in 
Fuel Injection Equipment for Road Vehicle Engines,” 
H. G. Dunn, 7.30 p.m. 
Institute of Transport 
Mon., Nov. Tth. —80, Portland Place, W.1, Annual General 
Meeting, “ International Inland Transport,” A. E. M. 
Walter, 6 p.m. 
Institution of Chemical Engineers 
Nov. 8th.—Geological Society, Burlington House, 
“Heat Transfer at 


* Marine 
-30 p.m. 


* Heat 


Tues., 
Piccadilly, W.1, three papers on 
Low Temperatures,” 5.30 p.m. 

Institution of Civil Engineers 

Tues., Nov. 8th—Great George Street, Westminster, 
8.W.1, “ Directional Traffic Surveys,” J. I. Whitehead, 
5.30 p.m. 

Thurs., Nov. 10th—Mtptanps Association: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham, “Ceylon and the Irrigation Engineer,” 
F. R. G. Webb, 6 p.m. 

Institution of Electrical Engineers 

Mon. and Tues., Nov 7th and 8th.—MEASUREMENTS 
Section : Savoy Place, Victoria Embankment, W.C.2, 
Symposium of Papers on “ Ferromagnetic Materials,” 
2.30 p.m. and 5.30 p.m. 

Wed., Nov. 9th. —ScorrisH CenTRE: Heriot-Watt 
College, Edinburgh, ‘‘ The Detection by Oscillographic 
Methods of Winding Failures During Impulse Tests on 
Transformers,” E. C. Rippon and G. H. Hickling, 

7 p.m.—S. Miptanps Stupents’ Section: James 











THE ENGINEER 


Watt Memorial Institute, Great Charles Street, Bir- 
mingham, ‘The Principles of the Metadyne,” R. A. 
Willford, 6.45 p.m. 


Thurs., Nov. 10th. —Urrintsation Sec TION : Savoy Place, 


Victoria Embankment, W.C.2, ‘‘ Electricity in the 
* Cotton Industry,” F. W. Cox and W. E. Swale, 
5.30 p.m. 
Fri., Nov. 11th.—N.E. STUDENTS’ SecTION: King’s 
College, Newcastle-upon-Tyne, * ‘A Revue of Core 


Materials for Electrical Machinery,” L. C. Kerr, 7 p.m. 

Mon., Nov. 14th. ). CENTRE: Neville Hall, Westgate 
Road, Newe: eatle-upon-Tyne, * Domestic Appliances 
—Test Reports, Reconditioning and Servicing,” H. 
Hobbins, 6.15 p.m. 


Institution of Heating and Ventilating Engineers 
Mon., Nov. 7th.—LivERPOOL AND DistRIct BRANCH : 
Radiant House, Bold Street, Liverpool, “‘ Automatic 
Controls,” 8. Heywood and J. Cooper. 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Nov, 4th.—Storey’s Gate, St. James’s Park, 
8.W.1, “Some Developments in Instrumentation 
for Airflow Analysis,” K. W. Todd, 5.30 p.m. 

Mon., Nov. 7th.—N.E. BRaNcuH : Neville Hall, Westgate 
Road, Newcastle-upon-Tyne, “‘ The Influence of Valve 
Port Design on Volumetric Efficiency of Compression- 
Ignition Engines,” C. B. Dicksee, 6 p.m. 

Tues., Nov. 8h.—AUTOMOBILE Division : Storey’s Gate, 
St. James’s Park, 8.W.1, “ Piston Assemblies for 
Road Transport Oil Engines,” J. L. Hepworth, 
5.30 p.m 

Thurs., Nov. 10th.—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester, ‘“ Rotary and Oscillating 
Seals,” T. E. Beacham ; “ Reciprocating Seals,” F. H. 
Towler, 6.45 p.m. 

Fri., Nov. 11th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“The Engineering Implications and Economics of 
Surface Preparation of Mild Steel Prior to Fabrication,” 
ws ohnson, 5.30 .m.- N.E. Brancu 
Grapvuates’ Section: Northern Gas Board Show- 
rooms, Grainger Street, Newcastle-upon-Tyne, ‘ The 
Manufacture of Mineral Insulated Copper-Covered 
Cables: The Engineering Aspect,” G. Fyson, 
7 p.m 








Institution of Production Engineers 

To-day, Nov, 4th—W. Watxs Sus-Section: Y.M.C.A., 
St. Helen’s Road, Swansea, “Industrial Digest,” 
evening, 7.30 p.m. 

Mon., Nov. 7th.—Hauirax Section: Whiteley’s Cafe, 
Westgate, Huddersfield, “Efficient Production 
Methods Applied to Iron Founding,” G. W. 
Nicholls, 7.15 p.m. MANCHESTER GRADUATE SEc- 
Tion : College of Technology, Manchester, ‘‘ Mechan- 
ised Foundries,’ Mr. Fox, 7.15 p.m. YORKSHIRE 
Section : Hotel Metropole, Leeds, ‘‘ Metal Spraying,”’ 
# p.m. 

tien. Nov. 8th.—BIRMINGHAM GRADUATE SECTION : 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, ‘‘Some Aspects of the Operation of 
Production Control,” B. E. Stokes, 7 p.m.—— 
WOLVERHAMPTON GRADUATE SECTION: West Midland 
Gas Board Demonstration Room, Darlington Street, 
Wolv: erhampton, “Powder Metallurgy,” H. W. 
Greenwood, 7.15 p.m. 

Wed., Nov. 9th.—WersTERN Section: Westinghouse 
Brake and Signal Company, Ltd., Chippenham, 
“Incentives for Production,” C. L. Taylor, 7.30 p.m. 

Thurs., Nov. 10th.—MANCHESTER SecTION: Engineers’ 
Club, Albert Square, Manchester, ‘Gear Shaving,” 
B. F. Bregi, 7.15 p.m. 

Fri., Nov. 11th.—Coventry Section: Geisha Cafe, 
Hertford Street, Coventry, “‘ Industrial Maintenance 
of Machines,” R. M. Buckle, 7 p.m. 

Junior Institution of Engineers 

To-day, Nov. 4th.—39, Victoria Street, Westminster, 
8.W.1, Film Evening, “‘ Modern Chairmaking,”’ “ Steel- 
Making,” introduced by J. G. Hopcraft, 6.30 p.m. 

Mon., Nov. Tth-—-N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, “‘ Ward Leonard Control of Planing Machines,” 
J. Blackburn, 7 p.m. 

Nov. 11th.—39, Victoria Street, 

1, “The Inventor and the State,” 
Tookey, 6.30 p.m. 

Manchester Association of Engineers 

To-day, Nov. 4th—Engineers’ Club, Albert Square, 
Manchester, ‘‘ Oxygen in Industry and its Applica- 
tions,” N. L. G. Lingwood and R. E. Dore, 6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Fri., Nov. 11th.—Mining Institute, Newcastle-upon- 
Tyne, “ What the : Thinks,” Sir John R. 


Hobhouse, 6. 15 p 
“Oia Centralians 
Mon., Nov. 14th.—Chez Auguste Restaurant, 
Street, W.1, ‘“‘Current Educational Problems,” 
Graham Savage, 1 p.m. 
Royal Institution of Chartered Surveyors 
Mon., Nov. 14th.—12, Great George Street, Westminster, 
8.W.1, Presidential Address, John A. F. Watson, 
5.30 p.m. 
Scottish Engineering Students’ Association 
Thurs., Nov. 10th.—Institution of Engineers and Ship- 
builders in Scotland, 39, Elmbank Crescent, Glasgow, 
‘*Some Engineering Impressions in North America,” 
Hugh Sutherland, 7.30 p.m. 
Sheffield Metallurgical Association 
Tues., Nov. 8th.—198, West Street, Sheffield, 9, film night, 
** Modern Chain Making,” T. J. Davies, 7 p.m. 
Society of Engineers 
Mon., Nov. 7th.—Geological Society, Burlington House, 
W.1, “An Explanation of Current Building Costs,” 
William E. Humphrey, 5.30 p.m. 
Women’s Engineering Society 
Thurs., Nov. 10th.—35, Grosvenor Place, 8.W.1, ‘‘ Women 
and Mechanical Engineering,” 7 p.m. 
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Personal and Business 


Lorp BEVERIDGE has been appointed chairma 
of the Peterlee New Town Development Corporation. 

Mr. E. Bruce Batt has been re-elected Chairman, 
and Mr. J. M. Storey, Vice-Chairman, of the British 
Valve Manufacturers’ Association. 

Sir Pxarure Jonnson has been elected chairman, 
and Mr. T. A. Crowe, vice-chairman, of the Nationa! 
Association of Marine Enginebuilders. 

THE MINISTER OF TOWN AND COUNTRY PLANNING 
has appointed Sir Lancelot Keay to be Chairman 
of the Bracknell Development Corporation. 

Mr. C. A. M. THomson has been appointed 
London area technical i ag weg A of Austin and 
Lang (Sales), Ltd., Heather Park Drive, Wembley. 

H. W. Kearns anv Co., Ltd., states that its 
sole agent in Sweden is now Mr. Gunnar Bonthnon, 
of Maskinfirma Sigurd Erixon, Regeringsgatan 74, 
Stockholm. 

Mr. Davin WALKER, M.I.E.E., joint managing 
director of Evershed and Vignoles, Ltd., has been 
elected a Vice-President of the British Engineers’ 
Association. 

Messrs. HiTcHtIns, JERVIS AND PARTNERS, 
chartered consulting engineers, 40, Broadway, 
Westminster, 8.W.1, have taken Mr. S. E. Walmsley, 
M.I.Mech.E., into partnership. 

THE AUTOMOBILE ASSOCIATION announces that 
its Birmingham office is now at 111, Hagley Road, 
Edgbaston, Birmingham, 16 (telephone, Edgbaston 
3555 ; telegrams, ‘‘ Fanum, Birmingham ’’). 

Mr. A. H. Smyvu, M.I.C.E., has resigned from the 
Board of Dow-Mac (Products), Ltd., upon his 
retirement from business, and Mr. R. S. V. Barber, 
M.1.Struct.E., has ceased to be a director and 
executive of the company. 

J. CoLuis AND Sons, Ltd., Regent Square, Gray’s 
Inn Road, London, W.C.1, and The Lake Shore 
Engineering Company, Michigan, U.S.A., have made 
an agreement to manufacture each other’s products, 
including trucks, conveyors and stackers. 


Mr. C. H. Hit, M.I.Mech.E., has recently retired 
from the position of chief mechanical engineer, 
Sudan Railways, and has been appointed con- 
sultant and director of Dolphin Industrial Develop- 
ments, Ltd., Twyford Manor, Buckingham. 


Mr. R. G. Branpon, general sales manager, 
lamp and lighting department of the British 
Thomson-Houston Company, Ltd., will shortly 
take up full-time duties with the Hotpoint 
Electric Appliance Company, Ltd., with special 
interest in refrigeration. 

THe Farrey AviaTION CoMPany, Ltd., announces 
that Mr. R. T. Outen, who has been on the board for 
nearly seven years, has been appointed deputy- 
chairman. Mr. Geoffrey W. Hall has been elected a 
director and will take charge of the research and 
armament development division. Sir Richard 
Fairey continues as chairman and managing director 
of the company. 

Joun SHAw AND Sons (SALFORD), Ltd., is to 
take up the manufacture in this country of the 
‘* Fastraverse’’ presses, injection moulding 
machines and die casting machines produced by the 
Hydraulic Press Manufacturing Company, Gilead, 
Ohio. A. C. Wickman, Ltd., Tile Hill, Coventry, 
will act as sole selling agent in Great Britain and 
certain export markets. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. Stationery 
Office at the prices stated. 


ABRASIVES: THEIR MANUFACTURE AND USE IN 
GERMANY DURING THE PeERIop 1939-1945: B.I.O.8. 
OvERALL Report No, 26. (This series will in future be 
known as B.I.0.8. Surveys.)—This report is a review 
of the British Intelligence Objectives Sub-Committee, 
Combined Intelligence Objectives Sub-Committee, Field 
Information Agency Technical and Joint Intelligence 
Objectives Agency by cry relating to the German 
abrasives industry. been prepared by the Metals 
Division of the Ministry of Supply, and deals with artificial 
abrasives, grinding wheels and abrasives cloths and 
papers. Detailed investigations were made into the 
manufacturing capacities and methods of production 
of the various factories, and many points of interest are 
embodied in the evo A full bibliography and subject 
index is included. Price 6d. (post free 7d.). 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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International Mechanical Engineering 
Congress 


THE organising committee of the Interna- 
tional Mechanical Engineering Congress held a 
meeting in London on Friday last to discuss 
arrangements for next year’s congress. Repre- 
sentatives of engineering trade- associations 
in the United Kingdom, Belgium, France, 
Holland and Sweden attended and written 
communications were considered from Norway, 
Denmark and Switzerland. It was agreed 
that next year’s congress should be held in 
Brussels, the Federation des Entreprises de 
\'Industrie des Fabrications Metalliques having 
consented to act as host. The theme of the 
congress is to be “‘ Quality in the Engineering 
Industry,” and the papers and discussions to 
be incorporated in the programme will be linked 
with visits to a number of works. On the same 
day the committee was entertained to luncheon 
by the British Engineers’ Association, under 
the chairmanship of the President, Mr. C. 
K. F. Hague, M.I.Mech.E. In an after- 
luncheon address, Mr. Hague suggested that 
the most important aspect of the work of the 
Congress was that it provided opportunity for 
practical men engaged in the manufacture and 
sale of engineering products to meet for dis- 
cussion of their problems freely among them- 
selves rather than through a Governmental 
channel. 


Royal Society Awards 


On Tuesday evening, November 8th, the 
Royal Society announced that the King had 
approved the Council’s recommendations for 
the award of two Royal Medals for the current 
year. These are awarded to Sir George Thom- 
son, F.R.S., for his distinguished contributions 
to many branches of atomic physics, and 
especially for his work in establishing the wave 
properties of the electron, and to Professor 
R. A. Peters, F.R.S., for his distinguished 
biochemical researches, in particular his inves- 
tigation of the biochemical role of Vitamin BI 
in tissue metabolism, and of the mechanism of 
the toxic action of lewisite and other arsenical 
compounds. The following awards of medals 
have been made by the President and Council 
of the Royal Society. The Copley Medal is 
awarded to Professor G. C. de Hevessy For. 
M.R.S., for his distinguished work on the 
chemistry of radioactive elements, and espe- 
cially for his development of the radioactive 
tracer technique in the investigation of bio- 
logical processes. The Davy Medal is awarded 
to Professor A. R. Todd, F.R.S., for his struc- 
tural and synthetic studies and his achievements 
in organic chemistry and biochemistry, with 
special reference to Vitamins BI and E and the 
naturally occuring nucleosides. The Sylvester 
Medal is awarded to Professor L. J. Mordell, 
F.R.S., for his distinguished researches in 
pure mathematics, especially for his discoveries 
in the theory of numbers. The Hughes Medal 
is awarded to Professor C. F. Powell, F.R.S., 
for his distinguished work on the photography 
of particle tracks, and in connection with the 
discovery of mesons and their transformation. 


Water Pollution Research 


THE work of the Water Pollution Research 
Laboratory during the year 1948 is reviewed 
in a booklet ‘‘ Water Pollution Research, 1948,” 
recently published by the Stationery Office for 
the Department of Scientific and Industrial 
Research, price 1s. 3d. net. Early in 1948 the 
work of the laboratory was reviewed by the 
Water Pollution Research Board, but no major 
changes in the programme were made. In the 
report of the Director mention is made of work 
on the softening of water by aeration and pre- 
liminary results are given. These experiments 
are being continued. The re-use of sea water 
for the cleansing of shellfish has been. closely 


studied and large-scale trials carried out. 
Dealing with sewage, the methods of operating 
percolating filters have been studied and pro- 
gress is recorded. The treatment of sewage 
containing spent gas liquor by biological 
filtration has been continued in collaboration 
with a committee of the Institution of Gas 
Engineers. The possibility of controlling flies 
emerging from filters has been investigated, 
and it is found that the application of the 
insecticides ‘‘ DDT” or ‘‘ Gammexane ”’ does 
the work without affecting the efficiency of the 
filters and the effluent can be discharged with 
little dilution. Another section of the report 
deals with the treatment of waste waters from 
the washing and steeping of wheat and barley, 
the manufacture of cider and the pickling of 
steel, and the water from electro-plating plants 
containing cyanides. A procedure is described 
by which cyanide can be removed by treatment 
with bleaching powder or sodium hypochlorite 
under controlled conditions. An investigation 
for the Mersey Docks and Harbour Board was 
made on the effect of discharging into the 
Mersey estuary an alkaline sludge produced in 
the manufacture of sodium carbonate by the 
Solvay ammonia process. Although suggestions 
were made to mitigate the effects of the dis- 
charge of the sludge, there appears to be a need 
of further knowledge about the factors which 
effect erosion and the deposition of intertidal 
banks. Finally, reference is made to the investi- 
gation to be made for the Port of London 
Authority on the causes of silting in the Thames 
estuary. It was begun early this year and is 
undertaken by the Laboratory, collaborating 
with the D.S.I.R. Hydraulics Research Organ- 
isation. A special laboratory has been made 
available at Tilbury, with a launch for surveying 
work. The investigation will take about three 
years and the work will be assisted by the con- 
struction of a large tidal model. 


The Anglo-American Council on 
Productivity 


Tue Anglo-American Council on Productivity 
has received an interim report on the tour 
which the specialist team on mechanical aids is 
making of American industrial plants. The 
visits to date have enabled the team to examine 
a cross section of warehousing, light and 
medium manufacture, including job type and 
mass production plants, and loading and 
unloading problems connected with railcars and 
trucks. In all cases it is observed that manage- 
ment and workmen have a good appreciation of 
the relationship of productivity to their 
standard of living. A conscious effort is 
being made to plan and examine ways and 
means of reducing the man-power required 
for both direct and indirect production opera- 
tions. Materials handling equipment is widely 
applied. There is evidence that the use 
of pallets of standard and special designs, 
together with a variety of types of fork lift 
trucks, is relatively a new trend in cost reduc- 
tion. It also reduces accidents and tends 
towards the better utilisation of productive 
plant and factory space. Man-power is by 
such means released for more direct productive 
processes, and additional output is gained 
without extra physical effort. There is no 
opposition to the introduction of mechanical 
aids and the rate of their introduction usually 
allows the freed labour to be re-absorbed in 
other parts of the factory. It is noted that the 
technical Press in the United States is encour- 
aged and used to a greater extent than it is in 
England. The quality and availability of tech- 
nical information is thus improved, and the 
widest degree of utilisation of good methods and 
equipment for mechanical handling obtained. 
Competing firms often arrange exchange visits 
to review each other’s manufacturing facilities, 
which again encourages a more general adoption 
of the best practice. The working of special 


methods departments in many companies has 
been observed. These departments carry out 
the examination of the indirect as well as the 
direct expenses of produccion, with a view to 
making improvements. Some big improve- 
ments thus obtained have been studied and 
noted. 


International Exchange of Students 
for Technical Experience 


THE International Association for the Ex- 
change of Students for Technical Experience for- 
mally came into being early in 1948. Its second 
annual report, which has just been published, 
records the main points of the work which the 
Association has done during the year ended 
October 31, 1949. The report reveals that, 
during that period, the Association was able to 
effect the multilateral exchange of 1236 
students, compared with a total of 920 in 1948, 
and appreciation is expressed of the assistance 
rendered by industrial firms in the United 
Kingdom and several Continental countries, 
which made these student exchanges possible. 
It is stated in the report that, because of the 
reciprocity engendered by its functioning, the 
Association is now being used by some of its 
larger industrial contacts as the only channel 
through which they are prepared to accept 
applications from overseas students for prac- 
tical experience. The 1236 students who were 
enabled to gather such experience in other 
countries during 1949 were drawn from uni- 
versities and technical schools in Great Britain, 
Austria, Belgium, Denmark, Finland, France, 
Holland, Norway, Sweden and Switzerland. 
Arrangements are now being made for exchanges 
in the summer vacation of 1950, and industrial 
firms are invited to provide information by 
December 20, 1949, as to the numbers of foreign 
students they are prepared to accept. ‘The 
report adds that in determining the remunera- 
tion to be made to students accepted for prac- 
tical experience in 1950, it is hoped that inter- 
national industry will take the devaluation of 
sterling into consideration. The general secre- 
tary of the Association is Mr. J. Newby, 
Imperial College of Science and Technology, 
South Kensington, London, 8.W.7. 


British Welding Research and 
Production 


In order to interpret the research results and 
reports of the British Welding Research Ass3o- 
ciation and to apply these to the improvement 
of production methods, the Association has 
recently established a team of development and 
liaison engineers, who will assist it in this 
important task. They are prepared to visit and 
discuss with all those interested the research 
results of the Association, and their applica- 
tion to any special problem connected with the 
many applications of welding. The leader of 
the team is Mr. A. J. Hipperson, B.Sc., who was 
for many years connected with the Welding 
Advisory Service and has been with the British 
Welding Research Association since its incep- 
tion. On his staff are Mr. Burt, 0.B.E., B.Sc. 
(Eng.), who was formerly Deputy Director- 
General (Inspection) of the Directorate-General 
of Industry and Supplies, India; Mr. C..C. 
Bates, who has served on the technical inspec- 
tion staff of the A.I.D. Ministry of Production 
and Underwater Welders and Repairers, Ltd.; 
and Mr. P. M. Teanby, who was at one time 
with Joseph Lucas, Ltd.:, and was a member of 
the Association’s research staff, prior to his 
joining its development and liaison department. 
The team will be backed by the full resources of 
the Association, including the wide information 
available in the joint British Welding Research 
Association and Institute of Welding Library. 
The Association ventures to express the hope 
that industry as a whole will welcome this new 
departure and will readily grasp the oppor- 
tunities thus presented to it. 
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Engineering Steels Under Combined 
Cyclic and Static Stresses” 


By H. J. GOUGH, C.B., M.B.E., D.Sc., M.I.Mech.E., F.R.S. 
No. I1I—(Continued from page 514, Nov. 4th) 


Stace 2: ComBINED FaTIGuE STRESSES, 
EmpPLoyinc Four INDEPENDENT STRESS 
VARIABLES ¢ i . 

- this second stage of the investigation it 

was required to impose on the test specimen 

two further independent variables, static 
bending stress and static torsional stress, in 
addition to the two cyclic variables, reversed 
bending and reversed torsional stresses, pre- 
viously explored ; using the previous nomen- 
clature, the four required variables were 
+f, +9, f. and q,. The design and con- 
struction of a suitable moderately high-speed 
fatigue testing machine had first to be 
accomplished and several different types 
were considered and carried to the stage of 
preliminary design ; it was finally decided to 
develop a machine based in principle on the 
No. 1 type of machine whose proved per- 
formance, reliability and constancy of cali- 
bration had been thoroughly satisfactory 
in every respect. A prototype was built 
that gave excellent performance under 
searching preliminary tests, and, with minor 
design modifications only, a battery of four 
machines was constructed, and put to work 
on the programme. 

The intrinsic fatigue properties of the 
material tested, under various combinations 
of all four stress variables, have been deter- 
mined using solid specimens ; to obtain data 
relating to the influence of some practical 
forms of discontinuity of section, it was 
decided, after consultation with the aircraft 
engine industry, to carry out a similar pro- 
gramme of tests on three series of specimens 
each containing one of the following :—An 
oil hole, a small transition fillet, and a com- 
plete set of splines. 

The Testing Machine.—Time will permit 
a very brief descriptiont of the operating prin- 
ciples only of this machine, which I will call 
“the No. 2 combined stress fatigue testing 
machine.”” The method of generating the 
cyclic loading moments—by the centrifugal 
forces of unbalanced weights attached to 
revolving discs driven by a synchronous 
mo\or—is exactly similar to that employed 
in the No. 1 type of machine. Similarly, the 
setttg angle 0, between the vertical planes 
containing the loading arm and the longi- 
tuding! axis of the specimen, determines the 
ratio pf the imposed cyclic bending and 
torsional moments. Also, as in the simpler 
machine, a suspensory spring system takes 
care of the inertia of the remaining vibrating 
and rotatmg parts. But, whereas in the 
No. 1 machine this was the sole function of 
the suspensry spring system, in the No. 2 
machine initial deflexions can be given inde- 
pendently t each pair of springs, which 
then impose on the specimen the required 
static bending and, or alternatively, static 
torsional monent. The principle of the 
loading system is illustrated diagrammatic- 
ally in Fig. 9. | The rear ends of each pair 
(right and lft) of springs are held rigidly in 
a massive steel clamp which can slide, inde- 
pendently, vertically (and horizontally) in 
a casting atiached to the base-plate ; these 





* Institution of Mechanical Engineers, October 21 
1949, Presidentil Address. ‘ 
¢ A bibli y will appear at the conclusion of these 
arlicou Be ke E. x 
tA detailed description of the machine and its 
calibration will & published elsewhere.® 


clamps can be locked in any desired relative 
position corresponding to deflexions d, and 
d,, as shown in Fig.9. The required values 
of d, and d, are pre-set very precisely, using 
measuring microscopes and an accurate 
static calibration. Next, after setting the 
specimen to the required @ value, the lengths 
of the side arms shown in Fig. 9 are accu- 
rately adjusted so as to bring the disc axle 
back to an exactly horizontal position § 
coaxial with fixed headstock centres which 
provide a fixed datum line for the spring- 
loading system in relation to the base-plate 
of the machine. The machine is then ready 
for use ; the static bending and, or alterna- 
tively, static torsional stresses applied to the 
specimen being determined by the spring 
settings d, and d,, the ratio of f/qg by @ and 
the actual values of f and q by the weights W 
and the (constant) speed of the revolving 
disc. Fig. 10 shows the general arrangement 
of the machine. 

Test Material—This was a nickel- 
chromium-molybdenum-vanadium steel to 


Normal Positions of 
Lever Arm & Side Arms 
when Springs are - 


Unstrained tag he : 


Vertical Load +P Due to 
Out of Balance Weights W 
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Fic. 9—Loading System of the No. 2 Combined Stress 
Fatigue Testing Machine 


B.S. Specification S65A for 65-ton nickel- 
chromium steel. To provide for future tests 
on full-sized specimens, a special 32}-ton 
cast was made of this alloy steel. An interest- 
ing metallurgical investigaton of one of the 
forty-seven ingots forming the cast has been 
published. In addition to the extensive 
series of tests made on this steel in the No. 2 
type machine, a series was put through on 
the No. 1 type machine; the results of the 
latter have been reported earlier in this 
address under the title of the “ nickel- 
chromium-molybdenum steel (60-70 tons) ” 
and the summarised particulars of heat- 
treatment, chemical composition, &c., pre- 
viously given, apply (see Tables I, II and 
III). To avoid confusion, the test material 
will be referred to in what follows as the 
“ $65A steel.” The recorded tensile strength 
of 65 (64-8) tons per square inch is the normal 
value for this steel, which possess excellent 
ductility (67 per cent reduction of area) and 
notched-bar Izod value (90ft-Ib). The mate- 
rial exhibits a well-marked drop at the upper 
yield point of 61-3 tons per square inch. 
Final machining operations on all the test 





§ The final close adjustment of the axle height is 
effected by height and slip gauges from an accurately 
machined surface on the upper surface of the base-plate. 
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specimens were made after the rough- 
machined blanks had been heat-treated. A 
batch method of heat-treatment was unavoid- 
able, but every precaution was taken to pre- 
serve constant conditions for each batch ; 
nevertheless, small differences within a batch 
were sometimes revealed, under the searching 
conditions of the fatigue tests, by “‘ scatter ” 
on some of the S/N diagrams. The amount 
of this scatter is not excessive for a heat- 
treated, high-alloy steel, for, of the seventy. 
one fatigue determinations made on the No. 2 
machine, sixty are classed as “'D,” nine as 
“LD ” and two only as “ I.” 

Test Programme.—The programme of com- 
bined stress fatigue tests divides naturally 
into two parts—that carried out on solid 
specimens of circular cross section, and that 
carried out on each of three selected forms of 
discontinuity of section. 

(a) Tests on Solid Specimens.—The form 
and dimensions of the specimens are shown 
in Fig. 2d. The fatigue limit of a metal under 
cyclic reversed stresses is dependent on the 
superimposed static stress, which can have 
any value between zero and the ultimate 
strength of the material. In the present 
investigation in which two kinds of super- 
imposed static stress, bending and shear, 
were to be explored, it was, therefore, 
necessary to select a series of values of each 
kind of stress (bending or shear). It was 
decided to build a programme around three 
values of each kind of superimposed static 
stress ; also, to couple with each combination 
of these three values not more than five 
combinations (i.e., five values of 6) of 
reversed bending and reversed torsional 
cyclic stresses ; the five values selected were 
6=0 deg., 29-7 deg., 53-1 deg., 75-9 deg. and 
90 deg., corresponding to + f/+q=a (¢=0), 
34, 14, $ and 0 (f=0). The maximum values 
of f, and q, selected were one-half the fatigue 
limits for repeated cycles of stress (in which 
the stress varied cyclically between zero and 
@ maximum) under bending and _ torsion 
respectively. These repeated stress limits 
were determined experimentally in the No. 2 
machine ; their values were : 

Repeated stress fatigue limit (bending) 

= 0-69 tons per square inch, i.e., 34} + 34}. 
Repeated stress fatigue limit (torsion) = 0-44} 
tons per square inch, i.e., 22} +22}. 
Based on these results, the values of super- 
imposed static stress selected for investiga- 
tion were: f,=344, 17} and0; q,=22}, 11 
and 0. The programme built up round these 
static stresses is expressed schematically 
in Table V. The nine squares, numbered in 





TaBLeE V. tic Repr tation of the Test Pro- 
gramme Carried Out on Solid Specimens (865A) 
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Roman numerals, each cover a series of 
combined stress fatigue tests in which the 
superimposed static stresses, given by the 
headings of the vertical and_ horizontal 
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columns in which the particular square is 
situated, are held constant. In each square 
the fatigue limits to be determined are 
sufficiently specified by a statement of the 
fiqratio ; each test is numbered for reference 
purposes. The importance of the stress 
combinations: represented by squares I, V 
and IX merited the full series of five values 
of reversed bending stresses/reversed tor- 
sional stresses ; in the remaining cases, con- 
siderations of economy in the testing time 
and numbers of specimens led to smaller 
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Hollow specimen having six deep splines, 
based on British Standard Specification, 
No. 46, Part 2, 1929, Table XIV, U.K. Fit, 
to Fig. 29. 

On each type the test programme shown 
in Table VI was carried out. After the 
explanation of the previous table, Table VI 
will be self-explanatory. It was considered 
unnecessary, from practical design considera- 
tions, to explore values of f, and q, greater 
than 17} and 11 tons per square inch respec- 
tively. In these series of tests, except where 
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work on which this field of combined stresses 
will be erected; for this purpose Fig. 11 
has been prepared. Fig. lla shows the 
effect on the fatigue limit under simple 
reversed bending stresses; Fig. 11) shows 
the effect on the fatigue limit under simple 
reversed torsional stresses. 

Consider first the influence of similar types 
of stress. In Fig. lla the reversed bending 
fatigue limit is +37-8 tons per square inch 
(test 1); superimposing static bending 
stresses only of 17} and 34} tons per square 
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Fic. 10—General Arrangement of the No, 2 Combined Stress Fatigue Testing Machine 


numbers, three for squares II and IV, two 
for squares IIT, VI, VII and VIII. Each 
of the twenty-nine separate fatigue limits 
involved was determined, on one of the No. 2 
type machines, by the usual method of 
endurance testing on a minimum basis of 
107 cycles. As with the No. 1 type machine, 
a trip gear stopped the machine when a 
sensible increase occurred in the cyclic 
range of strain of the specimen; all tests 
were thus stopped in the very early stage 
of fatigue cracking. 

(b) Tests on Specimens Containing Dis- 
continuities of Section.—The three types|| of 
specimen are : 

Hollow] specimen having a drilled radial 
oil hole, to Fig. 2e. 

Hollow specimen having a transition fillet 
of small radius, to Fig. 2f. 


|| A hollow form of specimen was adopted as represent- 
ing a nearer approach to a practical engine component 
in which such discontinuities are present. The results 
may not be strictly comparable with the intrinsic fatigue 
strength of the material as exhibited by solid specimens, 
but these hollow specimens are ‘“ thick-walled ”’ and the 
“form” effect is probably small; it is certainly very 
small in comparison with the reduction in strength due 
to the presence of the discontinuity. 

§] When under test, all specimens containing the oil 
hole were mounted in the fatigue testing machine so that 
the axis of the hole lay exactly in the vertical plane of 
the applied bending moment. The splined shaft speci- 
mens were all mounted so that this plane passed through 
the centres of an opposite pair of spline crests, although 
preliminary fatigue tests had, in fact, shown that the 
same fatigue limit was obtained with the specimens 
mounted in the alternative position in which the vertical 
plane of the applied bending moment passed through the 
centres of an opposite pair of spline troughs. 





otherwise stated, all values of f, g, f, and qs 
refer to nominal stress values, calculated in 
the usual way without reference to the stress 
TaBLE VI.—Schematic Representation of the Test Pro- 
gramme Carried Out on Hollow Speci Containi 
One of Three Forms of Discontinuity of Section 
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concentration effect produced by the dis- 
continuity ; the latter will be discussed 
separately. 


RESULTS -AND CONCLUSIONS 


Solid Specimens.—Each individual test is 
identified by the quoted reference number 
from Table V. 

Commencing with the influence of super- 
imposed static stress, of a similar and dis- 
similar type (bending and torsion) singly and 
in combination, on the fatigue limits under 
simple reversed bending and torsional stresses, 
the results merit detailed examination as 
they determine the two-dimensional frame 


inch reduces the fatigue limit to values of 
+35-8 (test 2) and +34-5 tons per square 
inch (test 3), a maximum reduction of 8-/ 
per cent only. In Fig. 116 the reverssd 
torsional fatigue limit is +24-0 tons yer 
square inch (test 4); superimposing ststic 
torsional stresses of 11 and 22} tons per 
square inch reduces the fatigue limé to 
422-0 (test 5) and +22-2 tons per sjuare 
inch (test 6), a maximum reductin of 
8-3 per cent only. Thus the effct of 
superimposing quite high values o/ static 
stresses of the same kind is definite, but 
quite small, and this is an important 
characteristic from the general design aspect. 
It would be idle to attempt tc express in 
terms of stress only the shaye of these 
M/R curves for this material, for it is well 
established that the M/R rdation varies 
both with the material under test and the 
type of applied stressing. With increasing 
values of M the value of FR diminishes, in 
general much more rapidly for soft, ductile 
non-ferrous metals than witk steeds, and more 
sharply under direct strsses, than with 
flexural or torsional stresses for most metals 
and alloys; the shape of the static load- 
elongation diagram to fracture is also a 
factor. Nevertheless, as far ag engineering 
steels are concerned, the effect of mean 
stress is much less thar is often assumed. As 
an extreme example, s series of tests*® made 
on a dead-mild steel under ¢yclic direct 
stresses may be recalled; the results are 








summarised in Fig. 12a. Under the extensive 
series of stress ranges which yielded the six 
fatigue limits represented by the points 
A, B, C, D, E and F, the elastic limit and 
yield point of the material were exceeded 
and the ultimate tensile strength very closely 
approached ; very considerable deformations 
of the specimens occurred. Yet, until the 
maximum stress of the cycle was nearly 
equal to the ultimate tensile strength, the 
drop in fatigue strength, although quite 
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from +24 tons per square inch (test 4) to 
+20-2 (test 13) and +18-4 (test 14) tons 
per square inch, or a maximum/reduction of 
23-4 per cent, an appreciable amount which 
is, in fact, the greatest reduction produced 
by any combination of superimposed static 
stresses used in the investigation. These 
two series of tests may be compared with 
certain criteria which have been suggested. 

Davies, Nimhanmimie and Huittt} made 
some tests on mild steels and alloy steels to 
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@_ @ Superimposed static torsional stress= 0 
tons per square inch 


© — — O Superimposed static torsional stress= 11 
tons per square inch 
@ — -— i Superimposed static torsional stress = 22-25 
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The encircled figures are the test reference numbers as stated in Table V. 


Fic. 11—Effects of Superimposed Static Stresses, Singly and in Combination, on the Fatigue Limits Under 
Reversed Cyclic Stresses. Solid Specimens “‘ S65A ”’ Steel 


definite, was surprisingly small; neither the 
“* Gerber parabola ”’ nor the linear “ modified 
Goodman relation” predicts the fatigue 
resistance of this material. In fact, one would 
not expect any such relation to have a 
general application even to the group of 
engineering steels ; the result of a study™* *? 
of deformation characteristics of metals, 
using X-ray precision methods, leads to the 
conclusion that the total damage suffered is 
Wobably directly attributable to the com- 
Dned effects of the applied range of stress 
at the damage caused to the crystalline 
stricture by the deformation due to the maxi- 
muh stress of the cycle; the latter factor 
invdves the stress-strain deformation charac- 
terisics of the material. Thus, viewed against 
this lackground, it is not surprising to find 
that te present ‘‘ S65A ” steel, with its high 
ratio ¥f yield/ultimate tensile strength** 
and esprdially when tested under flexure and 
torsion, ihows relatively small drops in 
fatigue réistance under even very high 
values of \pplied static stresses of similar 
kinds. 

In Fig. 11 the influence of dissimilar types 
of static sttess, also of combinations of 
similar an1 4ssimilar types, merit detailed 
scrutiny. Teds 1, 7 and 8 on Fig. lla show 
the effect ae a static torsional stresses 
on the revrsed\bending fatigue limit ; add- 
ing 11 and 22} \ons per square inch reduces 
the fatiguelimit fom +37-8 tons per square 
inch (test })} to 435-6 (test 7) and +35-0 
(test 8) tms per\square inch respectively, 
@ maximun reducijon of 7-4 per cent only. 
From Fig.|16 the effect of adding 17} and 
344 tons jer squate inch bending stress 
reduces thereversed torsional fatigue limit 








**The valus of the upper yield point and tensile 
strength of th material were, respectively, 61-3 and 
64-8 tons per fuare inch. 


study the effect of static torsion super- 
imposed on reversed bending stresses and 
obtained results which fitted closely to the 
empirical relation 


Pifr+ qs/Q =], 
where 


+ f=safe range of direct stress due to the 
evclic bending stresses ; 
gs=corresponding superimposed static tor- 
sional stress ; 
4+ fr=fatigue range under reversed bending 
stresses only ; and 
Q=ultimate static torsional strength. 
Fig. 126 shows the above expression plotted 
in relation to the strength properties of the 
“S65A ” steel, together with the actual 
results of tests 1, 7 and 8; these results 
do not conform to the proposed relation. 
Hohenemser and Prager® investigated the 
effect of static tensile stress superimposed on 
alternating torsional stresses, using a mild 
steel. They found their results conformed to 
the ellipse quadrant relation 
q?/qr?+fs*/F?=1, 
where 
+q=fatigue limit of cyclic shear stress ; 
fs=superimposed static tensile stress ; 
F=ultimate tensile strength ; and 
+qr=fatigue range under reversed 
stresses only. 
The conditions of the present test are not 
quite comparable, as static bending stresses 
have been employed in place of the static 
direct stresses used by Hohenemser and 
Prager. As a matter of interest, however, an 
ellipse quadrant has been drawn in Fig. 12c, 
drawn through the point F denoting tensile 
ultimate strength, as the bending ultimate 
strength of “S65A” is not determinate, 
The results of tests 4, 13 and 14 are shown 


shear 





tt See discussion (page 66) of paper by Gough and 
Pollard. 
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on the diagram, but clearly do not conform 
to the quadrant relation shown. 

The remaining test data plotted on Fig. 1] 
relate to combinations of superimposed static 
stresses of dissimilar kinds. In Fig. 1la testg 
9 and 10 show that adding torsional stresses 
of either 11 or 22} tons per square inch to a 
previously applied bending stress of 17} tong 
per square inch produces no appreciable 
additional reduction in the value of the 
fatigue limit under reversed bending stresses, 
A greater effect is produced when either of 
these same torsional stresses are super- 
imposed on a static bending stress of ‘}4} 
tons per square inch, as shown by tests 1] 
and 12; the most severe stress conditions 
of test 12, i.e., 344 tons per square inch 
bending allied with 22} tons per square inch 
in torsion, reduces the original reversed 
bending fatigue limit from +37-8 (test 1) to 
+30-6 tons per square inch, a total reduction 
of 19-1 per cent only. Fig. 11 shows the 
same general effect on the reversed torsional 
fatigue limit, as disclosed by the results of 
tests 15, 16, 17 and 18. The most severe 
stress conditions of test 18, i.e., 344 tons 
per square inch bending allied with 22} tons 
per square inch torsion, reduce the original 
reversed torsional fatigue limit from +24 
(test 4) to +19 tons per square inch, a reduc- 
tion of 20-8 per cent. 

Reviewing this complete series of results 
one finds the data are satisfactorily regular 
and consistent and can reliably be used, by 
interpolation, to deduce the safe range of 
reversed bending or reversed torsional stress 
under any required combination of super- 
imposed static stresses within the wide limits 
investigated. That part of the combined 
stress field has, therefore, been satisfactorily 
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a Fatigue resistance of normalised mild steel under 
cyclic direct stresses (Gough and Wood). 
b Effect of static torsional stress on fatigue limit under 
reversed bending stresses (*‘S65A ”’ steel). 
Q=torsional modulus of rupture=57-3 tons per 
square inch. 
c Effect of static bending stress on fatigue limit under 
reversed torsional stresses (‘‘S65A ”’ steel). 
F=ultimate tensile strength=64-8 tons per square 


inch. 
Y =yield point in tension = 61-3 tons per square inch’ 


Fic. 12—Effect of Mean Stress (Mild Steel and “‘ S65A ” 
Steel) and Comparison with Certain Criteria 


surveyed for design purposes in regard to the 
““$65A ” steel; the same general trend of 
results would probably be exhibited by other 
high yield-ratio alloy steels of this type. 
The effect of the addition of one static stress, 
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or @ combination, is quite definite and 
regular, but the amount of the reduction, 
caused even by static stresses which are high 
in relation to the ultimate strengths of the 
material, is relatively small. The effect of 
superimposing static bending stresses on 
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case also, the quadrant relation holds. 

Thus, a further and most important con- 
clusion emerges from these tests. The effect 
of superimposing up to very considerable 
values of static bending and _ torsional! 
stress merely affects the actual values of 
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two exceptions—tests 28 and 29. Clearly, 
no definite conclusions can be drawn regard- 
ing the form of the f/q relations under the 
static stress conditions of series II and IV, 
as, in each case, only three fatigue ranges 
have been determined. But these results are 
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a Test sections I, V and IX of Table V. 
- Ellipse quadrants. 


— — — — Ellipse arcs. 





+f =Semi-Range of Direct Stress Due to 


Bending - tons per sq. in. . g& 


6 Test sections If and IV of Table V. 
Ellipse quadrants. : 


— — — — Curve reproduced from Fig. 13a, for comparison. 


Fic. 13—LHffect of Superimposed Static Stress on the f/q Relation, ‘‘S65A”’ Steel, Solid Specimens 


cyclic torsional stresses is more damaging 
than that of static torsional stresses imposed 
on cyclic bending stresses. 

We can now consider the results of those 
series of tests in which the values of the 
static stresses are held constant and the 
fatigue strength is determined under various 
combinations of cyclic bending and torsional 
stresses. 

There are three principal series in each of 
which the fatigue ranges have been deter- 
mined for five values of f/q ; these are shown 
in squares I, V, and IX of Table V, the super- 
imposed static stress system held constant 
during each series being: f,=0, q¢,=0 (series 
I); f,=17}, q=11 (series V); f,—344, 
Ys=22} (series IX). The cyclic bending and 
shearing stress components of these at the 
fatigue limits are plotted in Fig. 13a. Using 
the method of least squares, the best fitting 
ellipse quadrant has been drawn for each 
series of data; the corresponding ellipse 
ares are also shown for series I and IX. In 
series I, the data conform closely to the 
ellipse quadrant curve; the quadrant and 
the are are not widely separated, but the 
quadrant provides the better fit. The results 
of this series, in which the mean stress of 
each kind of stress cycle has zero value, thus 
provide a further confirmation of the previous 
general investigation of stage I, i.e., that the 
fiq relation of ductile steels when tested 
in the form of specimens free from discon- 
tinuities of section, is represented by an 
ellipse quadrant. It will be seen from 
Fig. 132 that the results of series V, when 
static stresses (f,=17}, gs=11) are in opera- 
tion, is also closely represented by the corre- 
sponding ellipse quadrant ; it is unnecessary 
to show the corresponding ellipse arc as this 
obviously cannot provide so good a fit to the 
test data as the quadrant. The data of 
series IX (f,=344, g,=22}) are somewhat 
irregular, but, within the accuracy of these 
data, are satisfactorily represented by the 
quadrant ; in this case the arc and quadrant 
are not widely divergent and either curve 
could, without serious error, be said to fit 
the irregular data; but, in view of the 
weight of evidence now obtained that solid 
specimens of the ductile steels conform much 
more closely to the quadrant relation, 
it is justifiable to assume that, in this 


the ‘“‘end points’ b and ¢t; the f/q rela- 
tion remains the ellipse quadrant; when 
these “end point”’ values have been deter- 
mined experimentally for any required 
values of f, and q;, the fatigue limit for any 
required ratio f/q is simply calculated, a 
fact which should be of considerable value 
for design purposes. In fact, as reliable data 
regarding the M/R relations of many metals 
and alloys are already available in the litera- 
ture, rational design of many engineering 
components should now be facilitated merely 
by using published data and the new prin- 
ciples now established. 

The above discussion has included the 
results of all the tests shown in Table V with 


worth a brief examination and they have 
been plotted to give Fig. 136. An ellipse 
quadrant has been drawn through each pair 
of “ end point ” values. In series II ( f,=17}, 
q;=0), test point 28 falls well outside the 
relevant quadrant, which, therefore, provides 
a safe design basis, while in series IV (f,=0, 
qs=11) test point 29 is very close to its 
predicted curve. It can certainly be said 
that, making allowance for small variations 
in the physical properties of the steel from 
batch to batch, there is nothing in these 
isolated tests to throw serious doubt on the 
general applicability of the ellipse quadrant 
to any values of f, and q, within the wide 
limits investigated. 


(T'o be continued) 


Present-Day Locomotive Working in 


Great Britain 


By O. S. NOCK, B.Sc., A.M.I.C.E., M.I.Mech.E. 
No. IV*—Txe Mrxep-Trarric 4-6-0s Part II: Tue Ex-L.M.S.R. Cuass “5” 
(Continued from page 517, Nov. 4th.) 


Sy rndsetahgrongl of general utility 4-6-0 
locomotives on the L.M.S.R. was begun 
in 1934. The earlier members of the new 
class were modelled closely upon contempor- 
rary Great Western practice, using only a 
moderate degree of superheat. The appa- 
ratus fitted on these locomotives had sixteen 
elements and provided only 227-5 square feet 
of superheating surface, smaller, indeed, than 
in the “Hall” class. Other proportions 
were generally similar; but although the 
L.M.S.R. used the same diameter of cylinders, 
18}in, the stroke was made 28in instead of 
the time-honoured 30in of Swindon. In 
general service on the road, in the greatly 
varying conditions existing on different parts 
of the L.M.S.R. system, it was found that a 
higher degree of superheat was desirable ; 
later additions to the class had domed 





* Other articles in this series were: No. 1, ‘“‘ The 
L.N.E.R. 2-6-2 ‘Green Arrow’ Class,” October 11, 
1946; No. Il, ‘The L.M.S.R. ‘Coronation Class’ 
* Pacifics,’ ’? December 13 and 20, 1946; No. III, 
“The G.W.R. Oil-Fired 4-6-0s,”’ February 6 and 13, 
1948. 


boilers with twenty-four-element super - 
heaters, while the present standard arrange- 
ment includes a still further increase, to 
twenty-eight elements, with heating surface 
enlarged to 348 square feet from the original 
227-5 square feet. As such they have proved 
extremely successful. The general propor- 
tions of this numerous class of locomotives 
are given in the accompanying drawing 
Fig. 9, while the leading dimensions are set 
out in the table. 

Although in the early days of the class 
trouble was sometimes experienced with 
poor steaming, due to the varying grades of 
coal used in different parts of the system, the 
locomotives established themselves from the 
very outset as fast runners, and gave every 
impression of having a most efficient front 
end. In 1935, on the up Ulster express, I 
noted a sustained maximum speed of 
69} m.p.h. on a very slight descent of 1 in 
1042, with a load of 490 tons behind the 
tender. Another fine performance in the 
same journey was to run the generally 
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24-1 miles from W. the average speed was 584 m.p.h. The main 


valve of the regulator was used only for very 


n to motion arranged outside. Other experi- 
mental variations of these locomotives have 


been noted in THE ENGINEER from time to 


adverse 


Crewe in 28} min. start to stop, with this 





same heavy load. 


At first the only major 
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Fic. 9—L.M.S. 4-6-0 SUPERHEATED MIXED TRAFFIC ENGINE 


difference between these engines and their 
Great Western counterparts lay in the use of 
the Walschaerts gear. Extreme accessi- 


The L.M.S. Class “* 5" 4-6-0 
Boiler : 
Diameter of barrel, outside: Minimum  4ft 11 }Jin 
Maximum  5ft 8}in 
Tubes, small : 
Number _.... ; 151 
— diameter ljin ~ 


rheater flues : 
Number - a ae 


Outside diameter : 5}in 
Length betweer tube plates 13ft 2jin 
Heating surface : 
Small tubes ss 
Superheater flues ... 1479 aq ft 
Firebox ... 171 sq ft 
/ raed elements 348 sq ft 
Total.. 1998 sq ft 
Grate area ... es 28 - 65 sq ft 
Cylinders, two : Diameter 18hin 
Stroke 28in 
Motion : 
Type... Walschaerts 
Diameter of piston valves... 10in 
Maximum travel of valves ... 64in 
Steam lap yo wel ljin 
Exhaust clearance . yin 
Lead... in 
Cut-off in full gear. wee .. 75 percent 
“alee vo at 85 per cent working 
25,455 lb 


bility “had by that time become the slogan 

of locomotive departments, and while the 

Stephenson link motion retains certain 

definite advantages from the operational 

point of view, particularly at low speeds on 

very heavy gradients, its conventional lay- 
Running Conditions 


| 
| 














Run Route Class Load, 
No. | of duty tons tare 
1 | Carlisle-Crewe .| Express | 372 
| passenger 
2 | Bristol-Birmingham ...| Express | 350 
passenger | 
3 | Perth-Aberdeen ... ...| Express | 238 
passenger | 
4 Inverness—Helmadale ...| Stopping 304 
| passenger | 
5 | Wick—Inverness ... Stopping |_117 to 
ae ba mas 
178 to 
| The Mound 
| 215 to 
| Dingwall) 
241 to 
| Inverness 
6 | Aviemore—Perth ... Express 473* 
| passenger 
7 Stranraer—Ayr | Express | 118 
} mger 
8 | Watford—Rugby ... | Express | 428 
passenger 
9 | Exeter-Bristol .| Express 4477 
| passenger | 
| { 
* Hauled by two clase “5” ” engines. 
t Western Region train. Inter-region dynamometer 


car trials of 1948. 

out inside the frames is inaccessible, by 
modern requirements. It is, however, signi- 
ficant of the efficient distribution of steam 
provided by this gear that the London 
Midland Region, as heir to L.M.S. practice, 
should be experimenting with the Stephenson 
gear on a class “5” engine, though with the 


time, such as double blast pipes and chim- 
neys, and the use of poppet valve gear. 

In this article, however, I am concerned 
with the working of the standard engines, 
with Walschaerts gear and piston valves, 
which, through the courtesy of the motive 
power superintendents concerned, I have 
been able to observe from the footplate in a 
wide variety of running conditions as 
tabulated herewith. z 

Space precludes the description, in full, of 
all of these journeys, but the results were 
consistent enough to justify the drawing of 
some general conclusions, which were further 
emphasised by data recorded on some 
notable journeys when I was travelling as a 
passenger. 

In driving the class “5” engines the 
general practice seemed to be not to link up 
below about 25 per cent cut-off, and to use 
the first valve of the regulator as far as 
possible. Only one driver used less than 20 
per cent, and on this particular trip, on the 


” 


intermediate stations; in the heavy climb 
from Bristol to Fishponds, and in the ascent 
of the Lickey incline with its 2 miles at 1 in 
37. On the latter bank the engine was 
worked with full regulator and 52 per cent 
cut-off, and with the assistance of two 
Bristol-. wiabaeasend 


Length of tri 89-0 miles 
Total time of trip : re 2h. 29 min. 
Time, exclusive of stops Pes 2h. 6 min. 
Running average 42-4 m.p.h. 
Net running time (allowing for signal 
checks, &c.) * , 1h. 58} min. 
Net average speed 45-6 m.p.h. 
Engine working : Percentage 
of running 
time 
22 per cent cut-off .. | 
28 to 30 per cent cut- off .. 
45 per cent or more 164 


standard 0-6-0 tank engines in rear a speed 
of 214 m.p.h. was sustained on the gradient. 

The working of the ‘“ Further North” 
Highland mail, calling at practically every 
station north of Dingwall, and conveying 
the relatively heavy load of 304 tare tons, 
was an interesting experience. This journey 





Fic. 10—L.M.S. CLass ‘**5**’ 4-6-0 ENGINE 


THE 10.40 A.M 


Stranraer—-Ayr line of all routes, the driver 
made use of 15 per cent on engine No. 
44,968 without any sign of “kick” from 
the motion. The run from Bristol to 
Birmingham, with a load approximating 
to the ideal for this class of engine, was a 
typical piece of work, which is sum- 
marised in the table given below. 

The first valve of the regulator provided 
all the power that was necessary on the fast- 
running stretches, even between Defford and 
Bromsgrove, where the tendency of the line 
is definitely adverse, but where, nevertheless, 


18 4784 aT ees PRIOR TO 
MAIL To Wic 


WORKING 


with engine “ 4784” was recorded between 
Inverness and Helmsdale, 101 miles. At this 
latter station not only was the load reduced 
by the detaching of the travelling Post Office 
van and the restaurant car, but, to avoid 
light running, a second engine returning to 
Wick was attached in front. Between 
Inverness and Helmsdale, 101 miles, the 
total journey time was 233} min., but during 
that time the regulator was closed for 884 min. 
either while standing or while coasting down- 
hill. The water consumption was approxi- 
mately 4800 gallons, or 474 gallons per mile, 








2 i 
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~ smart start-to-stop runs were: 
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and this would be equivalent to a coal con- 
sumption of some 601b per mile. = — 
face of it this consumption is heav 
regard to the nature of road, ce mete 
between Invershin and Rogart, is not difficult. 
But with this substantial load*the engine 
had to be worked hard from each start, 
usually with the main valve of the regulator 
and 35 to 40 per cent cut-off. Typically 
Evanton— 
Alness, 3-6 miles, 5 min. 55 sec.; Inver- 
gordon-Delny, 3°5 miles, 6 min. 20 sec. 

On the 1 in 72 ascent that begins off the 
platform end at Invershin, the engine was 
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haven in 75 min. With engine No. 4973 
I noted some excellent work, including the 
fast running shown diagrammatically in 
Fig. 11. To secure rapid acceleration this 
driver made frequent use of the main 
regulator—in one case full open, with 30 per 
cent cut-off until the speed reached 75 m.p.h.! 
At this point I may add that generally the 
riding of the class “‘ 5” engines is very good, 
and their steaming on almost any grade of 
coal satisfactory. The work on the postal 
train is a tribute to the demands of the time- 
table, for even with the vigorous driving and 
a load of no more than eight coaches we were 
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valve setting has been so arranged as to give 
a good distribution of steam for as wide a 
range of duties as practicable. In freight 
service a proportion of the work would entail 
the use of long cut-offs, 40, 45 or even 50 per 
cent, and the valve events are designed so as 
to give equal cut-offs at both ends of the 
cylinder between 20 and 40 per cent. In 
working passenger trains the favourite cut-off 
appears to be 25 or 27 per cent. On dynamo- 
meter car tests in both passenger and heavy 
freight service the coal consumption per 
draw-bar horsepower-hour showed  con- 
sistently in the range 3lb to 34 1b and the 
evaporation 74 lb of water per pound of coal. 

Engines of a general utility kind are always 
liable to be called upon to deputise for 
express passenger locomotives, and it is then 
that maximum capacity in conditions of 
sustained heavy steaming is revealed. An 
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Fic. 11—POSTAL cxpanse—Panry TO FORFAR—ENGINE NO. 4973, 


AD 250 TONS 


worked on 55 per cent cut-off at first, later 
eased to 50 per cent, and speed varied between 
204 and 23 m.p.h. On the continuation of 
the bank from the second start, at Lairg, 
whence the gradient is 1 in 70, cut-off was 
again 50 per cent and the speed steadily 
maintained at 20 m.p.h. On the return trip 
on the following day, with the same engine, 
but a lighter load as given in the summary 
table, the total water consumption from 
Wick to Inverness was approximately 5100 
gallons, or 32 gallons per train-mile. This 
engine, No. 4784 (Fig. 10), is one of the 
latest standard examples of the class with 
self-cleaning smokebox, and rocking grate. 
Despite the heavy work on the north-bound 
journey it was not, however, necessary to 
rock the grate until Helmsdale was reached. 
These two through workings of 6 h. 3 min. 
going north, and 6 h. 8 min. on the 8.25 a.m. 
up are among the longest continuous passen- 
ger duties undertaken by the class “5” 
engines. 

In Scotland, too, the working of the 
famous West Coast special postal express 
provides an excellent example of the capacity 
of the class “5” engines in high-speed run- 
ning. In 1947 I made a trip on this train, 
when the time allowance for the 89-8 miles 
from Perth to Aberdeen was no more than 
95 min. Furthermore, this timing provided 
a small recovery margin in the last 16 miles 
from Stonehaven, and it was required to cover 
the 73-7 miles from Perth to passing Stone- 


does not by a wide margin represent the limit 
attainable by these engines. In 1937 some 
trials were conducted on the Midland Division 
of the then L.M.S.R. to test the practicability 
of certain accelerated schedules, and on one 
of these runs engine No. 5264, having 
attained speeds of between 85 and 87 m.p.h. 
at three locations south of Leicester, pro- 
duced a final maximum speed of 91 m.p.h. 
descending from Elstree tunnel towards 
Cricklewood. With 6ft diameter coupled 
wheels this entailed 425 r.p.m., and equivalent 
to more than 100 m.p.h. with the usual 6ft 8in 
or 6ft 9in wheels fitted to express engines. 
No finer tribute could be paid to the design 
of the front end than to add that speeds of 
between 85 and 90 m.p.h. were quite common 
on the Midland Division of the L.M.S.R. 
between 1937 and 19393 

This class provides an excellent example of 
modern locomotive operating, wherein good 
cylinder and valve design provides the essen- 
tial basis for efficient performance rather than 
any textbook technique of driving with a 
wide-open regulator and early cut-off. In 
this respect the class “5” engines are at 
variance with the Stanier three-cylinder 
4-6-0s of the ‘‘ Jubilee ” class, on which it 
is customary to work with a wide-open 
regulator. But the 6ft engines are above all 
general utility machines, and the locomo- 
tives, the work of which has been described 
so far in this article, were liable to be called 
for goods as well as passenger workings. The 
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Fic. 12—ENGINE —, 45253, LOAD 500 TONS, WESTERN 


EGION TEST TRAIN 


interesting example came to my notice on the 
West Coast main line. A class “5” engine 
was provided to work the 11 a.m. express 
from Birmingham to Glasgow. Ordinarily 
the engine working the train over the first 
stage to Crewe is relieved, and a first-line 
express locomotive—usually a “ Pacific ”— 
takes over for the remaining distance of 245 
miles to Glasgow. On this particular occasion 
the relieving engine developed a defect, and 
since the tender of the Birmingham engine 
was fully loaded with coal and the engine 
itself was in good condition, it was decided 
to work the train through with the class “5 ” 
engine, despite a load of more than 400 tons. 
The total mileage worked on this trip was 
300, in a journey time of 7$h.; assistance 
was taken only on the Beattock bank and 
the booked time was maintained. 

Shortly before the outbreak of war in 1939 
I noted a case where engine No. 5378 was 
allocated to a crack Western Division 
passenger working, the 7 a.m. down express 
from Euston, which between its intermediate 
stops was very sharply timed. The run from 
Watford to Bletchley, 29-2 miles in 31 min., 
start to stop, was typical, and to observe this 
with a load of 460 tons gross behind the 
tender clearly demanded some hard work. On 
the long 1 in 335 gradient to Tring, speed was 
maintained at 56 m.p.h.; Tring station, 
14-2 miles, was passed in 18? min., and the 
all-out effort continued downhill. In 2} 
miles of 1 in 335 descent the speed rose from 
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61 to 72 m.p.h., and an average of 76} m.p.h. 
was then maintained over the ensuing 
104 miles, with a maximum of 80 m:p.h. 
Even so, this running was barely sufficient to 
maintain schedule, and the time from Wat- 
ford to Bletchley was 31 min. 37 sec., start 
to stop. The working of this engine is sum- 
marised by the graph, Fig. 13, which shows the 
calculated draw-bar horsepower (corrected 
for gradient) at various stages of the journey. 
This was an extremely fine performance. 

The maximum effort from a class “5” 
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Fic 13—POWER CURVE FOR ENGINE NO. 5378 


engine, within my own experience came dur- 
ing the inter-region dynamometer car trials 
“ July, 1948, when for test purposes the 

2.59 p.m. express from Exeter to Bristol, was 
loaded to 447 tons tare, and so crowded with 
passengers that the gross load behind the 
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well above 50 m.p.h. on the more steeply 
rising stretch past Sampford Peverell Halt, 
and fell finally to 334 m.p.h. at Whiteball 
tunnel. Calculations made from the speed 
curve and related to the average gradient 
between certain stations indicates that the 
drawbar horsepower (corrected for gradient) 
was approximately 1400 between Cullompton 
and Sampford Peverell and was 875 over the 
last mile to Whiteball summit, a mile in 
which speed fell from 41 to 334 m.p.h. 

On the level stretch of line between 
Taunton and Bristol a speed of 704 m.p.h. 
was sustained, indicating a drawbar horse- 
power of some 1440, and a drawbar pull of 
approximately 3-4 tons. At the opposite 
end of the speed scale on some dynamometer 
car tests taken before the war with engine 
No. 5079, an indicated horsepower of 975 
was recorded at 17-2 m.p.h. with a freight 
train between Appleby and Aisgill, while the 
engine was working on 60 per cent cut-off. 
This was equivalent to a cylinder tractive 
effort of 83-4 per cent of the nominal 
maximum (25,455 Ib at 85 per cent boiler 
pressure). Taken all in all the class “5” 
engines have proved very successful “ all- 
rounders”; their tractive ability in a wide 
variety of duties is shown by the examples 
cited in this article, while research continues 
into many points of detail design with the 
object of reducing maintenance costs and 
increasing their availability. 

The report of the Locomotive Testing 
Committee of the Railway Executive states 
that during the interchange trials of 1948 the 


Performance of Class “5” Engine 
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Speed, | Cut-off pressure, Regulator Equivalent 
m.p.h. Per cent | lb per square inch | Position —- ~ = 
| | Pull, tons | d.h.p 
53-25 35 | 217 | Half open 3-97 1263 
42-0 | 40 220 Full open 5-09 | 1276 
49-75 40 208 Full open 4-3 1277 
tender of engine No. 45,253 was fully 500 Class “5” engines concerned in tests in the 


tons. During the week this class “5” engine 
was on test while relaying was in progress 
at Silverton station, and with a very sharp 
booking of 38 min. start to stop for the 30-8 
miles from Exeter to Taunton sectional time- 
keeping was virtually impossible; 25 min. 
are allowed for the 19-9 miles of continuously 
rising gradient from Exeter to Whiteball 
tunnel. But the recovery from the slack at 
Silverton provided perhaps the most out- 
standing example I have yet noted of the 
capacity of the class “5” locomotives. A 
continuous record of the speed was taken by 
chronograph, and the graph in Fig. 12 is 
plotted alongside the gradient profile. From 
this it will be seen that on a gradient averag- 
ing about 1 in 450 speed was worked up to 
52 m.p.h. at Cullompton, was sustained at 


slg _— London Midland, and 
Scottish Regions showed an overall average 
consumption of 3-54 lb of coal per d.h.p. 
hour. In view of the earlier reference to the 
performance of engine No. 45,253, between 
Plymouth and Bristol, the following figures 
from the report will be of interest :— 


Length of trip ... 127-3 miles 
Average speed . coe eee |= O° mph. 
Average d.h.p. (under power) gun Rico, 
Coal consumed : Ib per mile ... ... ... 42°42 
Coal : Ib per d.h.p. hour . . 3-48 
Coal : lb per square foot of grate area per 
hour (running time) ... 64-5 
Coal : lb per a reared foot grate area per 
hour(underpower) ... . 86-2 
Water used : :gallone per mile ... ra ow Bard 
Water : lb per d.h.p = «. 25°53 


Specimen items of siiiiieiiniee on this 
run quoted in the report are tabulated above. 


(To be continued) 


The Plastic Behaviour of Solids’ 


Ry SIR ANDREW McCANCE, D.Sc., LL.D., F.R.S. 
No. Il—(Continued from page 531, Nov. 4th.) 


CrEEP UnpDER Constant LoaD 
ANY attempts have been made to explain 
the behaviour of materials under prolonged 
constant stress—conditions which arise fre- 
quently in engineering practice. These attempts 
have not been successful, in my opinion, because 
creep has been regarded as a consequence of 
plastic flow and such assumptions as were made 
were based on the properties of viscous 
materials. 
I have come to the view that creep is solely 
the result of diffusion processes, so that any 





* Fourth Hatfield Memorial Lecture. Iron and Steel 
Institute, October 28th. Extracts. 


theory of creep must be based on the theory of 
diffusion. The fundamental equation for 
diffusion under a uniform gradient is 


a’?=2Dt,orz= V2Dt .. . (9) 


where D is the diffusion constant. For a single 
substance D is the coefficient of self-diffusion, 
which may be taken as u/p, where p is the 
viscosity and p is the density. 

In materials under constant load two diffusion 
processes are operating: (i) axial diffusion, 
where the atoms are migrating along the axis 
of the bar under a constant load; and (ii) 
cross-sectional or contractional diffusion, where 
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the atoms are moving inwards and towards the 
centre of the bar from the outside under a stress 
gradient. The displacement of material arising 
from contractional diffusion will, of course, give 
rise also to elongation of the test bar. 

The atoms which are diffusing along tho axis 
must all come from the original space occupied 
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Fic. 4—Curves Given by Log (1+- /t) and — Log (1—t) 
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by the bar, so that, as the bar elongates and they 
have further to travel, the rate of transfer slows 
down. This slowing down can be expressed in 
terms of the distance y=‘V 2Dt which an atom 
can travel in time t, and the relaxation time ¢,, 
for the structure of the material in which the 
atom forms a part. This relaxation time will 
have a corresponding unit of distance b=‘V 2D Dt, 
and the extension which takes place in an 
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Fic. 5—Theoretical Creep Curve Obtained by Adding 
Curves in Fig. 4 


interval d4/t (using the square root of the time 
as the most convenient variable) and which at 
the commencement would be dx=V2Dt, 
becomes, after the lapse of time t, 


—=d Vt. vaD.—> (10) 


—— 

130 
b+y f 
1+; 


dz, =d Vt. 
But y/b=Vt/t, and, dividing by b, equation (10) 
becomes 


3D .—— 


e 7, 


which can be at once integrated to give 


t 
2,=blog (1+,/5) oor se + ee 


Similar reasoning can be applied to the con- 
tractional diffusion of atoms from the surface, 


dx, 
> =d s/t. 
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Fic. 6—Creep Curves for Plastic Material at Three 
Stresses in Terms of Initial Extension 


but since a stress gradient equal to oW/r ‘s 
involved (¢ being Poisson’s ratio), we must 
consider variations of r? in relation to the time. 
As the bar contracts the surface atoms have a 
shorter distance to travel to reach the centre, 
so that the diffusion rate is now speeded-up as 
the test continues, instead of being slowed-down 
as in the previous case. 

So, if z* is the reduction of area by diffusion 

in time ¢ and c? is an area corresponding to the 
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relaxation time t,, the amount by which the 
contraction of area a is increased in the interval 
dt will be 


“s 
da=2D .dt. 3a 0, 0) 0 CER 


Integrating and replacing a by its corresponding 
extension on the test bar, 


t 
t=—B. log (1 -t) 


The total creep will be the sum of these two 
extensions : 


r=blog (1+,/¢)—Bog (1-2) - (13) 


where the relaxation times are given by 
2 2 
poet ate 
B 7 
[ shall give a few illustrations to show how 
exactly the course of the experimentally deter- 
mined creep values for various materials can 
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Fic. 7—Creep Extensions for Plastic Plotted Against 
Log (1+ 0°085x/t) 


be reproduced by these two expressions. Whilst 
it does not pertain to my subject this evening, 
it is of interest to note that they are also solu- 
tions of the cognate problem of the scaling of 
metals at high temperatures. For a sheet the 
thickness of scale is the function log (1+ V t/t,), 
while for a wire the thickness varies as 
—log (1—-t/t,). The increase in weight due to 
scaling depends in consequence on the shape of 
the test sample. 

The type of curve resulting from each ex- 
pression is shown in Fig. 4. Combined they 
give the familiar shape of creep curves (Fig. 5). 
The commencement of creep is dominated by 
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Fic. 8—Creep Extension for Mo-V Steel Under 6 Tons 
Per Square Inch at 550 Deg. Cent., Covering 20,000 
Hours 


the axial creep proportional to +/t, and an 
examination of this region has shown that A is 
proportional to the initial extension 20, so that 
plotting 2/xo against ¢ gives congruent curves 
for different stresses. This also proves that t, 
is a constant which is independent of the stress. 

As an illustration, the single creep curve for a 
plastic® under three different stresses is given in 
Fig. 6, and the extension 2x/z gives a straight- 
line relation with log (1+ g/t) (Fig. 7) with 
g=0-085. 

With low stresses contractional creep becomes 
negligible and axial creep alone continues. An 
excellent example of this is given by a molyb- 
denum-vanadium steel under a stress of 6 tons 
per square inch at 550 deg. Cent., whose exten- 
sion over a period of 20,000 hours was measured 
by Mr. J. Glen. The extension over this long 
period can be represented well by x=0-2900 
log (14+0-011354/t) (Fig. 8). 

In complex steels of this nature it is some- 
times difficult to separate from the extension at 
the commencement effects due to internal 
physical changes which also cause dilatational 
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variations, but properly devised experiments 
will in due course permit this to be done. Mean- 
time it can be said that there is no indication 
that axial creep can lead to failure or rupture 
of the test bar. After the initial plastic exten- 
sion it continues indefinitely with the bar 
extending at a continually decreasing rate. It 
is only from contractional creep that failure 
results. 

To examine the second stage of creep, the 
results of McKeown’s® work on pure lead have 
been chosen. Deducting the axial creep exten- 
sion, the difference should be proportional to 
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Fic. 9—Creep Extension of Lead Under 700 lb Per Square 
Inch, and Showing the Part of the Extension which 
Leads to Failure, Plotted Against — Log (1—t/t,) 


—log (l—A.t), with } a constant, and this is 
found to be the case from his curves (Fig. 9). 
It is possible to fit coefficients accurately only 
to the higher stress curves, since this can be 
done only where the curve shows a pronounced 
upward bend. 

From thése experiments it is found that B 
is a constant which is independent of the stress, 
but that the life or duration time t, conforms 
to the expression 


Sy *) 1 
y i og (142 ee ee 
with So=520 lb, w=4300, as shown by the 
following :— 


Stress, Ib. Life So 
400 ker ba) hae > Gee souecr ee 
500 ee 585 520-8 
600 ahs dain ipat ae 520-0 
700 eee ae 68° ... 520-7 


* Life as determined from curve in Fig. 9 


This relation between the life under any given 
stress is an important one, since it permits the 
calculation of the stress necessary to cause 
rupture in any stated period. For the sample 
referred to, for instance, the stresses required 
would be as follows :— 


To break in Lb 
a ee ee 
ee ee ee 
One minute Sade lan’ eee Sk, Sons 
One second eee. Lee 1522 


Once the period is parma the breaking 
stress is known, and by using a factor of safety 
designers will be able at once to obtain the 
information they require for a safe working 
stress. 

The most important consequence of the 
diffusion creep theory is that there is no place 
in it for any limiting creep stress. Theoretically, 
any load must ultimately cause fracture, but 
the period required may be of so long a duration 
that for all practical purposes some stresses 
will be regarded as safe stresses. 

It substitutes, in place of the limiting creep 
stress, a critical life for each stress, at the end 
of which failure takes place. Creep rates are 
therefore, in themselves, no longer of any 
importance. 

In equation (14) the effect of temperature 
enters into the expression through 1/t,=/ec?, 
and since ‘the viscosity can be put to a first 
approximation as 

rs 
= Moe . s tS) 
this can be used to connect the stress, the 
critical life and the temperature in one simple 
expression. This forms in itself, however, 
another field of inquiry which I must not enter 
into this evening. 

In concluding this lecture, I trust that the 
ideas which I have put before you this evening 
will now place the theory of plastic behaviour 
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on a firmer foundation and will lead to further 
advances in our knowledge of this important 
subject ; and I hope this record will remain as 
a personal tribute to the memory and the work 
of Dr. Hatfield. 
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Reduction in United States 


Naval Forces 
(By our Naval Correspondent) 


THE complaints by high-ranking U.S. naval , 
officers that the policy of the Defence Depart- 
ment was crippling the Navy’s offensive power 
and jeopardising national security, and the 
recent investigation of those complaints by the 
House Armed Services Committee, have not in 
any way shaken Mr. Louis Johnson, United 
States Secretary of Defence. Admiral Denfield 
had no sooner been removed from his post as 
Chief of Naval Operations—corresponding with 
our First Sea Lord and Chief of the Naval Staff 
—than the U.S. Navy Department announced 
that a considerable reduction was to be made 
in the number of operational units in the 
Atlantic and Pacific Fleets. The ships affected 
are all to be withdrawn from seagoing service 
and placed on reserve by July Ist. This date is 
the beginning of the new fiscal year 1950-51, 
for which a defence budget of 13,000 million 
dollars has now been voted. 

For some time past there had been a general 
belief in the United States that next year’s 
appropriations for the Armed Forces would be 
appreciably below the amounts voted for the 
current year, and the fears of naval officers that 
the Navy would be made to bear the brunt have 
thus been fully justified. Whatever the merits 
of the arguments of both parties to the dispute, 
there can be no doubt at all that Mr. Johnson’s 
chief interest is the Air Force and that he 
regards the bombing of inland targets by carrier- 
based aircraft as an unnecessary duplication of 
the strategic bombing to be carried out by the 
Air Force. Indeed, one of his first acts on 
assuming office was to cancel, in May last, the 
construction of the new giant 65,000-ton aircraft 
carrier, which had been laid down only a week 
previously and was to have embodied all the 
experiences of the war in the Pacific. His view 
is, of course, bitterly opposed by U.S. naval 
officers, who feel that in any foreseeable war 
it would mean in effect restricting the Navy’s 
role to the protection of convoys and to sub- 
marine and anti-submarine duties. 

None the less, the United States has been 
maintaining two very large seagoing fleets, and 
if economies in the Armed Forces are essential 
it would scarcely seem, to the impartial 
observer, that the Secretary for Defence has 
shown undue bias in reducing the number of 
fighting ships in the Atlantic Fleet by 12 per 
cent and in the Pacific Fleet by 9 per cent. In 
all, thirty-five fighting ships are to be with- 
drawn and placed in reserve—two fleet carriers 
and three escort carriers—(thus reducing the 
carrier air groups from fourteen to nine), six 
cruisers, fourteen destroyers, nine submarines 
and one destroyer escort vessel. The with- 
drawals will be offset to some extent by the 
recommissioning of the light fleet carrier 
‘* Bataan ’’ and one submarine and by the 
commissioning of two new submersibles. In 
addition to the fighting ships, forty-two 
auxiliary vessels, including tankers and sea- 
plane tenders, are also to be withdrawn from 
seagoing service and laid up. The reductions— 
in fighting ships and auxiliary vessels—will 
effect a consequent saving of 55,000 officers 
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and men from the Navy and Marine Corps, 
which will thus, on July Ist next, have a total 
strength of 460,000 officers and men instead 
of the 515,000 now borne. 

We here in Britain, who remember only too 
vividly that eighteen months ago the Home 
Fleet—our main fleet—had only one cruiser 
and four destroyers ready for action, can best 
realise the scope and effect of these reductions 
by noting the present strength of the United 
States seagoing fleets—in all, one battleship, 
twenty aircraft carriers, thirty-one cruisers, and 
135 destroyers and a number of submarines. 
Practically all these ships were completed 
during or since the war, and they include the 
three latest and largest U.S. fleet carriers, 
“ Midway,” ‘‘ Franklin D. Roosevelt” and 


Main Line Electric 
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“Coral Sea,’’ which are not affected by the 
economies. These carriers are of 45,000 tons, 
some 8000 tons larger than our new fleet carrier 
‘“* Eagle,” which is not yet completed and 
22,000 tons larger than our existing fleet 
carriers. By using jet-assisted take-off units 
for the take-off they have little difficulty in 
flying off large twin-engined aeroplanes such 
as the Lockheed P2V-2 ‘“ Neptune’”’ patrol 
bomber, with overall loads of up to 33 tons. 
The practicability of landing on this type of large 
heavy aircraft has, however, still to be tested, 
but it is hoped to carry out trials in the near 
future. These will probably include new methods 
of stopping the big aeroplane quickly, such as 
reversible pitch propellers and reverse jet- 
assisted take-off units. 


Locomotives for the 


K.F.S.J., Brazil 


N Monday, October 24th, we were given the 

opportunity of visiting the works of the 
Vulcan Foundry, Ltd., at Newton-le-Willows, 
to see the first of fifteen 3000 h.p., 3000V d.c. 
main line electric locomotives which are being 
built for Brazil. These locomotives form part 
of a contract signed in September, 1946, 
between the Sao Paulo Railway Company and 


This section of the main line forms the main 
railway route to the Port of Santos, and there- 
fore has a high traffic density, particularly in 
freight which composes approximately 65 per 
cent of the total traffic passing over the line. 
It is anticipated that the greatly increased speed 
and availability of the new electric stock will 
increase the traffic density towards Santos by 





3000 H.P. ELECTRIC LOCOMOTIVE FOR BRAZIL 


the English Electric Export and Trading Com- 
pany for the electrification, at 3000V d.c., of 
the section of the railway between Mooca and 
Jundiai, in the State of Sao Paulo. Subse- 
quently, it may be recalled, the railway was 
taken over by the Brazilian Government and 
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is now known as the de Estrada de Ferro Santos 
a Jundiai (E.F.S.J.). 

The route length of main line to be electrified 
is approximately 64km of 5ft 3in gauge double 
track, including sections with gradients up to 
2-5 per cent. It adjoins the electrified Paulista 
Railway at Jundiai, thus forming a continua- 
tion of the 3000V d.c. electrification as far as 
Sao Paulo and the adjoining station of Mooca, 
where the extensive freight yards are also being 
electrified. 


M.G. Resistance 


* Pe 
No.8 Frame ' 


approximately 40 per cent over that in 1946 
(i.e., to a figure of about 21,000 trailing tons 
per day). The importance of the electrification 
to the economy of the railway in particular, and 
Brazil in general, has been considerably 
increased to-day by the cost of importing coal 
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Tiete sub-station, which remotely controls two 
other sub-stations, spaced approximately 20km 
apart, at Caierias and Campo Limpo, also con- 
trols four track-sectioning cabins. Each sub- 
station has an installed capacity of 4000kW 
(with space available for a further 2000kW per 
sub-station) using pumpless steel bulb rectifiers. 
The sub-station and track cabin buildings are 
nearing completion and the greater part of the 
equipment has been shipped and is in course 
of erection. 

The d.c. overhead line, and the double-circuit 
33kV transmission lines connecting the sub- 
stations have been supplied and are now being 
erected in Brazil by British Insulated Callenders 
Cables, Ltd., acting as sub-contractors to the 
English Electric Export and Trading Company. 
Steel structures carry the transmission lines 
and overhead equipment throughout. Erection 
of this part of the equipment is now in an 
advanced stage, and it is anticipated that the 
electrification will commence operation in the 
early part of 1950. 

For its part the English Electric Company 
is building fifteen 3000 h.p. mixed-traffic 
electric locomotives and three three-car sub- 
urban trains. 

The Vulcan Foundry, Ltd., was responsible 
for the design and manufacture of the mechanical 
parts of these locomotives, which are stated to 
be the most powerful of their type manufac- 
tured to date in the United Kingdom. The 
locomotives have a Cy-Cy wheel arrangement 
and incorporate regenerative braking. 


THE LOCOMOTIVE 


As illustrated herewith, the locomotive super- 
structure is streamlined with a cab at each end, 
mounted at the rear of each nose-end compart- 
ment. Within the superstructure, between the 
cabs, the equipment is symmetrically mounted 
as indicated in the accompanying plan. There 
is a large motor generator blower set at each 
end, followed by four cubicles containing the 
line breakers, resistance contactors, relays, &c., 
mounted in pairs behind each of the motor 
generator sets. The main starting resistances 
are mounted in two separate frameworks in 
the middle of locomotive between the control 
gear cubicles. 

The h.t. equipment is mounted in separate 
compartments with interlocked doors, opened 
by the removable reverser key of the master 
controller. Immediately any door is opened an 
air valve is operated, lowering the pantograph 
and providing immediate protection. 

Each cab has two long front windows with 
one fixed and one drop window at each side. 
The driving position is on the right-hand side 
of the cab, and the master controller, air and 
vacuum brake valves, instrument panel, 
auxiliary equipment board, &c., are conveniently 
placed. A well-upholstered seat capable of 
vertical and horizontal adjustment is provided. 
Indicator lights are provided to show the 
transition from one motor grouping to another, 
and to indicate overload relay operation. 
Light signal indication for use by the driver 
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PLAN LAY-OUT OF LOCOMOTIVE 


for use as fuel for the steam locomotives, by 
road competition, and also by the fact that 
hydro-electric power can be easily and cheaply 
generated in Brazil. 


PoweER SUPPLIES AND OVERHEAD LINES 


Power at 88kV is obtained. from the hydro- 
electric station of the Sao Paulo Light and 
Power Company from whose transmission lines 
a double circuit is led into the main sub-station 
at Tiete for transformation down to 33kV. 
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during multiple-unit operation is included. A 
speedometer is fitted in one of the cabs and a 
speedometer and recorder in the other. The 
speedometer drive may be seen on the centre 
axle of the right-hand bogie in the accompany- 
ing photographic view of the locomotive. The 
drive is taken through universal joints from a 
worm reduction unit mounted externally on 
the axle-box. Provision is also made for seating 
an assistant driver. 

In each nose-end compartment is housed a 
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motor-driven exhauster and compressor. In 
addition, the battery is mounted in one com- 
partment, and the regenerative exciter in the 
other. 


CONSTRUCTIONAL DETAILS 


Four main 10in by 3in longitudinal channel 
members, well braced transversely, form the 
fabricated underframe. The buffer beam and 
dragbox are separate units of fabricated steel 
construction riveted to the underframe at each 


Main Particulars of Locomotives 


Locomotive weight 
Gau 


Maximum width 
Length over buffers nen 


Distance between bogie centres” 


Bogie wheel base : 
Gear case to rail clearance 
Minimum curve negotiable 
Number of traction motors 


Locomotive rating at 2,700V : 


Full field one-hour rating 


Full field continuous rating ... 


Motor ventilation ° ; 
Ventilating air on motor . 
Drive ... ... sas 
Gear w heels 

year ratio pe 
Wheel diameter ... 
Motor groupings... 


Weak field notches... 
Economical running note hee 8 


ge ss 
Height (pantographs housed) _ 


120 tons 


10ft lin 
67ft 3in 
34ft 10in 
15ft 9in 
7-5in 
525ft 
Six 


3,000 h.p.—34,300 Ib 
T.E. at 32-4 m.p.h. 

2,400 h.p.—26,600 Ib 
T.E. at 34-8 m.p.h. 

Forced 

2,500 cu ft /minute 

Axle-hung motors 

Solid spur 

62/17 


48in 

Series, series-parallel, 
parallel with two 
motors in series 
throughout 

Two in each grouping 

Three in each group- 
ing, total nine 





Locomotive brakes Compressed air 

Train brakes Vacuum or com- 
pressed air 

Electric braking .. Regenerative 

Motor groupings during braking Series or parallel 

Braking notches .. Series, 18 

Parallel, 18 

Current collection Double-pan panto- 
graph 

Maximum speed .. 110km /hr 


Maximum of three 


Multiple-unit operation 
locomotives 


end. Standard buffers, together with a hook 
and drop-head coupler, are fitted, and type 
““NY-11-F ” friction draw gear is being provided 
and fitted by the railway. 

Channel members are welded together to 
make up the superstructure and incorporate 
the starting resistance frameworks, one at 
each side of the locomotive, the whole forming 
a body frame of girder construction. The 
framework is attached by welding to the loco- 
motive underframes and is panelled in steel 
sheet, the joints of which are continuously 
welded. The roof is made in the form of a well, 
and is removable in halves to facilitate the with- 
drawal of any of the large items of apparatus 
mounted within. Specially designed louvres 
and air outlets are mounted in the roof to pre- 
vent the ingress of water into the locomotive. 

To facilitate the operation of the roof isolators 
and to allow access to the roof generally, a 
folding ladder is provided next to one of the 
entrance doors. Immediately this ladder is 
moved ar air valve in the air circuit of the 
pantographs is operated, causing the latter to 
descend. 


Bogie DETAILS 


The bogies are of the six-wheel swing bolster 
design, and are built up from 3in slab frames 
machined all over and braced by cast steel cross 
stretchers between each pair of wheels and by 
fabricated members at each end. The cross 
stretchers and end members are secured to the 
frames by turned and driven bolts. 

The photograph reproduced herewith 
shows the general arrangement of the bogie 
and the mechanical details are shown in the 
drawings on page 548. The weight of the loco- 
motive superstructure is transferred to each 
bogie through a massive cast steel centre 
bolster resting on four nests of elliptical bearing 
springs carried on spring planks of fabricated 
steel construction. These planks, in turn, are 
carried by forged steel swing links from the 
main frame cross stretchers and thus the load is 
transmitted to the bogie frame. 

The main cross stretchers between the wheels 
are designed to carry the removable motor-nose- 
suspension brackets of the three traction motors. 
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A bogie centre recess of ample diameter is 
provided on the centre bolster to engage with 
a cast steel bogie centre on the locomotive 
underframe. Manganese steel liners are fitted 
on the rubbing faces between the superstructure 
and bogie, and also inside the centre recess at 
the thrust faces. A rubber sealing ring is 
fitted to prevent the ingress of dust to the 
wearing surfaces. The driving thrust from the 
bogie is transferred through thrust pads on the 
frame cross ties to hard steel liners on the centre 
bolster and thence, through the bogie centre, 
to the underframe. 

Transference of the weight of the super- 
structure from the bogie frames to the axle- 
boxes is by way of four nests of helical springs 
carried on compensating beams of rolled steel, 
the ends of which are located in hard steel pads 
resting on top of the axleboxes. 

Our photographic illustration ct the locomo- 
tive shows the general 


arrangement of the 
compensating beams. 
There are four such 
compensating beams 


per bogie and a slotted 
hole is cut in each beam 
to permit a cursory 
inspection of the helical 
springs. Each set of 
springs is located at a 
point dividing the 
length of the compen- 
sating beam in the 
ratio of 2:1, which 
ensures that the load is 
distributed equally 
between the three axles 
on each bogie. The 
general aim of this form 
of suspension is to 
maintain the bogie cen- 
tre vertically above the 
central axle, under run- 
ning conditions, the 
effect of small irregular- 
ities being absorbed by 
the compensating ar- 
angement without 
affecting the bogie as a 
whole. In general, the 
bogie is designed to 
combine robustness with 
good riding qualities, 
to allow the locomot- 
ives to operate over 
the severely curved 
tracks of the E.F.S.J. 

Timken roller bearing 
axleboxes are fitted in 
manganese steel horn 
guides. Each wheel of 
the bogie is braked, an 8in by 8in air brake 
cylinder operating through brake rigging. 
Electro-pneumatic sanding gear, operated from 
a foot pedal in either cab, is provided for the 
outer wheels of each bogie. 


BRAKE EQUIPMENT 

Due to the transition from the vacuum to 
the air brake systern which is now taking place 
on the railway, both braking systems are 
incorporated in the locomotive. The standard 
‘** 14-EL” air brake equipment is used. The 
air, vacuum and regenerative brakes are inter- 
locked in such a way that, in the event of an 
emergency application during regeneration, 
the latter is automatically cut out. 

Hand brakes are fitted, operated from a 
handwheel in each cab. 


Traction Motors 


The traction motors are series lap-wound, 
force-ventilated, axle-hung, nose-suspended 
units, driving through solid spur gear wheels 
and pinions. Four brush arms are provided 
to supply current to the lap-wound armatures. 
Class B insulation is used throughout, and the 
motors are insulated for 3000 volts to earth. 
Roller bearings are used for the armature shafts, 
while the motor suspension bearings are sleeve 
bearings fitted with removable axle caps. An 
earth-return carbon brush is also fitted to each 
machine bearing on the driving axles. Each 
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motor is rated at 500 h.p.-for one hour and 
400 h.p. continuously in accordance: with 
B.S.8. 173-1941. 

Three motor groupings are provided—series, 
series-parallel and parallel—two traction mot ore 
being connected in permanent series through- 
out. A total of nine running notches are obtain. 
able. Sixteen accelerating notches are provided 
in. series, ten in series-parallel and seven in 
parallel. 

Motor cut-oul switches are fitted to enable 
three traction motors to be cut out in the event 
of motor failure. 


PANTOGRAPHS 


Two double pan pantographs of light weight 
construction are fitted per locomotive. These 
pantographs can operate at maximum and 
normal heights above rail of 22ft and 17ft 6in 
respectively. The locomotive is intended to 


BOGIE UNDER CONSTRUCTION 


to operate with one paatograph only in use. 

Regenerative braking is provided by four 
traction motors using two groupings, i.e., series 
and parallel. The series fields of these four 
machines are separately excited from the fifth 
traction motor, the sixth running idle. The 
field of the fifth machine is, in turn, excited 


from the small variable voltage regenerative 


exciter. This arrangement gives a resultant 
excitation to the traction motors proportional 
to speed and the regenerative scheme embodies 
the well-known stabilising resistance method of 
control. 


ELECTRICAL EQUIPMENT 


Control of the locomotive for both motoring 
and regenerating is centred in the single master 
controller mounted in each cab. The controller 
frame is of cast aluminium alloy and is fitted 
with a main control handwheel and three hand 
levers. Locomotive speed and the motor 
groupings are controlled by the handwheel—a 
total of thirty-five notches being provided. 
The reverser handle is fitted on the controller 
with three positions—-‘‘ reverse,” ‘‘ off’’ and 
‘“* forward.” In addition, the selection of the 
field weakening notches in series and series- 
parallel is carried out by operating this lever. 
The second hand lever operates the power- 
brake change-over switch and selects the motor 
grouping during regenerative braking, eighteen 
notches being provided. The handwheel and 
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levers are suitably interlocked mechanically. 
Klectro-pneumatic unit type contactors and 
line breakers are fitted. The line breakers are 
arranged for high-speed operation in conjunc- 
tion with overload relays. Electro-magnetic 
contactors are used for the auxiliary circuits. 
Selection of the three motor groupings, transi- 
tion from motoring to braking, and field control 
of the traction motors are carried out by 
electro-pneumatic cam type group switches, 
and the reversers are of the same general design. 
The contactors, line breakers, group switches, 
reversers, overload and other relays, h.t. 
auxiliary fuses, main and auxiliary isolators are 
grouped conveniently on four frames of angle 
iron construction. Where necessary the frames 
are totally enclosed for the exclusion of dust. 


AUXILIARY MACHINES 

For supplying the auxiliary loading including 
locomotive lighting, there are two large motor 
generator blower sets, each generator having a 
continuous output of 20kW at 110V. Overhung 
from each machine is a traction motor blower 
supplying three traction: motors. The motor 
end is designed for direct current operation 
at 3000V. The low-tension voltage of each set 
is regulated by a carbon pile regulator. The 
motor end of the motor generator set has a 
special field system designed to ensure good 
commutation under all conditions of starting, 
load and line voltage surges. 
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Each exhauster has a displacement of 88 
cubic feet per minute, and each air compressor 
has a displacement of 77 cubic feet per minute. 
The regenerative exciter ig a motor generator 
set receiving its supply at 110V and having an 
output of 2kW. The seventy-two-cell alkaline 
battery has a capacity of 40Ah at the five-hour 
rate of discharge. A 1kW breakfast cooker is 
mounted in each cab. 


LocoMOTIVE PERFORMANCE 


Due to the general conditions prevailing 
on the railway, which involve short hauls, and 
to the complexity of handling very large trains 
in the shunting yards, the maximum mechanical 
size of freight trains will be limited to 600 tons. 
A single locomotive is capable of hauling a 
load of this waight on the level at the maximum 
permissible speed of 45 m.p.h. and on a gradient 
of 2-5 per cent at approximately 20 m.p.h. 
Passenger trains varying from 300 tons to 700 
tons will be hauled. They are the through 
trains from the Paulista Railway and will 
require double heading. Express trains at 500 
tons can be hauled on the level at 60 m.p.h. 
and 2-5 per cent gradients at 35 m.p.h. The 
locomotives are designed for multiple-unit 
operation for hauling the heavier trains 
which are anticipated in the future. Using 
regenerative braking, a 600-ton freight train 
can be held down to a speed of approxi- 
mately 20 m.p.h. on a 2-5 per ceat gradient. 


The London - Birmingham Television 


Radio-Relay Link 


AST week we were given the opportunity 

of visiting Telephone House, Birmingham, 
and the repeater station at Dunstable, to see 
something of the television radio-relay link 
which has been designed, manufactured and 
installed by the General Electric Company, 
Ltd., to requirements specified by the G.P.O. 
This radio-relay link is the first of two alter- 
native methods to be demonstrated for tele- 
vision transmission; the other method is by 
the use of the co-axial cable developed by 
Standard Telephones and Cables, Ltd. 

The two systems as applied to communica- 
tions generally and to television in particular, 
were briefly referred to by Mr. H. Faulkner, 
Deputy Engineer-in-Chief of the Post Office, 
in a statement before the demonstration of the 
radio link at Telephone House, Birmingham. 
Mr. Faulkner recalled that Telephone House 
was the distributing centre for communication 
in a large area in the Midlands, using either 
audio-cable, co-axial cable, or radio relays 
for telegraph, telephone, sound, or television 
broadcasting purposes. The Post Office was 
responsible for providing the connecting link 
between the television studios at Alexandra 
Palace and the new television transmitting 
station at Sutton Coldfield, as well as for the 
land-line circuits used in ordinary broadcast- 
ing. Mr. Faulkner also recalled that the 
first co-axial cable to be laid in this country was 
in service between London and Birmingham 
before the recent war, and included two tubes 
for the transmission of television signals. Two 
other similar tubes were provided for tele- 
phony, and were capable of yielding 600 
telephone circuits. The tubes intended for 
television were, however, required for tele- 
phony owing to the rapid growth of this ser- 
vice. It was therefore decided to lay a new, 
improved, co-axial cable, but this cable was 
not yet ready for service. In the meantime, 
the radio link had become a possibility, and it 
was decided to establish such a link so that 
experience could be gained of both systems. 

Like the co-axial cable, the radio relay link 
will be capable of providing 600 telephone 
circuits ; its main function, however, will be 
the transmission of 405-line, 50 frames per 
second, television signals of the waveform 
transmitted at present by the B.B.C. from Alex- 
andra Palace, and, in the future, from Sutton 
Coldfield. Although the contract issued by the 


United Kingdom Post Office in May, 1947 
was limited to the interconnection of London 
and Birmingham, it was stipulated that the 
system should be so designed that it could be 
extended up to 400 miles to serve Scotland. 
Since the transmission losses and defects would 
be multiplied with the growth of the system 
envisaged, a very stringent specification was 
essential for the original contract covering the 
London-Birmingham link. 

The London terminal of the system (Fig. 7) 
is at Museum Telephone Exchange, Howland 
Street, andthe Birmingham terminal is at Tele- 
phone House, Newhall Street. When com- 
pleted, the radio-television link will provide 
for simultaneous two-way transmission of 
television signals between the two cities. At 
the present stage equipment is installed for a 
reversible link so that transmission can be 
obtained as desired in either direction, but 
not, of course, in both directions simultaneously. 
This reversible service has been established 
with just over 60 per cent of the complete 
radio equipment and without the erection of 
the final special repeater-station towers. 

For the present the aerials are erected on 
temporary masts and the equipment is installed 
in the buildings at the feet of the masts. For 
the final two-way link the radio equipment 
will be installed in special cabins at the tops 
of the repeater station towers, as shown in 
the photograph of a model reproduced in 
Fig. 1. A typical aerial array for the pre- 
sent reversible one-way transmission is illus- 
trated in Fig. 2, which shows a pair of 
paraboloid aerials on one of the four temporary 
masts. The present reversible system uses two 
frequencies of transmission: 870 Mc/s and 890 
Mc/s; a station which receives on 870 Mc/s 
transmits on 890 Mc/s, and vice versa. These 
two frequencies are used for either direction 
of transmission with the reversible link and 
will eventually be used for one direction of 
the two-way link, 917 Mc/s and 937 Mc/s being 
used in similar fashion for the other direction. 
These frequencies correspond to wavelengths 
around 33cm. 

The use of these frequencies necessitates 
optical paths between transmitters and receivers 
for satisfactory and consistent performance. 
It has therefore been necessary to use four 
repeater stations between London and Birming- 
ham. Each repeater station receives the sig- 
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nal from the previous station, amplifies it and 
transmits it to the next one. Sites for the four 
repeater stations were chosen after an exten- 
sive series of field trials, many of which were 
carried out before a tender was submitted. 
The final choice by the Post Office had to take 
into account a number of factors, such as the 
technical results of these trials, the preserva- 
tion of amenities, the proximity to airfields, 
&c., following which the Post Office had to 
arrange for the erection of the buildings. 
Finally, the four repeater stations were installed 
—at Harrow Weald, Dunstable (Fig. 6), 
Blackdown (near Charwelton), and Rowley 
Regis, near Birmingham. A study of the 





Fic. 1—-MODEL OF REPEATER STATION TOWER 


route followed by this link shows that extensive 
use has been made of natural features—the 
‘** Elstree ’’’ ridge just north of London, the 
Chiltern Hills, the Cotswolds, and the high 
land to the west of Birmingham. Rowley 
Regis, which lies to the west of Birmingham, 
would be suitable for extension of the system 
northwards. The system was originally designed 
for maximum repeater station spacings of 
forty miles, and it will be seen that this dis- 
tance has been achieved in two of the sections. 


THE TRANSMITTER SIGNAL 


Television signals are transmitted over the 
link by frequency-modulation of the 900 Mc/s 
carrier, which is achieved at a terminal station 
in two steps. The vision-frequency signal is 
used to frequency-modulate an _ oscillator 
between 32-5 Mc/s and 35-5 Mc/s and the 
modulated oscillation is amplified and applied, 
together with the output of a 900 Mc/s generat- 
ing chain, to the final stage of the transmitter. 
In this stage frequencies are produced which 
differ from that of the r.f. generating chain 
by amounts equal to the frequency of the 
modulated oscillation. Both these signals, 
the frequency of one of which is above and 
the other below, that of the r.f. generating 
chain, are frequency-modulated by the vision- 
frequency signal to the same extent as was the 








original 34 Me/s oscillator. One of these 
frequency-modulated carriers is selected by 
filters and is the signal transmitted. 

At a repeater station the received signal is 
heterodyned by a local oscillator to give a differ- 
ence frequency of 34 Me/s. This i.f. signal is am- 
plified and the transmission process is repeated. 
The transmitted signal is not demodulated to 
vision-frequency until the receiving terminal 
is reached. By the use of this system the diffi- 
eulties of amplifier design and operation at low 
vision frequencies are avoided. 

The transmitting frequency at a repeater 
station cannot be the same as the receiving 
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FiG. 2—TYPICAL AERIAL ARRAY ON 
TEMPORARY MAST 


frequency, since the receiver would . then 
receive power from the local transmitter as 
well as from the previous station. For this 
reason the frequency of the receiver local- 
oscillator cannot be the same as that of the 
transmitter master-oscillator. Therefore, at a 
repeater station the local oscillator frequency 
is derived from part of the transmitter master- 
oscillator output by heterodyning it with the 
output of a crystal controlled oscillator whose 
frequency is equal to the difference between 
the received and transmitted frequencies. 
By arranging that the local and master oscil- 
lator frequencies are each abuve, or each below, 
the received and transmitted frequencies, 
respectively, the transmitted frequency is 
made independent of the drift of the station 
master-oscillator and is affected only by the 
small drift of the crystal controlled oscillator. 
Since only two frequencies are used for one 
channel, the shift frequency is the same at 
all repeater stations, and is alternately added 
to or subtracted from the station master- 
oscillator frequency. 

The power transmitted from each station is 
of the order of 10W and the received power 
for free space propagation over a 40-mile path 
is just over a microwatt. Thus the gain of 
a repeater station is 70 decibels or 10,000,000 
to 1 in power. 

The vision-frequency signal is fed into the 
terminal modulator from Post Office equip- 
ment via a co-axial cable. The output of the 
terminal modulator is a frequency-modulated 
34 Me/s signal, which is applied to the ter- 
minal transmitter, and the r.f. output of the 
transmitter is taken through output filters 
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and an output monitor to the transmitting 
aerial. This consists of a paraboloid reflector 
formed from light alloy tubes and energised 
by a co-axial-line-fed dipole and parasitic 
reflector. The full diameter of the paraboloid 
is 14ft, but its horizontal aperture has been 
cut to 10ft with very little loss of gain (since 
horizontal polarisation is used). The gain of 
the aerial is 27-5 decibels with reference to that 
of a half-wave dipole. The beam width is 
5 deg. horizontally—3 deg. vertically. Co-axial 
cables are used throughout as feeders for 
the 900 Me/s energy. To eliminate icing the 
light alloy tubes comprising the reflector contain 
heater-cables, with a total loading of 6kW 
divided into three sections, which are switched 
automatically, in sequence, from a terminal 
station. 

Duplicate signal channel equipment and 
power units with changeover switching are 
provided to maintain the operation of the 
link in the event of a failure in the working 
equipment. The equipment which is not in 
use, is kept warmed-up in a standby condition, 
so that it is ready for immediate operation. 
The aerial system and transmitter output 
filters are not duplicated, and therefore a 
radio-frequency switch is provided in the 
feeder between the transmitter and its output 
filters. This contactless r.f. switch is shown 
mounted on the side of the receiver just to 
the right of the centre of Fig. 3. Above this 
switch are two resonant-cavity filters, housed 
separately in black cylindrical cases mounted 
on the side of the receiver. Changeover switch- 
ing between the power units and the signal 
channel equipment is so arranged that each 
channel equipment can be connected to either 
power unit. 

At repeater stations, the r.f. input from the 
receiving aerial is fed through the receiver 
input filter and an r.f. switch to the selected 
receiver. The transmitter feeder arrangement 
is the same as at a terminal transmitting station. 
Duplicate equipment is provided as at a ter- 
minal station, the receiver and transmitter 
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receiving terminal for that channel. Fault 
monitoring is provided on the units of the 
equipment and the fault indications are trans- 
mitted to the appropriate control point over a 











Fic. 4—INTERIOR VIEW OF DUPLICATE 
RECEIVERS 


four-wire Post Office line by a voice frequency 
signalling system. This signalling system also 
conveys the control signals from the control 
point to the radio stations. The fault indica- 
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being considered for switching as one unit. 
At a terminal receiving station the feeder 
arrangement is the same as for the receiver 
at a repeater station. 

An auxiliary diesel electric generator is 
being provided by the Post Office at each 
repeater station so that operation can be 
maintained in the event of a failure of the mains 
supply. 

SUPERVISORY CONTROL 


Each channel is controlled from a control 
point in the same Post Office building as the 


tions given at the control point for each radio 
station will include information on whether 
the station is working, which channel equip- 
ment and power unit have been selected, and 
the occurrence of a fault and consequent auto- 
matic changeover in the equipment. Indica- 
tion will also be given as to whether the mains 
supply to the station is on and, in the case of a 
repeater station, whether the standby genera- 
tor is working. A fault on the supervisory 
system will also be indicated at the control 
point. From the control point it will be pos- 
sible to switch the equipment at all the stations, 
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on and off, and to make a changeover between 
working and standby units. These operations 
may be performed for all the stations at once 
or for each station individually. It will also 
be possible to check the supervisory system 
from the control point. If the supervisory 
system fails, the stations will continue to work 
on pre-set time switching. 

Control and monitoring equipment is pro- 
vided at each station by which all the norma: 
operations for that station can be carried out. 





FiG. 5—RESONANT LINE FILTERS AT 
BIRMINGHAM TERMINAL 


All the radio stations and the control points 
are linked by a control telephone, which has 
selective ringing but a common speech channel 
for all the stations. 

In addition to the main signal channel equip- 
ment, comprehensive test equipment is being 
supplied for the assessment of the overall 
vision-frequency response of the complete 
system from terminal to terminal. In addition, 
a monitor for the transmitted picture and wave- 
form is being supplied for each control point, 
each radio terminal and each repeater station. 
Special radio-frequency testing equipment is 
also being provided for each radio station. 

The system makes use of advanced tech- 
niques in valve and circuit design, and the 
radio-frequency equipment is based upon the 
Osram disc-seal triodes DET 24 and ACT 25, 
which are used in co-axial line circuit equip- 
ment, Such circuits are markedly different 
from circuits performing similar functions at 
lower frequencies. Each tuned circuit is 
essentially a length of co-axial transmission 
line, made up of components turned on a 
lathe, instead of being an assembly of coils, 
capacitors and resistances. Robust mechanical 
construction and the elimination of sliding 
contacts makes these tuned circuits reliable 
and stable over long periods. 


TRANSMITTERS AND RECEIVERS 


The transmitter consists of a master oscil- 
lator (DET 24) stage, a first r.f. amplifier 
(DET 24) stage, a second r.f. amplifier (ACT 25) 
stage, and a modulated (ACT 25) or frequency- 
changer stage. In addition, there is a (DET 24) 
frequency-shifter stage for the derivation of 
local-oscillator power, together with its asso- 
ciated 20 Me/s ecrystal-controlled  shift-fre- 
quency generator. The transmitter is designed 
for normal operation at full output with a 
drive of 4V peak-to-peak of intermediate- 
frequency signal. This r.f. signal is amplified 
to a level sufficient fully to modulate the end 
stage of the transmitter in a wide-band ampli- 
fier, using Osram A1820 and KT67 valves. 
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The receiver (Fig. 4) uses a silicon crystal as 
frequency-changer, local oscillator power being 
fed from the transmitter via a filter consisting 
of two cavity resonators, which removes 
unwanted components generated in the fre- 
quency-shifter. The receiver i.f. amplifier 
consists of two stages each, using a pair of 
Osram E1714 low-noise triodes, followed by 
threes automatic gain-controlled stages each 
using a pair of Osram Z77 pentodes, and a 
further two stages each using a pair of Z77 
valves, the output stage being a cathode- 
follower consisting of a pair of Osram A1820 
valves. 

The radio-frequency filters used in the system 
are of two main kinds, i.e., band-pass filters 
comprising pairs of coupled resonant cavities, 
and special band elimination filters, which 
are based on the properties of muliple resonant 
lengths of transmission lines. Examples of the 
first kind of filter can be seen in Fig. 3 and of 
the second kind in Fig. 5. Similar resonant 
line principles are made use of in the contact- 
less r.f. switch (shown in Fig. 3), which is used 
for switching over to standby receivers and 
transmitters. 

For the reversible link, which is now being 
operated, only two aerials are provided at each 
repeater station and since the transmitter 
and receiver are both connected to each aerial, 
there is a physical path from transmitter to 
receiver. The change of direction of trans- 
mission is produced by the operation of further 
contactless switches, and the receiver is pro- 
tected from signals from the transmitter by 
the combination of line and cavity filters. 


CONCLUSION 
We conclude with an outline of the history of 
the system. The Post Office specification was 
issued in November, 1946, and extensive field- 





FiG. 6—-DUNSTABLE REPEATER STATION 


trials to prove the practicability of the system 
were carried out by a small research team from 
the G.E.C. Research Laboratories during 
December, 1946, and January, 1947, at the 
depth of the most severe winter for many 
years. An instruction to proceed with the 
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project was received by the G.E.C. in May, 
1947. The building-up of the team at the 
Wembley Research Laboratories began immedi- 
ately, and the design of the system was started. 
Just over a year later, in June, 1948, a success- 
ful demonstration was given of transmission of 
405-line television signals, using apparatus 
typical of that which had been developed. 
This followed upon the conclusion of extensive 





Fic. 7—TERMINAL TOWER ON MUSEUM 
TELEPHONE EXCHANGE, LONDON 


field-testing of the route, which had been finally 
chosen. The next year was devoted to the 
elimination of teething-troubles ard to the 
engineering of the equipment. The production 
and installation of the equipment was a joint 
effort by G.E.C. Telephone Works, Coventry, 
and G.E.C. Research Laboratories, Wembley, 
and culminated on August 31, 1949, in the 
first transmission of television signals from a 
temporary terminal station at the Wembley 
Research Laboratories, through Harrow Weald, 
Dunstable, Blackdown and Rowley Regis 
repeater tations, to the Telephone House 
terminal station at Birmingham. This trans- 
mission included pictures broadcast by the 
B.B.C. from Alexandra Palace and received 
at Wembley for relaying through the link. 





Technical Reports 


Road Note No. 6: Damage to Roads Caused by 
the Drought of 1947. The Road Research Labora- 
tory, D.S.I.R., London. His Majesty’s Stationery 
Office. Price 9d.—Severe drought, such as that 
experienced this summer, may cause extensive 
cracking and settlement of road surfaces. Such 
damage occurs mainly on heavy clay soils and is 
likely to be aggravated by fast-growing vegetation 
growing close to the road. An account of cases of 
drought damage inspected by the Road Research 
Laboratory is contained in this Road Note. 

The main purpose of the report is to assist engi- 
neers to recognise when damage is caused by drought 
so that a correct diagnosis can be made and the 
appropriate remedial ineasures applied. Normally 
dry spells do not affect moisture conditions under the 
road bed at a depth greater than about 2ft, and 
the resulting movements of the road crust are 
negligible. In 1947, however, clay subgrades were 
found to be affected to a depth of as much as 5ft. 
Extensive cracking of road surfaces occurred and 
settlements amounting to 3in or 4in were recorded. 
Similar damage is likely to have been caused by the 
drought this summer. In most cases the road 
surface returns to its original level during the subse- 
quent rainy season. Preventive measures are likely 
to be costly, and they are only likely to be justi- 
fiable on important roads and when the subsoil is 
particularly susceptible to volume changes. 
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CRANKCASE EXPLOSIONS 

THE discussion, held on Thursday, Novem- 
ber 3rd, under the joint auspices of the 
Institute of Marine Engineers and the Diesel 
Engine Users Association, on crank chamber 
explosions, is reported elsewhere in this issue. 
It is a type of technological activity 
much to be encouraged. Where experienced 
users of engines can be brought together 
and induced to relate their experiences and 
state their views, the narrations cannot 
fail to be of practical value. The discussion 
did not reveal any body of opinion which 
could cause undue apprehension. It did 
disclose, however, a certain anxiety as to the 
increasing difficulty in finding personnel 
(watch-keepers and maintenance men) pos- 
sessing the training and flair requisite in 
those called upon to operate and maintain 
heavy-oil engines. That there have been a 
few serious accidents is well known, but the 
number of such accidents lies in so small a 
proportion to the number of engines in use— 
or to the collective h.p. of such engines— 
that it is very easy to exaggerate the risk 
and to lose sight of the security with which 
heavy-oil engines have operated. As was 
strongly brought out during the discussion, 
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explosions and fires have been experienced 
not only in all manner of prime movers but 
in their auxiliaries also. Fires and explo- 
sions in one form or another have taken 
place not only on oil engines but on steam 
turbines, reciprocating steam engines, gear- 
boxes, exhaust pipes, boiler combustion 
chambers, flues, tanks and compressed air 
systems. It would therefore be a very great 
mistake to suppose that the crankcases of 
oil engines were the sole foci for occurrences 
of this kind. 

Several speakers in the discussion quoted 
instances of explosions in the crankcases of 
forced-lubrication steam engines. Other 
speakers could recall no explosion which had 
taken place, in their experience, on any 
description of oil engines. Astronomical 
numbers of motor-car—and vehicle engines 
in general—operate, as is well known, with 
virtual immunity from such troubles. It 
was remarked, by one speaker, that the 
development of the petroleum engine was 
strongly influenced by an accident which 
occurred sixty-four years ago, when Akroyd 
Stuart was experimenting with a tinning 
pot. Some drops of petroleum fell into the 
molten metal and were vaporised. On 
coming into contact with a naked light, 
this vapour was ignited, causing a mild 
explosion, which, while it shook Akroyd 
Stuart bodily, shook him still more mentally, 
since he at once recognised the energy latent 
in the finely divided oil-air mixture. Stuart 
went back to Bletchley and commenced 
those investigations which resulted in his 
patent of 1890 for the heavy-oil engine with 
injection of fuel at the end of compression. 
Thus it happened that the evolution of the 
modern compression ignition engine got its 
first impetus from an explosion, and while 
the engineer was “‘ hoist with his own petard ”’ 
he came down to some purpose. In speaking 
or writing of accidents, we do well to dif- 
ferentiate between accidents which result 
from causes easily ascertainable and acci- 
dents the cause or causes of which are com- 
paratively obscure. Most of the explosions 
and fires which are on record have been due 
to easily ascertained causes. For example, 
the introduction into an inflammable atmo- 
sphere of a naked light is an utterly reckless 
procedure and damage resulting therefrom 
cannot be described as accidental. Failure 
to shut down an obviously overheated engine 
or the opening of a crankcase cover on 
such an engine while still hot, may have 
serious consequences but these are not 
accidental. An accident takes place when, 
with everything in apparently good order 
as regards both the engine and the operating 
conditions, something happens suddenly and 
unexpectedly. Such accidents (on oil en- 
gines) are very rare and what we have chiefly 
to deal with are those mishaps—such as 
fires and explosions—which, their origin 
being in no way obscure, should not occur. 
Adequate instrumentation, safety devices 
and notices fixed to starting positions will 
always be requisite. They may not avail, 
however, to prevent trouble due to ignorance 
or lack of skill in operators. People who do 
not accept advice are hardly likely to listen 
even to warnings, and it is certainly true 
that the main cause of such fires and explo- 
sions as occur on heavy-oil engines lies in 
some faulty condition of the engine, a con- 
dition which, with good design and inflexible 
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maintenance, would not exist. The fitting 
of re-closing ‘‘ explosion” covers providing 
a certain area of opening per unit of crank. 
case volume will not remove the cause of 
trouble, though it may lessen the conse. 
quences thereof. What must be prevented 
is the initiation of mechanical distress due 
to mal-alignment and/or overheating of the 
engine, defective lubrication, inadequate 
accessories, &c. No precautions or safety 
devices can take the place of skilled main- 
tenance, or what might well be. called 
‘* preventive’ maintenance, which corres. 
ponds to that preventive medicine so bene- 
ficial in maintaining the human organism. 
This brings us to the position from which 
we started, which is to affirm that the vital 
safeguard is to be looked for in skilled super- 
vision and in the intelligent application of 
worthwhile instrumentation and accessories, 
Several speakers in the discussion called for 
greater attention in the provision of really 
adequate oil coolers and for the use of splash 
plates designed to prevent excessive bom- 
bardment of the oil by the rotating and 
reciprocating parts of the engine. An aspect 
of present day manufacturing practice is, 
of course, the vast (and inevitable) use of the 
methods of quantity production. The days 
when engines were “tailor made” has 
not wholly passed but the assembly line is 
now the predominant manufacturing system. 
Let us not forget that the skilled engine fitter 
was evolved by the older methods and that 
he does not blossom on the assembly line. 
Engine builders should regard the selection, 
training and encouragement of skilled main- 
tenance men as a very important part of 
their business. Without them there can be 
no such thing as preventive maintenance. 


FALLACIES 


Most of us pride ourselves on the exactness 
of our expression and the way in which we 
approach every problem with an open mind, 
yet if we examine the matter honestly and 
impartially we shall probably find that we 
are still guilty sometimes of making false 
statements and acting on insufficient evid- 
ence. We may be prone to accept the ex- 
pressions of others, expressions which 
appeal to us. Yet if we more carefully 
analysed them we should have to admit 
that they are untenable. How often have 
such dictums as “there is no sentiment in 
industry ”’ been quoted as almost axiomatic? 
That dictum probably originated in the 
perfectly just contention that one must 
not be biased by personal considerations. : 
But it is being increasingly realised .that 
the more efficient engineering organisations 
are those in which the team spirit is 
fostered, which in turn necessitates the 
introduction of real sentiment with an 
understanding of the value of personal 
relations and the contributions made by 
each individual to the realisation of the aims 
of the undertaking as a whole. It may be 
that the case cited is an extreme one. 
But it may give an indication of what 
is in mind. 

It is not only in our expressions but in the 
very terms that we use that we often have to 
confess ourselves guilty and it should come 
as a shock to our susceptibilities when we 
read statements, unfortunately sometimes 
creeping into the technical press, such as 
“the ship attained a speed of 21 knots per 
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hour when on her trials,” thus suggesting 
that the knot is a measure of length rather 
than a rate of progression. While it is 
admitted that this fallacy is more frequently 
met with in non-professional circles, even 
engineers are sometimes guilty of looseness 
in the terms they use. Both the Latins and 
the Greeks have left us many sayings, com- 
monly regarded as proverbs, which by their 
brevity and truthfulness are commendable, 
but here again it is suggested that we should 
examine them closely to satisfy ourselves 
that we are not in reality countenancing a 
fallacy if we use them. How often do we 
quote experimentia docet, where we could 
probably cite many an instance where our 
own experience or that of others has failed 
to teach us anything! For experience is 
only able to teach when there is a definite 
capacity to benefit from that experience. 
Would not the motto be more strictly 
truthful if rendered ‘experience should 
teach?’’ To consider one more quotation 
from the classics, we may think that in 
medio tutissimus ibis is strictly true, and yet 
by dwelling on the idea we may easily fall 
into the trap of always playing for safety, 
which is normally the enemy of progress. 
Perhaps one of the commonest fallacies 
encountered is that which consumes that 
a good leader, a good foreman, &c., is 
‘born not made,” whereas even though 
natural aptitude may be a_ valuable 
asset, many an apparently unsuitable 
individual has by judicious and pains- 
taking training been found to be an executive 
of outstanding worth. All of us have at 
times reached the conclusion that one of our 
employees is inherently bad, whereas change 
of environment or other circumstances has 
made us realise that our thoughts were 
fallacious. A line of steamships that boasts 
of maintaining a family spirit was only too 
conscious of the shortcomings of one of a 
crew ; he was last to work, first to leave, and 
a regular slacker. The manager suggested 
to him that as a member of a family he would 
wish to pull his weight, but that possibly 
his work was not congenial and it was pro- 
posed to make him an engine-room greaser. 
The engines of that ship became the smartest 
in the fleet, and the greaser was the first on 
the job and the last to leave it. To have 
branded him as incurable would obviously 
have been a fallacy. On the other hand, 
those who speak of Mr. So-and-so being indis- 
pensable are likewise guilty of a fallacy. 
Indeed, it is often remarkable how soon an 
‘‘ indispensable ’’ member of the staff is 
replaced satisfactorily. It is often claimed 
that a young engineer has completed his 
education or training, a statement that con- 
tains at least two fallacies, the first being 
that education implies the passing of certain 
examinations, whereas it is being increasingly 
realised that the true object of education is 
to promote right thoughts, to teach men to 
think for themselves. For this reason the 
internal degree of a university has more 
to commend it than the external one, 
based exclusively on the results of 
examination. The second fallacy is that 
education is finished at the end of a college 
course, at the end of apprenticeship, or 
indeed when both periods have been satis- 
factorily completed. The truth is that the 
education of the engineer is never over: 
should a man think otherwise it is highly 
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likely that his usefulness is becoming a thing 
of the past. 

It would probably be possible to go on 
suggesting fallacies in thought and expression 
about our profession, but enough has been 
said to stress the importance of accuracy. 
It is idle to argue that engineering is not an 
exact science, and that therefore a degree of 
looseness may be permitted, for assuredly it 
should be the desire of each of us to make it 
as exact as possible, and ever keep abreast 
of the best modern practice. The so-called 
“rule of thumb ” methods of our ancestors 
are rapidly passing away and rough and 
ready thoughts and actions should similarly 
be buried. 





Obituary 
OSWALD LONGSTAFF PROWDE 


Ir is with deep regret that we have to 
record the death, on Saturday last, November 
5th, in a London nursing home, in his sixty- 
eighth year, of Mr. Oswald Longstaff Prowde. 
He was a valued member of the Egyptian 
Government Irrigation Service for some 
twenty years, and afterwards became a 
partner in the firm of Sir Murdoch Mac- 
Donald and Partners, consulting engineers, of 
72, Victoria Street, Westminster. After his 
retirement in 1942 Mr. Prowde went to live 
at 41, Harlow Moor Drive, Harrogate. 

Mr. Prowde was born in 1882 at Melsonby, 
in Yorkshire, and was the eldest son of the 
late Dr. Edwin Longstaff Prowde, of Sund- 
erland. He received his early education at 
Pocklington School, Yorkshire, and con- 
tinued his technical studies at St. John’s 
College, Cambridge, gaining his B.A. Degree 
with honours in the Mechanical Science 
Tripos. On leaving Cambridge he became 
assistant engineer on the staff of Mr. W. J. 
Cudwell, who was then the chief engineer of 
the Great Eastern Railway at York. 

In 1905 Mr. Prowde joined the Egyptian 
Government Irrigation Service and was 
engaged on various irrigation schemes until 
1911, when he was appointed personal tech- 
nical assistant to Sir Murdoch MacDonald, 
who then had the position of Under-Secretary 
of State for Public Works with the Egyptian 
Government. About 1916 he was chosen to 
accompany Mr. A. B. Buckley, F.C.G.L., 
M.I.C.E., on an expedition to Lake Tsana, in 
Abyssinia, in order to make a report on the 
possibilities of that lake for irrigation. He 
continued his service in Egypt and from 1917 
to 1925 he was resident engineer for the 
Gezira irrigation scheme, including the 
Sennar dam in the Sudan. His work was 
rewarded by his being made a Companion 
of the Order of St. Michael and St. 
George. He was also recipient of Egyptian 
Honours in the Orders of Ismail, Nile and 
Medjidieh. In 1926 he came to London 
and joined the firm of Sir Murdoch Mac- 
donald and Partners, consulting engineers, as 
a partner. In that office he took a keen 
interest in schemes for land reclamation and 
irrigation in Greece and Spain. 

In 1925 he was awarded the Telford Gold 
Medal for his paper to the Institution of 
Civil Engineers on “The Gezira Irrigation 
Scheme, Including the Sennar Dam on the 
Blue Nile.’ He joined that Institution in 
1908 and was made a full member in 1923. 
Later he was given charge of the design and 
constructional work in connection with the 
second heightening of the Aswan dam. He 
also prepared new schemes for barrages in 
Egypt. Work in this country included the 
Whitehaven harbour scheme and the Brora 
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hydro-electric scheme in Sutherlandshire, 
Scotland. 

His last work for the firm was connected 
with the River Great Ouse flood protection 
scheme, a scheme described and illustrated in 
our September issues of 1942.. Mr. Prowde 
had a quiet and unassuming manner, and he 
endeared himself to a wide circle of friends, 
both in Egypt and in London. 





Letters to the Editor 
(We do not hold ourselves responsible for the opini 
e — ‘or opinions of 


DRAWING AN ELLIPSE 


Smr,—In the article entitled “‘ Drawing an 
Approximation to an Ellipse,” the author, 
Mr. A. P. Marston, says that he “is not aware 
of the publication of any method which gives 
a close approximation to the true ellipse.” 
T enclose a copy of our issue, dated December 10, 
1948, from which you will see that the method 
given by Mr. Marston is the same as that 
described in my journal. 

F. J. Camu 
October 31st Editor, Practical Engineering. 

[Mr. H. G. Rust, A.M.I.Mech.E., author of 
the article to which Mr. Camm refers, has also 
written to us drawing attention to his article. 
The treatment of the subject by Mr. Marston 
was very much fuller than that devoted to it in 
Practical Engineering. As so frequently hap- 
pens, it is clear that two individuals have simul- 
taneously and independently developed the 
same idea.—Ep. THE E.] 


PRESENT-DAY LOCOMOTIVE WORKING 


Str,—In Mr. Nock’s interesting article on 
G.W.R. “Hall” class locomotives he gives 
them as having 10in. piston valves with a ljin 
steam lap. This, of course, is the Churchward 
standard, and undoubtedly the first “‘ Halls” 
had these dimensions, but the later batches of 
those with the bar frames at the front end 
had cylinders similar to those fitted to the 
‘** Granges.””’ The G.W.R. never gave much 
away as concerned valve events, but during 
1938 I spent one Sunday on a Swindon outing 
and took the opportunity to do a bit of 
measuring. I found that the later ‘‘ Halls” 
and the ‘‘ Granges”’ had the diameter of the 
valve reduced to 9}in, but the steam lap 
increased to 14in, also the steam ports were 
increased from lfin to 27;in; the exhaust 
remained nil. I have no idea of the travel or 
leads as, of course, these are not simple to come 
by with Stephenson gear. 

The Present ‘‘ Halls ” now have plate frames 
the whole length of the engine, necessitating yet 
another change of cylinder design. Can Mr. 
Nock give us the valve events of this present 
type? I presume the reason for the smaller 
diameter was to reduce weight, as with 1}fin 
laps and 24;in ports the valve heads were 3{in 
long and the total length of valve over ring 
edges was 36in. I would add that I did find a 
pair of valves 10in diameter with 3{fin heads, but 
I could not find any cylinders to go with them. 
The old Churchward valves are 35}in long with 
3#in heads. 

C. M. Kemer, M.I.Mech.E. 

Bexhill-on-Sea, November 4th. 


————_———— 


Lona-SERVICE Awarps.—The Rotherham firm 
of Robert Jenkins and Co., Ltd., has recently 
presented gold wristlet watches to thirty of its 
staff and employees in appreciation of their long 
and devoted service. The presentations were made 
by Mrs. E. K. Jackson, grand-daughter of the 
founder of the firm. To mark the occasion the firm 
has produced an attractive booklet recording the 
names of its “gallery of faithful servants,”’ and 
including a brief history of the business which was 
founded in 1856. 
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Crankcase Explosions 


N Thursday, November 3rd, the Diesel 
Engine Users Association, jointly with 
the Institute of Marine Engineers, discussed 
the problem of crankcase explosions at a 
meeting in the lecture hall of the latter body, 
at 85/88, The Minories, London, E.C.3. 
Mr. W. Howes (President of the D.E.U.A.) 
presided, and was accompanied on the plat- 
form by Mr. R. K. Craig, representing the 
Council of the Institute of Marine Engineers. 

The following discussion took place. 

Mr. G. E. Windeler: I am very interested 
to note that the title for this discussion is 
the very open one of ‘“ Crankcase Explo- 
sions”’; it is not qualified in any way to 
indicate that it refers only to internal com- 
bustion engines. I have known several 
cases of crank chamber explosions on steam 
engines of the enclosed pressure-lubricated 
type. It is not implied that there has been 
a very great number of explosions in either 
diesel engines or steam engines and, indeed, 
there have not been a great many; but the 
results of some of those that have occurred 
have been unfortunate, for they have been 
fatal. As engineers, we want to know, 
first, what are the causes of these explosions 
and, secondly, what we can do to prevent 
them. 

Let us look at the possibilities which will 
lead to explosions. We have an enclosed 
chamber in which a number of parts are 
revolving and reciprocating. In the main 
the engines are single-acting; - therefore, 
there is a good deal of displacement in the 
crankcase, due to the pistons descending 
and rising again, a displacement of the air, 
mist, and anything else that is there. The 
running parts of an engine are susceptible 
to seizure. I have known bad seizures of 
pistons to occur owing to the gap in the 
piston ring being too small. A point which 
is very vulnerable is the piston pin, which is 
fixed in the piston with a fairly tight fit. 
If it is too tight, it distorts the body of the 
piston; if it is too easy, it will hammer 
when it gets warm. If the top piston bearing 
gets hot and begins to expand, it forces the 
piston out at the point where the bosses 
that retain it join up with the body of the 
piston. That is a very vulnerable change 
of section and investigation of piston seizures 
have shown that very wide bands of 
seize marks occur opposite those particular 
points, generally at about four places on 
the piston circumference. Quite high tem- 
peratures can be attained ; indeed, where a 
22in diameter piston has seized, I have 
noticed that the metal has reached the plas- 
tic condition, so that it rippled as the piston 
moved up the cylinder walls. Examina- 
tion of the liner showed displacements and 
little surface cracks, due to the pull when 
the piston moved. The fact that the metal 
was in the plastic condition meant that it 
was at least of blood-red colour, probably 
500 deg. or 600 deg. When that occurs, 
pistons are distorted and the liners have 
been known to crack in cases where that 
part of the liners has not been water-cooled. 
I cannot say that I have ever seen a liner 
cracked right through, due to the seizure of 
the piston, but where liners are not cooled 
they will crack. Obviously, if they crack 
there is very severe distortion, and in my 
opinion it is dangerous to run a piston that 
has seized and cooled again until one has 
taken it out, examined it and gauged it, 
to ensure that it is of the size that it ought 
to be. If such parts become hot they 


will constitute a danger, for there is a good 
deal of oil splashed about the crankcase. 
The crankcase contents are in a state of 
considerable turbulence, due to the dis- 
turbance from the piston, and so on; there 
is a good deal of splashing and the air in 
the crankcase is mixed with any liquid 
which is being thrown about. Oil from the 
piston pin is quite a large source. In cases 
where a piston has been allowed to run with 
very hot surfaces I have seen the portion 
at the bottom light up and the oil there 
actually burning—feebly, I agree, but, 
nevertheless, burning. 

You may ask whether, apart from the 
piston and the piston pin, any other parts of 
engines give trouble. I know of an engine in 
which a crankshaft was running on bronze 
bushes and where, as the result of the failure 
of the lubrication, two of the bushes seized ; 
that caused rise of pressure in the crankcase, 
and a violent detonation occurred. For- 
tunately, no one was hurt, but the experience 
does show that the danger is not limited to 
the piston, piston pin and top end bearing. 
Anything that is hot, so that it can raise the 
temperature of the vaporised fuel oil sand 
render it volatile and likely to detonate, gives 
the possibility of trouble. 

The difficulty about all these cases that 
have occurred is to get at the actual facts. It 
is difficult to repeat the conditions applying 
at the time of seizure in subsequent research 
work. We must not imagine too much, how- 
ever, but must try to get down to the facts. 
Trouble has occurred on internal combustion 
engines of the crosshead type, and it has been 
due to the crosshead and not to the piston, 
there being expansion in the guide and conse- 
quent seizure. Then somebody opens the 
door and you have the conditions which 
produce combustion; there is a rise of 
pressure, and it does not need a great rise of 
pressure to blow off the door of a crankcase. 
There is the danger that the volatile and 
burning materal from the crankcase may be 
blown around the engine-room. 

There is no question that there are certain 
vulnerables inside the engine. But when we 
think of the millions of horsepower installed 
in the form of diese! engines, even on the high 
seas only, and relate it to the number of 
accidents that have occurred at sea, I do not 
think we need worry ourselves a lot about it. 
However, like all good engineers, we want to 
find out what is likely to cause trouble, so 
that we can eliminate it. 

Mr. A. K. Bruce (Past-President, Diesel 
Engine Users Association): The description 
*‘ crank chamber explosions ”’ is, it seems to 
me, too loosely applied, since oil engine 
explosions are not confined to the crank 
chamber. Those whose memories go back 
to the early days of the diesel engine will 
recall that explosions took place in the 
bottles containing the injection air and 
starting air. Such explosions can also take 
place, under certain circumstances, in the 
exhaust manifold and elsewhere. The word 
‘explosion’ appears to be used, moreover, 
to cover oil fires as well as explosions 
properly so-called, and I think we should 
bear in mind that each occurrence needs to be 
considered in its proper category. An 
explosion can range from a mild “ puff ’’ to a 
violent detonation causing great damage. 

It astonished me very much, when visiting 
the recent Engineering and Marine Exhibition 
at Olympia, to find that there was—so far 
as I could see—only one oil engine which 
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carried an inscription calling attention to the 
danger of introducing naked lights into crank 
chambers. This inscription also drew atten- 
tion to the need to ee down the engine 
should any accessible part appear to be over- 
heated and to see that it had become coo! 
before any casing door was opened. There 
should certainly be agreement among oil 
engine manufacturers and engine users as to 
the manifest importance of seeing that such 
an inscription is put in a prominent position 
on any such engine. The need for it has, 
indeed, been stressed in memoranda issued 
some time ago by the British Ministry of 
Transport and the United States Bureau of 
Shipping. 

It will not be doubted that there must 
always be a cause—sometimes a plurality 
of causes—for any explosion on an oil engine. 
A major cause, as I do not doubt, has been an 
unsatisfactory condition of the engine, and it 
cannot be too strongly urged that oil engines 
require a particularly hign degree of main- 
tenance attention if they are to be kept in a 
condition affording security. Most of the 
troubles with oil engines are due to over- 
loading, and it can be deemed axiomatic that 
if an engine which, operating in a definitely 
unsatisfactory condition, is overloaded, then 
trouble is certain. Particular care should be 
taken by all oil engine users with a view to 
ensuring that there is no possibility of fuel 
oil mixing with the lubricating oil. They 
should also make sure that the oil coolers are 
sufficiently large at the outset and that they 
be kept clean. Personally, I have never 
known a case where the oil cooler was too 
large, but I have repeatedly found the oil 
cooler to be too small. While my own expe- 
rience has been mainly with engines of cross- 
head types, where the combustion chamber is 
effectively isolated from the crank chamber, 
the vast majority of internal combustion 
engines are built with trunk pistons. There 
can be no doubt, however, that the larger the 
cylinder the more vital it becomes to make 
sure that the clearance is correct and that the 
alignment is accurate. Any discrepancies in 
these respects are apt to be dangerous, and 
particularly so where the engine is heavily 
loaded. Should the combustion forces be 
taken on tie rods, distortion due to excessive 
or unequal tightening can make things 
infinitely worse. I further believe that every 
effort should be made to ensure the minimum 
bombardment of the crankcase oil by the 
rotating parts, in which connection the 
effective use of splash plates is much to be 
recommended. I should also like to empha- 
sise the importance of avoiding oil pools and 
even oil droplets on all external parts of the 
engine. 

I have referred to trunk piston engines 
as requiring particular attention in respect 
of the clearance—with the engine in hot 
condition—between piston body and liner. 
The adequate sealing of the combustion 
chamber is also most important and special 
attention should be given to the maintenance 
of the oil scraper rings. With a heavily 
loaded engine any tendency to seize will 
cause immediate overheating and this may 
not be discerned until the conditions have 
become really dangerous. It is certainly 
desirable that all practical provision be 
made in the way of instrumentation so that 
the condition of inaccessible parts be as far 
as possible under observation. 

Mr. G. B. Fox: The problem of prevention 
of explosions in crankcases can be divided 
into two parts, ie., the formation of an 
explosive mixture and the means for igniting 
it. It is difficult to ensure that the presence 
of one of these two conditions can never 
under any circumstances occur. A guarantee 
against the existence of one of them is all 
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that is required in theory; although pos- 
sible, such a guarantee is scarcely practic- 
able. From evidence obtained in several 
instances, it appears that conditions in 
the crank chamber have been over-rich, 
because not until a crankcase door has 
been removed, admitting air, has a violent 
explosion occurred. This condition may 
arise from overheated parts in the crankcase 
producing vapour from lubricating oil or 
from abnormal blow-by past the pistons. 
On the contrary, in normal-running engines 
in the laboratory, samples of gas from the 
crankcase show invariably that it is about 
9) per cent air, Thus, it is felt that the 
factor mainly responsible is the overheating 
of some internal part, by which both the 
vapour and the ignition may be produced. 
This is a fairly obvious conclusion at which 
the Ministry of Transport has arrived. It 
seems then, in order to minimise the chance 
of explosive conditions arising, the maximum 
use of temperature indicators and blow-by 
gauges should be made. Distant reading 
thermometers from main bearings ; thermo- 
meters in oil pockets in crankcase doors, 
and a simple blow-by indicator on each 
cylinder, together, would go far to warn the 
engineer of abnormal conditions. Finally, 
I would suggest that ignition due to piston 
seizure is less likely to take place with 
aluminium alloy pistons than with cast 
iron pistons. 

Mr. R. K. Craig: In my opinion there is 
only one means of avoiding crankcase 
explosions, that is to ventilate the crank- 
case to a maximum degree, which means 
using oil coolers and bigger fans, but it is 
certainly my idea of a cure. 


Mr. F. Blackith: Reference has been 
made to ring gaps causing explosions. 


It seems to me that one of the things which 
it is most difficult to get engineers to do is 
to fit rings having sufficient gap; for some 
reason they seem to think that the closer 
the gap the less will be the blow-by and the 
lower will be the oil consumption. A gap 
of 0-003in per inch diameter is the absolute 
minimum to which a ring should be fitted ; 
a gap of 0-004in per inch diameter is on the 
safe side. It has never been proved by 
meters that even with a gap of 1/50th of 
the diameter there has been an explosion 
in a hot crankcase from that cause, or that 
the pressure does not rise until the ring gap 
exceeds 1/50th. Therefore, there are two 
points which I see as being most important 
from the point of view of preventing explo- 
sions. The first is that of stopping blow-by, 
to take prompt action to stop an engine, 
if it is a land-based engine, in order to free 
the rings which may be stuck in the grooves, 
to find out why they are stuck, whether the 
trouble is due to lubricating oil, and so on, 
and to take measures to prevent the trouble 
recurring. If there is evidence that deter- 
gent oil should be used, then use it. 

The second important point is that of boss 
distortion and its effect on skirt seizures. 
It is a question as to how large a boss should 
be on a piston in order to carry out its duties 
of supporting the pin and transmitting the 
load; it is important to ensure that it is 
not too large, for too large a mass may lead 
to seizure. I had hoped that Mr. Fox would 
have touched on that point, for it is a very 
strong point at the Admiralty Laboratory ; 
he has relieved pistons at the point where 
the boss joins the body with the skirt, and 
that does eliminate quite a lot of the risk 
of seizure. 

Mr. Deighton: I could not agree more 
than I do with what Mr. Bruce has said con- 
cerning the fundamental importance of 
employing the right personnel, and I venture 
to suggest that most of the explosions that 
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have been experienced would not have 
occurred if the personnel who were on watch 
really understood what they were watching 
and took sufficient interest from the point of 
view of preventing those conditions which 
caused the explosions. 

Mr. A. F. Evans: Perhaps I may ask Mr. 
Fox if it is really true that the exhaust gases 
can be dealt with in a scrubber and then 
carried into the crank chamber, so that the 
atmosphere in the crank chamber is inert and 
the risk of explosion is ruled out. Perhaps I 
may mention that in the conventional auto- 
mobile engine, say, a six-cylinder job, where, 
we may take it, the atmosphere in the crank- 
case consists entirely of exhaust products 
which have leaked past the pistons, I do not 
think there has been any indication that 
those exhaust products, which are not 
scrubbed and cleaned, have a bad effect on 
the contents of the crankcase. If it should be 
possible to apply the principle to the diesel 
engine, it does seem to me to be a very 
reasonable method of eliminating this danger 
of explosion. In a small engine perhaps it 
does not matter. 

Mr. N. P. Blackburn : It seems to me that 
there has been a tendency to consider just one 
cure for these crankcase explosions. I suggest 
the possibility that there is more than one 
cure, for the reason that there ismore than 
one problem. The suggestion has been made 
that really full-scale ventilation would provide 
one solution. Not so long ago we had crank- 
case-scavenged engines ; I personally do not 
know of explosions occurring in such engines, 
but it would be interesting to know if one has 
occurred. We have now medium-speed 
engines running at, say, 750 r.p.m., and they 
are of quite high power, and those engines 
present an entirely different problem from 
that of the slow-speed steam engine. In the 
case of the slow-speed steam engine you have 
a crankcase in which oil vapour exists, but 
where there is scarcely any oil mist. In the 
medium-speed and high-speed engines we 
have to-day lubricating oil pressures of 60 Ib 
per square inch ; the oil comes through the 
main bearing, through the crankshaft into 
the crank end bearing, and up the centre of 
the connecting-rod. With bearing clearances 
of round about 0-008in the effect is to create 
a very dense mist, and the droplets, when 
mixed with air, form an explosive mixture. 
The general opinion in respect of engines of 
that type, such as I have read myself, both 
in Britain and America, is that the density 
of the mixture of oil droplets and vapour is 
such that it is too rich to be explosive. I 
think there must be quite a lot in that, for 
the simple reason that we do not hear much 
about crankcase explosions in engines of that 
type. On the other hand, on bigger engines 
we have had explosions. I suggest that the 
classification societies, which are now taking 
an interest in the danger of explosions, should 
be led away from the laying down of a hard- 
and-fast rule. One rule which has been 
suggested is that, above a certain horse- 
power, crankcases should be protected by 
explosion doors. I suggest that for an engine 
of 500 h.p., running at 100 r.p.m., there may 
be good reason for that ; but if it is of 2000 
h.p., running at 1000 r.p.m., there will be a 
very great difference in crankcase volume and 
the quantity of vapour present. Whether or 
not we can persuade the Ministry of Trans- 
port and other bodies to consider that aspect 
it is difficult to say ; but I do feel that two 
bodies such as ours should at least be able to 
put forward an opinion worthy of some 
consideration. 

Mr. G. Soutar: I would align myself with 
Mr. Craig in expressing the opinion that there 
should be excess of air in the crankcase. 
There are three essentials for combustion ; 
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there must be a combustible vapour, sufficient 
air to support combustion and sufficient heat 
to fire the charge. ‘‘ Sufficient air’’ means 
just the right quantity—not too little, not 
too much. If there is too much air, I do not 
see how there can be an explosion. That is 
what Mr. Craig was getting at. 

Mr. Howes: I think we should emphasise 
that serious crank chamber explosions are 
very, very rare, bearing in mind the enorm- 
ous number of engines in use. But we run 
many other hazards which are very much 
greater than the hazard of crankcase ex- 


plosion. I think the cooling of the oil is a 
very important feature. Oil coolers are too 
small. 


Reference to pistons has been made by 
Mr. Fox. The actual seizing temperature of 
any metal is its melting point. The melting 
point of aluminium is about 1200 deg. Fah., 
whereas that of cast iron is 2200 deg. Fah. 
A seized cast iron piston will reach a tem- 
perature of about 2203 deg. Fah., but the 
temperature of a seized aluminium piston 
will not exceed about 1220 deg. Fah.; it 
cannot rise above that, because then the 
metal begins to melt. In the case of the cast 
iron piston, Mr. Fox has already demon- 
strated that the working temperature on the 
crown is somewhere about 800 deg.; the 
temperature of the crown of an aluminium 
piston, which is a much better conductor of 
heat, is about 530 deg. So that oil which is 
splashed from an aluminium piston comes off 
much cooler than that from a cast iron 
piston, and the atmosphere in the crankcase 
is cooler. I sometimes wonder whether a 
useful purpose would be served by circulating 
crankcase air deliberately by means of a fan 
into a cooler and thereby reducing its 
temperature, because the lower the tempera- 
ture in the crankcase the larger will be the 
oil drops and the larger the drops the less the 
danger of explosion due to sparks. Coming 
to hot pistons and bearings, recently I have 
put a thermometer on to the crankcase door, 
right in the line of the fling of oil from the 
crank. It is very obvious that any oil that 
is coming off a hot bearing or from a piston 
is flung right on to that thermometer, so that 
it can be seen at once if any particular line is 
warming up and precautions can be taken in 
good time. 

The problem of personnel is very import- 
ant; there is no doubt that the spirit and 
intent of the operating staff has a tremendous 
influence on the prevention of accidents of 
any kind. If you put an engine into the 
hands of a first-class man he will make it 
work well; but the finest machine ever 
invented, if operated by an indifferent man, 
will give trouble. That fact cannot be 
stressed too much, and I am very glad that 
it has been raised. 
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Tae “ BULLETIN oF ELECTRICAL ENGINEERING 
Epvucation.”—The third issue of the “ Bulletin 
of Electrical Engineering Education ” was published 
recently by the organiser, Mr. Eric Bradshaw, 
College of Technology, Manchester. Among the 
main articles in this issue are ‘‘ The Principles of 
the Le Blanc Three/Two-Phase Transformation,” 
by Professor G. H. Raweliffe; ‘‘ Synchronous 

achine Reactances,” by N. N. Hancock, and 
‘* A Model of the M.M.F. Wave of a Polyphase 
Winding,” by 8S. Neville. The contents also include 
abstracts of reports on laboratory experiments. 
Initially, publication of the “ Bulletin ” depended 
upon funds provided by the Governors of the College 
of Technology, Manchester. To assist the early 
development of this publication the Council of 
the Institution of Electrical Engineers has made a 
grant towards its maintenance for a limited period. 
Now the “ Bulletin ”’ is to be issued on a subscription 
basis. To bring the publication within the reach 
of individual teachers as well as educational estab- 
lishments, the subscription will be 10s. 6d. per 
annum, for a minimum of two issues, starting with 
the fourth issue. Full particulars can be obtained 
from the organiser at the address given above. 
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Twist Drill Works of the English Steel 


Corporation 


OR many years the English Steel Corpora- 
ge has manufactured a very wide range 
of small tools and a few years ago a scheme 
was put in hand for the concentration of all 
the departments engaged in this class of 
work in a single large factory at the North 
Street Works, Openshaw, Manchester. The 
first step taken in carrying out this scheme 
was the allocation of some 62,000 square feet 
of the available floor space for the manufacture 
of twist drills and a finished tool stock room. 
At the same time a new production lay-out, 
based upon the firm’s extensive experience 
and taking advantage of the latest methods 
and equipment, was planned. This new 
drill-making section of the factory is now in 
full production and is considered to be one of 
the more up-to-date and efficient plants of its 


turing processes this batch is kept together 
until, as finished tools, it reaches the stock 
room or despatch department. 

It should be mentioned here that straight- 
shank drills are manufactured throughout in 
high-speed steel, but most Morse taper-shank 
drills are produced with the fluted portion in 
high-speed steel and the tapered shank in a 
suitable carbon steel. For this reason a sec- 
tion adjoining the raw material stores has been 
laid down and equipped for welding together 
the two component parts of the taper-shank 
drills before they are delivered to the machining 
lines. The trays containing the taper shanks 
and the bodies of the drills are transferred 
on rubber conveyors, which extend from the 
stores to a group of butt welding machines, 
whilst the trays of blanks for the straight- 





RECEIVING SECTION 


kind in the country. It is now engaged in the 
manufacture of standard and special taper- 
shank and straight-shank high-speed drills, 
three and four flute core drills, centre drills 
and jig boring drills, at an overall average rate 
of some 1500 per hour. 

It will be appreciated that as all the steels 
used for the manufacture of small tools are 
made by the same company, it is in a parti- 
cularly advantageous position to exercise full 
control over its products at every stage. Steels 
in bar form are delivered to a large store in 
one corner of the factory and for drill-making 
alone some 300 tons of bars from 0-050in to 
4-5in diameter are always in stock. In the 
stores, a photograph of which we reproduce 
on the opposite page, the bars are stored 
vertically in racks designed and arranged 
to make full use of the space available 
and at the same time to facilitate the 
withdrawal and handling of material in all 
lengths and sizes. A number of machines 
immediately adjoining the storage racks are 
engaged in the initial stages of manufacturing 
the drills. On these machines the bars are 


centreless ground, cut to length, and in some , 


cases blanks are prepared for welding before 
the steel is issued to the production lines. 
Cut lengths are despatched from the stores 
in trays of a standard size, each tray being 
designed to hold not more than a certain maxi- 
mum weight of blanks. With the system used 
throughout the factory, if an order calls for 
dozens, hundreds or thousands off, the job 
is split up and only a number of blanks up to 
the specified weight is carried on each tray. 
A separate job card is also issued for each 
bateh. Throughout the following manufac- 
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shank drills are taken on electric trucks straight 
to the machining lines. 

Four butt welding machines have been 
installed for assembling the taper-shank drills, 
each machine covering a range of diameters. 
As each pair of blanks is welded together it is 
transferred to a small stress-relieving furnace 
and then cooled in a sand box. Before leaving 
this section the welding flash is removed from 
each drill blank and it is normalised ready for 
machining. The smaller sizes of taper-shank 
drills are made by brazing a standard high- 
speed straight-shank drill into a drilled carbon 
steel taper shank on a_ specially designed 
high-frequency brazing unit in the main pro- 
duction line. 

The twist drill machining section of the 
factory is laid out in three main lines, in the 
centre of each of which is an enclosed control 
and inspecting room. The machines are 
arranged in two parallel lines, extending from 
each side of the control rooms, and an endless 
conveyor from the rooms passes along the 
centre of its two machine lines. One of the 
illustrations on the opposite page shows 
two of the machine lines and a control room. 
All work blanks on their trays are delivered to 
the control rooms and after inspection are 
placed on platforms on the conveyors for 
transfer to the appropriate machine. Each 
of the platforms is numbered and, at set inter- 
vals, the conveyors make one complete cycle 
and stop automatically with the platforms at 
their appropriate machines. Whilst the con- 
veyor is at rest the machine operators remove 
to tables near their machines any work 
tray sent by the control room, and replace it 
with a tray of finished work. Until a tray of 
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work has been completed the operator does 
not pay any attention to movements of the 
conveyor and no further loading is placed on 
the machine by the control room.. Between 
each stage in machining the work is inspected 
in the control room before being passed out 
for the next operation. As can be seen from 
one of the illustrations, roller conveyors are 
arranged round the sides of the control rooms 
and when all the operations have been com- 
pleted on the lines of machines on one side of 
a room, the trays are easily transferred to the 
opposite side for despatch to machines on the 
other lines. With this system of controlling 
machine loading and transporting work all 
manhandling and trucking of work in the shops 
has been eliminated. The work trays are 
delivered at the correct height for pulling off 
on to the machine work-tables and operator 
fatigue and time loss caused by moving work 
from floor level and back is eliminated. 

One complete production line is laid out for 
machining standard taper-shank drills. The 
machines on one side of its central control 
room centre, turn, mill the tang, cone and mark 
the drills, and the machines on the other side 
groove and mill the diametrical reélief. 
On the next production line standard 
straight-shank drills are made, the machines 
on one side -being laid out for cropping, 
coning and grooving, and on the other 
side for centreless grinding, grinding the dia- 
metrical relief and point grinding. The third 
line of machines is equipped on one side for 
grinding the diametrical relief, cylindrical 
grinding and point grinding of taper-shank 
drills. The other side of this line is equipped 
with plant for the production of special length 
drills. 

A wide variety of modern automatic and 
semi-automatic plant is used in the production 
lines and, although many standard machines 
are used for single-purpose work, the tooling 
in the main is arranged to cover the machin- 
ing requirements of a range of drill sizes with 
a minimum loss of working time. Among 
the specially designed machines at work are 
the interesting groups of multi-spindle drill- 
groove milling machines, which are shown in 
one of our illustrations. These machines were 
designed and built by the Cincinnati Milling 
Machines, Ltd., in conjunction with the com- 
pany’s engineers. They are specially designed 
around the ‘‘ Hydromatic’”’ milling machine 
and are fitted with a servo attachment con- 
trolling the cutter head, each being arranged 
to mill the grooves of three drills at a time. 
The range of drills grooved on these machines 
has a fixed spiral angle of 274 deg. with a 
constant tapering web thickness of 0-010in. 

The machine table feed is drivon by a 
Keelavite motor through change gears and a 
worm driving a wormwheel in the lead screw 
and, for quick traversing, the worm is coupled 
directly to the hydraulic motor spindle. The 
work-holding spindles are rotated to give 
the spiralling motion through a chain drive 
from the table feed drive. By this arrange- 
ment the spindles are rotated in each direction 
in unison with the table movement. To index 
the spindles at the end of the return movement 
a hydraulically operated rack and pinion is 
fitted. 

When three drill blanks have been loaded 
into the spindles of the machine and the 
starting lever engaged, the table quickly tra- 
verses to the starting position at the back of the 
drill. Slow traverse in the forward direction 
is then automatically engaged, the cutter 
spindle lowered into its cutting position and 
gradually fed in to the correct depth at the 
tip of the groove. The table traverses until 
the groove is cut the full length of the drill, 
when the cutter head automatically rises and 
the table is put into the reverse motion. 
At the end of this motion the spindles 
automatically index 180 deg. and the second 
grooving operation commences. At the end 
of the second operation the cutter spindle 
rises clear of the work and the machine auto- 
matically stops. 

The work trays are taken from the produc- 
tion lines on electric platform trucks or roller 
conveyors to a lerge heat-treatment depart- 
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ment laid down in ene corner of the factory. 
A number of the gas-fired furnaces in this 
department have been specially designed and 
built for the continuous batch hardening of 
the smaller sizes of drills. These furnaces are 
fitted with rotating heads or conveyors, which 
carry the drills through preheating stages 
before submitting them to the hardening tem- 
perature and finally an air blast. 

From the production lines the finished drills 
are taken to a central enclosed stock room and 
despatch department, the organisation and 
lay-out of which is of the same high order as 
the remainder of the factory. In this depart- 
ment a system of roller conveyors has been 
laid down to facilitate the movement of work 
trays and equipment, for the latest methods of 
cleaning, protection and packaging has been 
installed. All work entering this department 
undergoes a final inspection, in the area to be 
seen in the photograph we reproduce on page 
559, before being accepted for storage or 
despatch. 

After inspection the tools are degreased and 
either dipped in a rust preventative or coated 
with a plastic, before being wrapped or car- 
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toned as the type of tool and conditions of 


service demand. Tools not required for imme- 
diate despatch are stored at one end of the 
department in steel bins or on peg racks in 
curtained enclosures designed to exclude dust. 

A simple yet very effective visual recording 
system has been evolved in the production 
control section, which schedules and controls 
the movement of all work in progress in the 
factory. This system provides at all times a 
clear picture of the work going through the 
shops and accurate information is immediately 
available on the production capacity of each 
machine, the load of work and the position 
of an individual order in the shops. 

In this new factory the firm has not only 
laid down an efficient modern drill-producing 
plant but it has also gone to considerable 
trouble to make the working conditions of its 
employees as congenial as possible. The 
plant and machines are well spaced and give 
no impression of overcrowding ; the lighting, 
heating and ventilation is excellent throughout, 
and the system of distributing work obviates 
a considerable amount of fatigue on the part 
of operators. 


Double-Decked Train on the 
Southern Region 


N Wednesday, November 2nd, the double- 
decked, eight-coach train built to the 
designs of Mr. O. V. Bulleid, the former Chief 


seating accommodation in the upper compart- 
ment, to which access is given by the stairs on 
of the 


the left-hand side compartment, is 








FOUR-COACH DOUBLE-DECKED UNIT 


Mechanical Engineer of the Southern Region 
of British Railways, was placed in service on 
the routes to Dartford. 

This eight-coach train provides seating 
accommodation for 1016 passengers, as compar- 





FABRICATED TRAILER WHEELS 


ed with the 772 seats of a normal eight-coach 
train. Each of the double compartments has 
eleven seats in the lower and eleven seats on 
the upper deck, and an impression of the lay-out 
of one of the lower compartments is given in 
one of the photographs we reproduce. The 





arranged in a similar way, but with the long 
seat for six passengers facing the stairs. Beneath 
the central window at each side of the upper 
compartment is an oc- 
casional tip-up seat for 
one passenger. 

The upper compart- 
ment inner structure is 
built up of aluminium 
castings and plate, and 
sections made from cold 
rolled strip steel. The 
upholstered seats are 
set on plywood bent 
to form. Excellent nat- 
ural lighting is provided 
by  well-proportioned 
windows in both the 
upper and lower com- 
partments, and for 
artificial lighting 70V 
tubular opalescent 
lamps are mounted on 
the plywood seat part- 
itions above the heads 
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ventilation has been provided. Ventilating 
fans are fitted in plenum chambers below the 
seats in the upper compartments and draw 
supplies of fresh air from the undersides of the 
vehicles. Electric radiators for heating the 
compartments, which are also contained in the 
plenum chambers, are under the control of the 
guard of the train. By this arrangement an 
efficient distributiop of warm air is provided 
in the winter and cool air drawn from the 
shadier portion of the vehicle is supplied in 





LOWER SECTION OF DOUBLE-DECKED 
COMPARTMENT 
summer. A thermometer in the guard’s com- 


partment gives him clear indication how he 
should use the ventilating and heating system. 

The following table, giving the comparative 
dimensions of a normal four-coach unit and a 
four-coach double-decked unit, is of some 
interest : 


Normal Four-car 


four-car double-decked 

set set 
Overall length ..» 257ft 4hin 257ft 44in 
Height from rail to roof 12ft 4$in 12ft 9in 
Height from rail to floor 4ft 2jin 3ft Shin 
Height from floor to roof 8ft 2}in 9ft Ofin 
Number of seats (normal) 386 ... 508 
Occasional tip-up seats... Nil Oe 
Weight of motor coach 39 tons 39 tons 
Weight of trailer coach 28 tons 28 tons 
Total tare weight ... 134 tons 134 tons 


Tare weight per passen- 
ger (based on normal 
seating) ove 


0-347 ton 0-264 ton 


The bodies of the new coaches are of light- 
weight all-steel construction, the lower floors 
being of plywood jin thick between the seats 
and jin thick elsewhere. Trussed underframes 
of rolled steel sections have been assembled by 


of passengers. As it BOLSTERLESS TRAILER BOGIE 
has been necessary 
to fit fixed windows in the upper deck electric welding to produce light, rigid struc- 


compartments, because of the loading gauge and 
dimensions of bridges and tunnels, pressure 


tures. The bogies for both the motor and 
trailer units have been specially designed to 
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suit the new conditions resulting from the 
introduction of wheels of smaller diameter than 
usually used for ordinary electric stock. The 
motor bogies at each end of the two four-coach 
units which make up the train, have motors of 
the light-weight type recently introduced on 
the Southern Region for this class of stock. 
These motors have an output of 180/300 h.p. 
maximum. 

Bolsterless bogies which have been adopted 
for the trailer coaches incorporate in their 
construction laminated springs mounted on the 
axle-boxes and steel helical springs with 
auxiliary rubbers. In the absence of swing 
bolsters the weight of the body and the under- 
frame is borne by the bogie main frames. One 
of the photographs reproduced above shows 
the construction of the bogie. 

Fabricated wheels are being used for the 
first time on the new units, and one of these new 
wheels is illustrated below. In these wheels 
mild steel corrugated discs are welded directly 
to the axles, and the tyres, in turn, are welded 
to the discs. Some useful savings in weight 
have been achieved by adopting such thingy as 
the new fabricated wheels, fabricated steel 
axle-boxes, &c. 

Each trailer bogie carries a Westinghouse 
brake cylinder and an automatic slack adjuster 
operating directly on the bogie brake rigging. 
The arrangement was adopted to overcome the 
difficulties presented in coupling up the rigging 
to a foundation brake cylinder on the under- 
frame. The buffing and drawgear between the 
vehicles is of the usual type—a simple self- 
contained buffer with three link drawgear con- 
nections. ‘The leading ends of the four-car 
units are fitted with heavy-duty, self-contained 
buffers and screw couplings. 

In a short journey in the new train prior to 
its entering regular service, we found its riding 
qualities very good and the compartments 
comfortable to all except very tall passengers, 
who experience certain discomfort from the 
restricted headroom. In addition to being 
careful how they stand up in certain of the 
seats, passengers also have to be cautious how 
they enter and leave the train, as there is no 
running board, and at certain stations there is 
an appreciable gap between the platform and 
the step. These small discomforts are, however, 
well compensated for by the considerable 
increase in seating accommodation, and the 
designers of the new coaches are to be con- 
gratulated upon the way in which they have 
used every available inch to overcome the 
difficulties imposed by the loading gauge 
restrictions on the lines over which the new 
train will operate. 

_ A 

RuSTQPROTECTION ON SaFES.—We have received 
from Jenolite, Ltd., 43, Piazza Chambers, London, 
W.C.2, particulars of the use of ‘ Jenolite” rust 
remover and neutraliser in the manufacture of 
Chubb safes. The process is very simple. After a 
thorough degreasing, each part of a fire-resisting 
filing cabinet, for instance, is dipped into a heated 
solution. After draining for a few minutes final 
processing is done in a special rinsing solution. The 
hot rinse tank contains a solution of 1 part of 
“ Jenolite” and 40 parts of water, and the rinse 
has been specially developed for the purpose of 
speeding up production. The temperature of the 
solution facilitates quick drying. The treated 
surface ensures good paint adhesion as well as rust- 
proofing. In the case of bulkier articles, which 
cannot be “‘ dipped,” the solution can be brushed on 
with an ordinary paint brush and afterwards dried 
with a cloth. 

MERSEYSIDE Snip REPArIRING.—A written parlia- 
meni reply by the Parliamentary Secretary to the 
Admiralty says that employment in the ship- 
repairing industry has been abnormally high since 
the war owing to the accumulated arrears of main- 
tenance in the Mercantile Marine and to the recon- 
ditioning of many ships which were altered for 
special wartime purposes. Those tasks, the reply 
points out, are now nearing completion, and as 
normal competitive conditions return the level of 
employment in ship repairing on Merseyside, as in 
other districts, will depend on the ability of the ship- 
repairing firms to obtain contracts. The need of 
Merseyside, the Parliamentary Secretary says, will 
not be overlooked when contracts for warship 
repairs are being placed. Two destroyers and three 
frigates have already been sent to Merseyside for 
refits this year and four more frigates are to go to 
the same area for refit shortly. 
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Symposium of Papers on 
Ferromagnetic Materials 


A symposium of papers on ferromagnetic 
materials was presented at meetings of the 
Measurements Section of the Institution of 
Electrical Engineers in London on November 
7th and 8th. On both days the reading of the 
papers was divided between afternoon and 
evening sessions. 

The afternoon meeting on Monday, November 
7th, opened with a short address by Professor 
E. B. Moullin, President of the Institution of 
Electrical Engineers, and continued with the 
main paper, ‘Investigation of the Eddy 
Current Anomaly in Electrical Sheet Steels,” 
by F. Brailsford. In this paper the author 
discussed the well-known discrepancy between 
the calculated value of the eddy current losses 
in electrical sheet steels and the experimentally 
observed values, at supply frequencies. The 
conclusion was reached that, without having 
recourse to more elaborate explanations the 
observed anomaly might be largely accounted 
for by the increased hysteresis loss caused by 
internal flux waveform distortion, the true 
eddy current loss being, in fact, not appreciably 
different from its calculated value. 

Among the foursupporting papers in the after- 
noon session was one by K. H. Stewart on 
‘* Losses in Electrical Sheet Steel,” describing 
various experiments on the magnetic losses 
in sheet steel at power frequencies and flux 
densities and discussing their interpretation. 
Mr. Stewart concluded that an important 
fraction of the total loss in low-loss sheet cannot 
be accounted for by the normal hysteresis 
and eddy current mechanisms, or by modifica- 
tions of the latter to allow for non-uniformity 
of the permeability. This extra loss would 
appear to be due to the finite velocity of domain 
wall movements, limitation of this velocity 
being due possibly to microscopic eddy currents 
induced by the wall movement. 

On Monday evening there were two main 
papers, ‘‘ Some Metallurgical and Structural 
Factors Affecting Properties of Soft Magnetic 
Materials,” by W. F. Randall and H. H. Schole- 
field, and ‘‘ Laminated Ferromagnetic Cores at 
Very Low Inductions for Use in Line Com- 
munications,’ by R. J. Halsey. In the first 
of these papers the considerable effect of 
metallurgical factors on magnetic properties 
was illustrated by reference to untreated and 
fully processed nickel-iron and _silicon-iron 
alloys. Among the metallurgical factors con- 
sidered were composition, strain content, struc- 
tural orientation, grain size and grain shape, 
lattice ordering, magnetic domain orientation, 
surface conditions and dimensional effects. 
Halsey’s paper was concerned with the demands 
made on magnetic materials used in line com- 
munication equipment ; the author first set 
out the theoretical performance for homo- 
geneous magnetic material at very low induc- 
tions and then compared this performance with 
test results on typical specimens of materials 
and cores. 

The main paper presented at the afternoon 
session on Tuesday, November 8th, was “‘ The 
Measurement and Calculation of Pulse Mag- 
netisation Characteristics of Nickel Irons from 
0-1 to 5 Microseconds,”” by W. 8. Melville. For 
the experimental work described in this paper 
the author used cores of radiometal, rho- 
metal, and mumetal in carefully prepared 
samples wound from rolled strip having thick- 
nesses of 0:001-0-010in. Having formulated 
a conception of the mechanism of pulse mag- 
netisation the author derived a method for 
determining analytically the theoretical mag- 
nitude of eddy currents and losses for any form 
of pulse capable of being represented by a finite 
number of linear voltage changes: results 
obtained by this method were compared with 
practical values. 

One of the supporting papers in the same 
session was ‘‘ Routine Testing Equipment for 
Transformer Steels,” by N. F. Astbury, T. 
Emmerson and J. McFarlane, who described 
an a.c./d.c. null wattmeter method as applied 
to routine work in iron testing. In this method 
the wattmeter circuit is incorporated with 
computing networks, so arranged that the work 
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of the operator is confined to the insertion of 
basic data and the establishment of a series 
of four null balances. An a.c. peak fluxmeter 
is used in establishing the conditions of test 
and compensation is made automatically for 
circuit losses and air-flux corrections. 

The final session was concerned mainly with 
magnetic powders and ferrite materials. In 
the first main paper C. E. Richards, 8. E. 
Buckley, P. R. Bardell and A. C. Lynch 
described some properties and tests of magnetic 
powders and powder cores in which the per- 
meability of the core depended mainly on the 
effectiveness of packing of the particles. 

In the second main paper Dr. D. Polder 
presented a report on ferrite materials. After 
discussing the electrical and mechanical pro- 
perties of ferrite materials at various frequencies 
the author. gave some account of the physico- 
chemical background of these properties. Deal- 
ing with manufacture he briefly reviewed the 
important possibilities for the practical applica- 
tion of ferrite materials, and described experi- 
mental methods for measuring their electric and 
magnetic properties. 

Finally, in one of the supporting papers, 
K. E. Latimer and H. B. MacDonald surveyed 
the possible applications of ferrites. After 
discussing the general mechanical and magnetic 
properties of these materials, particularly 
manganese-zine ferrite, the authors discussed 
the kind of engineering applications for which 
they appear to be suitable. To show quanti- 
tatively what can be accomplished they included 
practical designs of filter coils and _ high- 
frequency transformers. 





The Institution of Mining 
Engineers 


THE Council of the Institution of Mining 
Engineers has unanimously elected Mr. A. M. 
Bryan, B.Sc., F.R.S.E., as its President for the 
year 1950-51, in succession to Professor J. A. 8. 
Ritson, D.S.O., B.Sc. The President-elect will 
take office at the Institution’s annual general 
meeting, which will take place in London on 
Thursday, February 2, 1950. Mr. Bryan 
received his early mining training im the 
Lanarkshire coalfield, and his academic training 
in the University of Glasgow, where he gained 
the B.Sc. (Minirg) Degree with Special Dis- 
tinction. In 1920 he was appointed one of H.M. 
Junior Inspectors of Mines in the Northern 
Division, and in 1926 a Senior Inspector. In 
1932 he was appointed Professor to the Joint 
Chair of Mining in the University and the 
Royal Technical College, Glasgow. In 1939 
Mr. Bryan returned to Government service as 
Deputy Director of Mining Supplies, a post 
which he relinquished in 1940 to take up the 
position of general manager to the Shotts Iron 
Company, Ltd. Two years later he became the 
managing director of the company. During the 
war he was Chairman of the Coal Industry 
Joint Fuel Efficiency Committee and from 1944 
to 1945 was a group production director under 
the Ministry of Fuel and Power (Scottish 
Region). In April, 1947, Mr. Bryan was 
appointed H.M. Chief Inspector of Mines. He 
has taken a keen interest not only in the science 
and practice of mining, but also in all matters 
relating to the education, training, health and 
safety of all persons employed in coal mines. 
He is the author of many papers, and these 
have appeared in the Institution’s ‘ Trans- 
actions ’’ and those of the National Association 
of Colliery Managers. He is a past-President 
of the Mining Institute of Scotland and the 
National Association of Colliery Managers, of 
which he is a gold medallist. Mr. Bryan is a 
Fellow of the Royal Society of Edinburgh and 
a member of the Board for Mining Examina- 
tions. He was for several years a Governor of 
the Heriot Watt College, Edinburgh, and is 
now a member of the Board of Governors of the 
Royal Technical College, Glasgow, and the 
Governing Body, Imperial College of Science 
and Technology, London. 

—_—_————_ 

Tse British Evecrriciry AuTHORITY has placed 
with Holloway Brothers (London), Ltd., a contract 
valued at £986,000 for the building of the super- 
structure of Brighton ‘“‘ B ” generating station. 
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Gas Turbines for Power 
Generation in Warships 


Tue advent of the gas turbine as a practical 
prime mover, with its potential advantages of 
low maintenance, compactness and light weight, 
in addition to those of self-contained operation 
and quick starting, (already associated with 
diesel-driven generators) has led the Admiralty 
to consider the possibility of developing a gas- 
turbo-generator suitable for H.M. ships. The 
fuel consumption of gas turbines in their 
present stage of development, especially when 
designed for long operating life, is high com- 
pared with the diesel engine, although com- 
parable with ships’ steam turbo-generators, 
and practical experience is necessary to deter- 
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is reproduced herewith. The boat will, we 
understand, normally: operate from Colombo, 
and her duties as a customs inspection vessel 
will at times involve the pursuit of small craft 
engaged in smuggling tobacco, drugs, or rice, 
between Ceylon and the Indian mainland. Ia 
carrying out these duties the launch may also 
be required to seck out craft in muddy creeks 
and shallow rivers. Special design features 
have been incorporated in order to meet these 
unusual operating conditions. 


DIMENSIONS AND GENERAL CONSTRUCTION 


The launch has an overall length of 50ft, 
with a beam of 10ft 6infand a draught of 
approximately 2ft 9in. The hull is of the round 
bilge form and the planking isfof double-skin 
mahogany, each skin being laid,on an opposite 





MODEL OF 1000KW GAS TURBO - GENERATOR FOR THE ADMIRALTY 


mine the extent to which high fuel consumption 
is outweighed by the advantages mentioned 
above. f 

The Admiralty has therefore placed a con- 
tract with W. H. Allen, Sons and Co., Ltd., 
of Bedford, for a 1000kW gas turbine and 
generator for base-load operation. The set 
is being designed in collaboration with the 
Bristol Aeroplane Company, Ltd., with whom 
W. H. Allen, Sons and Co., Ltd., has a design 
consultancy agreement. 

The set consists of an axial compressor of 
4:1 pressure ratio, delivering air to an annular 
type heat exchanger, a compressor turbine, 
and a free power turbine. The free power 
turbine, while it complicates the governing 
problem, gives a necessary improvement in 
part-load performance. The generator is 
driven through an epicyclic reduction gear. 
The arrangement of the complete unit is 
indicated in the engraving above which shows 
a model of the set. 

The following are the performance details :— 


Maximum continuous rating ... 1,000kW 

10 minute rating o ee coo OO 

oe eee ee 

Estimated fuel consumption at 

full load eee eee eee eee 1°07 Ib per kW hour 

Maximum gas temperature 720 deg. Cent. (tropical 
conditions) 

Operating life 50,000 hours 


5,000 hours (major) 


Overhaul periods 
1,000 hours (minor) 


The set has been designed for operation in 
both temperate and tropical conditions and 
allowance has been made for the very high 
inlet and exhaust losses associated with long 
trunking in shipboard operation. 

The design and construction of this Allen 
gas turbine-driven generator is well advanced, 
and it is expected that development running 
of the prototype engine will begin early in 
1951, on completion of preliminary tests during 
the autumn of 1950. 


——_—_—_@————_— 


Customs Patrol Launch for 
Ceylon 


Last week we were invited to attend demon- 
stration trials of a new motor launch named 
“Sunga Kavalan,”’ or the “‘ Guardship of the 
Customs,” which has recently been completed 
by John I. Thornycroft and Co., Ltd., at its 
Hampton-on-Thames yard, for the Ceylon 
Customs Service. A view of the boat on trial 


diagonal, with oiled fabric between. The 
planking is copper fastened to steamed bent 
timbers, which are laid on the bottom and 
extend to the bilge stringers. The gunwales 
and stringers are made from Oregon pine and 
the decks of double-skin mahogany. The deck 
beams and carlings are made of English oak, 
and the sides of the superstructure from 
mahogany. All the timbers used in construc- 
tion are treated with ‘‘ Cuprinol.’’ The bottom 





Nov. 11, 1949 


This is fitted over the Muntz metal sheathing 
and is again covered by a layer of teak. 


ACCOMMODATION AND EQUIPMENT 


Accommodation for the crew is arranged 
forward, and there are locker seats on 
each side, with hinged cots over the seats, 
This crew compartment is reached by a ladder 
from the deck, through a hinged hatch. At 
the forward end of the crew space is a fore. 
peak arranged as a chain locker. The engine. 
room adjoins the crew space; it has two 
water-tight bulkheads. 

The wheelhouse is aft of the engine-room 
and is comfortably arranged with the engine 
controls and instrument panel alongside the 
steering-wheel, while a handwheel above 
enables a searchlight to be turned and raised 
or dipped with one hand. We noted that a 
Kent clear-view screen is fitted. 

A hinged panel arranged in the after bulk- 
head of the wheelhouse gives communication 
with the officer’s cabin. That cabin is situated 
aft, and is furnished with a cushioned settee 
berth on either side and a mahogany drop- 
leaf table. At the forward end of the port 
side there is an enclosed toilet, in which a 
folding wash-basin is provided. On the port 
side is a fully equipped galley for serving hot 
or cold meals. From the officer’s cabin a 
hinged door leads to the aft cockpit, in which 
there is an athwartships cushioned seat. 
The after peak also houses the rudder gear 
and a third fuel tank with a capacity of 150 
gallons, 


ENGINE-Room 

The propelling machinery comprises a_ twin- 
screw arrangement of Thornycroft type “RL/6” 
six-cylinder diesel engines, each of which has a 
designed output of 130 b.h.p., when running at 
1600 r.p.m. The engines drive direct to 
manganese bronze propellers having a dia- 
meter of 2lin. During the demonstration 
trials the launch was run at its full speed rating 
of 164 knots, and at its cruising speed of 15} 
knots, and it was shown to be easily manceuvred 
under all conditions and quickly stopped and 
started. The radius of action is approximately 


CUSTOMS PATROL LAUNCH ‘‘*SUNGA KAVALAN’ 


of the hull is metal-clad and is covered with 
14 oz Muntz metal sheathing up to 6in above 
the water line. In order to withstand stresses 
which might be occasioned when ramming 
small craft, the bow sections are furnished 
with extra stiffening up to a distance of about 
10ft from the stem of the launch. The stiffen- 
ing also includes the fitting of intermediate 
timbers, closely spaced web frames, and wide 
breasthooks. As a further protection when 
ramming, a gunmetal stemplate is provided. 


360 sea miles at 164 knots, and 370 sea miles 
at 154 knots, the normal service speed. The 
fuel is carried in two 100-gallon fuel tanks, 
which are at the after end of the engine-room 
compartment and are connected with filler 
pipes, which are carried to the side decks. 
Connections to the third fuel tank aft are 
provided. As in service, the launch will carry 
out operations not infrequently in muddy waters 
special Thornycroft-Vokes filters are fitted to 
the cooling-water intakes. 
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A Doxford-Engined Trawler 


I’ is announced that William Doxford and 
Sons, Ltd., of Sunderland, has recently com- 
pleted the shop trials of the three-cylinder, 
opposed-piston oil engine, which it has specially 
designed and constructed for installation in a 
185ft trawler. The ship was recently launched 
and named the “‘ Lammermuir’”’ at the shipyard 
of John Lewis and Sons, Ltd., of Aberdeen, for 
the joint ownership of ths St. Andrews Steam 
Fishing Company, Ltd., Hull, and J. Marr and 
Son, Ltd., aad the West Hartlepool Steam 
Navigation Company, Ltd. 

The engine incorporates in its design all the 
standard features of the Doxford design, and is, 
in miniature, the Doxford engine as already 
fitted in over 500 passenger ships, cargo liners, 
tramps and oil tankers. 

For the design of this engine emphasis was 
placed on reliability, robustness and dura- 
bility. The bed-plate, columns and entabla- 
ture are made of welded steel plate. In each 





THREE-CYLINDER OPPOSED-PISTON 


crankcase, for access to the crank chamber and 
to allow for the inspection and adjustment of 
the main bearing and the connecting-rod and 
bottom end bolts, a large door is provided. 

The cylinder jackets and upper and lower 
pistons are cooled by distilled water, the system 
employed being that which has proved most 
satisfactory and reliable ever since Doxford 
engines were introduced to the marine world in 
1921. 

It will be seen from the accompanying 
engraving that the control gear is placed at the 
forward end of the engine. The reason for this 
is that the trawler has a very fine after body, 
and the starboard side of the engine-room is 
occupied by the trawl winch engine and the 
Hyland hydraulic unit. 

Each cylinder has a front and back fuel valve, 


such as is fitted to the larger engines. The 
engine flywheels and the intermediate shafting 
and propeller shaft have been so proportioned 
that no critical speeds occur within the ruaning 
range of the engine. 

The bore of each cylinder is 440mm and the 
lower and upper piston strokes are 820mm and 
620mm respectively, giving a combined stroke 
of 1440mm. The balancing of the engine has 
been so carried out that there was a noticeable 
absence of vibration when the engine was 
developing its service power of 1100 b.h.p. at 
145 r.p.m., although there were only eight lin 
diameter bolts securing the bed-plate to the 
test bed foundation. 

The conditions for trawler service are such 
that during trawling the maximum torque may 
be required in conjunction with the reduced 
trawling speed, but on the homeward run the 
maximum power and revolutions are required. 
The design of the engine must be such, there- 


ENGINE FOR A FISHING. VESSEL 


fore, that both conditions are satisfied and thus 
the performance of the engine is a compromise 
between the ideal performances for these 
conditions. 

The shop tests were carried out on Pool 
diesel oil of 18,750 B.Th.U. gross calorific value, 
and the fuel consumption was from 0-37 Ib to 
0:38lb per b.h.p.-hour. The weight of the 
engine complete with flywheels, thrust block, 
fuel pump, lever-driven scavenge pump and all 
necessary pipes and fittings, with ladders and 
gratings, is about 85 tons. The shop tests were 
witnessed by representatives of shipowning, 
shipbuilding and enginesring firms, and the 
visitors were impressed with the manceuvring 
qualities of the engine and its ability to run 
continuously at 36 r.p.m. without attention to 
the control gear. Alongside this engine, tests 
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were then ‘being carried out on a four-cylinder 
600mm bore engine of 3300 b.h.p., and in 
course of erection was a six-cylinder, 670mm 
bore engine of 6600 b.h.p. on the adjacent test 
bed, and the striking differences in size of these 
units was clearly evident. 

The building of this small engine is not a new 
departure for the Doxford firm, as it will be 
remembered that two smaller units were built 
by the company in 1928. These engines had 
three cylinders with 400mm bore with a com- 
bined stroke of 1300mm, and were designed to 
develop 650 b.h.p. at 130 r.p.m. and 950 b.h.p. 
at 160 r.p.m. respectively. The first engine was 
fitted in an oil tanker named the ‘‘ Freshmoor,”’ - 
and that ship has since traded in all parts of the 
world. The second engine was exhibited at 
the Newcastle Exhibition in 1928 and was later 
installed in a concrete vessel named the “‘ Lady 
Wolmer.” Both engines are still operating. 

Considerable discussion took place regarding 
the height of the engine, and therefore it may 
be of interest to record that, although a travel- 
ling crane is installed in the engine-room of the 
trawler in order to facilitate the overhaul and 
inspection of the main engine pistons, the crane 
can be quite well accommodated in the height 
of the engine-room casing. 





** Steel and Britain’s Future”’ 


Our contemporary, Iron and Coal Trades 
Review, has just issued a fine special number, 
dated September 30th, entitled ‘Steel and 
Britain’s Future.’ The main part of it con- 
sists of a review, works by works, of the pro- 
gress of the steel development plan, prepared 
by the editorial staff of the journal. But that 
is very far from all. The review is accom- 
panied by a large number of articles, specially 
written by prominent men in the ircn and steel 
industry, dealing with historical developments, 
the fundamental elements of steelmaking, 
the lay-out of works and similar subjects. In 
addition a number of contributors from various 
fields discuss the use of steel in other industries, 
research in the industry and its value to the 
steelmaker and the user, economies to be 
accomplished by welding, refractories, safety 
and many similar subjects related to the work 
of the industry. Finally there should be men- 
tiened articles upon human relations in the 
industry and training for a metallurgical 
career. 

The whole, being for the most part con- 
tributed by eminent men expert in the subjects 
upon which they have written, makes a very 
interesting and valuable survey not only 
of the industry and its equipment at the present 
time, but of the trends of thought amongst 
men working within the industry, a survey that 
will retain its interest for years to come. 

Since the issue may well become for several 
years a work of reference, we have only one 
criticism to offer—that its title was not in- 
scribed down the back of the binding. When 
placed among the books on our shelves, there 
will be nothing to show what it is. 


HQ 


Inp14’s Coat RESERVES.—The Geological Survey 
of India has estimated that India’s reserves of work- 
able coal down to 1000ft depth are approximately 
20,000 million tons, while good-quality coal down 
to a depth of 2000ft has been calculated at 5000 
million tons. The reserves of coking coal for metal- 
lurgical use are computed at 1500 million tons. 
According to Indian Trade and Industry, coal pro- 
duction in India reached its peak in 1947, when 
30,073,000 tons were produced. The production in 
1948 amounted to 29,700,000 tons, while for the 
first six months of 1949 the total quantity of coal 
produced was 15,430,000 tons. 

Press SHop EQquipMENT EXHIBITION.—An exhi- 
bition was recently held by the Rockwell Machine 
Tool Company, Ltd., Wembley, Middlesex, in con- 
junction with Cylinder Components, Ltd., at the 
latter company’s works at King’s Norton, Bir- 
mingham, to illustrate how press shop production 
may be increased and improved by the use of suit- 
able auxiliary equipment. The equipment shown 
included a Cylco 2-ton air-operated toggle press, 
together with a Sentinel Mark IT 25-ton unit press 
and a range of press shop equipment under licence 
to the U.S. Tool Company, Inc., Ampere (East 
Orange), New Jersey, U.S.A. 
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Electricity Distribution in 
Densely Loaded Areas 


At a meeting of the Institution of Electrical 
Engineers, held in London on Wednesday, 
October 26th, Mr. J. W. Leach delivered his 
inaugural address as chairman of the Supply 
Section. Mr. Leach’s address was concerned 
mainly with the organisation of the London 
Electricity Board, the area that it serves, and 
the character of the load, followed by a number 
of observations on current developments and 
trends. His remarks on design are abstract 
herewith. 


. 


DESIGN 


The significant features to be incorporated 
in the general system of distribution should be 
as follows :— 

(a) Stabilisation of short-circuit capacity 
at the different voltage levels. This in turn 
permits the longest term of useful life for switch- 
gear, together with standardisation of individual 
items of equipment and a reduction in the 
number of sizes of switchgear, transformers 
and cables. 

(6) Application of the “distributed trans- 
former method” with parallel l.v. networks, 
utilising the pooled transformer surplus as 
standby through the network for individual 
transformers. This in turn permits increases 
in the plant load factor. 

(c) Operation of plant on temperature limits 
rather than on current ratings. This permits 
higher rating in the operation of the plant: 

A system embodying these principles has 
already been developed over the last twenty 
years in the centre of London (and in several 
other cities), and the results are encouraging. 
It has been successfully practised in a number 
of districts having local load densities ranging 
from 5MW to 100MW per square mile. It is a 
multiple unit system, as described by me in 
1942,* and from subsequent experience I 
think it could be rated up as development pro- 
ceeds from its designed 75 per cent plant load 
factor to 80 per cent or even higher. 

For example, in one district of the area 
during January-February, 1947, over a period 
of peak loading of a fortnight, the distribution 
transformer loadings and temperatures were as 
follows :— 

The district plant amounted to 40,000kW, 
the maximum load was 33,000kW, giving an 
average of just over 80 per cent plant load 
factor; the transformer top oil temperatures 
ranged mostly between 40 deg. and 60 deg. 
Cent., and the ambient temperatures between 
12 deg. and 25 deg. Cent. There were four 


self-contained groups of parallel networks, 
the plant loading being :— 

Section Capacity, kW Average Loading 
N.W. --- 10,500 -- 86 per cent 
N.E. 10,500 =. -. 78 per cent 
S.W. 11,300 ... ... 80 per cent 
S.E. 8,000 82 per cent 


There were variations in transformer load- 
ings, the lowest being 50 per cent, the highest 
113 per cent; the highest temperature was 
70 deg. Cent., with an ambient temperature 
of 24 deg. Cent. These results, on the winter 
load cycle with winter temperatures, justify 
the operation of the general run of distribution 
plant at a plant load factor of 80 per cent 
or more provided that the l.v. networks are 
paralleled. In another district of about half the 
capacity, the results were almost identical. 

The transformers were of normal designs 
from various manufacturers and were installed 
indoors in city buildings over the last twenty 
years. Generally ventilation was good, this 
being a caidinal point in installation, though 
perforce there were exceptions. There was 
yet an ample margin in temperatures within 
the B.S. limits to take care of the loss of any 
unit. 

It is of interest that in the same period over 
the whole of this particular system with its 
load of 200MW there were 100 transformers 
operating on an average maximum loading of 
100 per cent and temperatures mostly within 
the range of 40 deg. to 66 deg. Cent., the highest 





*“ Standardisation of Distribution in Densely Loaded 
Areas,” Journal 1.E.E., 1941, 88, Part I, page 525. 
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individual loadings being of the order of 120 
per cent. 

Another interesting point which emerged 
was that in many of the transformers the 
summer maximum oil temperatures slightly 
exceeded the winter maximum temperatures ; 
with good ventilation the maximum tempera- 
tures may well be reasonably even over the 
year. 

In the stabilisation of short-circuit levels, a 
minimum figure both of cost and space factor 
for plant at 6-6/11kV is of the greatest impor- 
tance since this will be required in quantity 
and widely distributed over the system, 
generally on consumers’ premises ; one should 
only require the minimum accommodation of 
the consumer. 

The target values for short-circuit levels I 
would select from past experience are :— 


System voltage MVA 
22/33kV 500/750 
6-6/11kV ... 150/250 

L.V. “ee 25 


Provided that short-circuit values are stabi- 
lised throughout and a standardised unit sys- 
tem of development is applied, then with the 
accurate knowledge now available to designers 
and the more reliable electrical and mecha- 
nical designs of switchgear, a life of fifty years 
or almost indefinite life could be assigned to 
switchgear. 

Similarly, increases in life are possible with 
the associated transformer and cable plant. 
Recent research and trials in the field on 
oil to obtain a stable cooling-medium show 
promise, and I think that it will also be possible 
to allot a longer life to transformers. With 
regard to cables, I have found in practice that 
high-quality a.c. cables up to 11kV have given 
satisfactory service for fifty years, the weak- 
ness in practice being the deterioration of the 
older types of joints. 

Looking a bit further ahead, there are a 
number of other matters which I will touch 
upon more lightly. 

I referred earlier to the independent develop- 
meat of the London e.h.v. transmission cable 
systems and its results. In general, one should, 
where practicable, generate at the centre of 
gravity of the load. Any departure from this 
involves transmission costs and losses. 

In practice the generating station siting, is 
governed by water quantities, coaling facilities 
and transport costs, whilst the domestic con- 
sumer drift is in the reverse direction, and so 
one has to compromise. 

The development I visualise is one where as 
much as possible of a generating station output 
is absorbed locally at the primary distribution 
voltage, e.g., 11kV. A zone beyond this receives 
a further output traasmitted at, say, 33kV 
for injection into the distribution systems. 
Any capacity still left in the case of the largest 
stations should be transmitted in the greatest 
quantity at the highest voltage to focal points 
of load where in turn it is transformed down 
to inject into the 33-kV systems; possibly as 
these latter develop, by means of single trans- 
former injections on somewhat similar lines 
to the injection into the low-voltage distribu- 
tion systems. 

I understand that general consideration is 
being given to greater use of gas turbines. A 
year or two ago I was about to try out in London 
(and still think it a feasible scheme) the instal- 
lation in the 22/33-kV network at points of 
heavy concentration of load of a gas-turbine 
prime mover to deal with peak load and for 
standby purposes. Choosing a comparatively 
low-efficiency but low-capital-cost unit of the 
simplest design without too many features 
such as arise with high-efficiency plants, this 
unit could be push-button controlled on to load 
in a few minutes and operated by the normal 
substation attendant staff. Existing old station 
sites which are generally at centres of dense load 
are appropriate. The injection of power could 
extend through the 33-kV networks to the bulk 
supply stations adjacent, the sets being of not 
less than 12-5MW capacity. 

Apart from savings in capital cost, by this 
means there should also be a saving of trans- 
mission costs and losses. I would set as a 
problem for consideration such a scheme for 
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Central London, the background for considera. 
tion being high-efficiency plant in bulk-load 
generating stations, together with lower-effi. 
ciency low-capital-cost plant for peak load. 
Generally peak loads are being met by the 
lower-efficiency plant in the older stations now, 
but I would put units of gas-turbine or other 
similar simple low-cost plant at positions in 
the networks where load densities make this 
practicable. The other feature of this develop. 
ment is the standby value of such plant in 
important city centres. 


CONCLUSION 


I suggest immediate research into distribu- 
tion and transmission problems and_ the 
setting up of better statistical records, having 
in mind the considerable potential capital 
expenditure before us. In this connection 
I call the early attention of the new Electricity 
Supply Research Council to transmission and 
distribution. 

The present is a great opportunity for engi- 
neers to obtain the greatest benefit from the 
larger units we now operate and to effect great 
economies, since we are now free of many of 
the previous limitations arising from indepen- 
dent operation of too-small units. If the sav- 
ings effected are used to lower tariffs this will 
sow the seed for greater use of electricity and 
greater diversity. This is worth striving after, 
and I trust the gains will not be absorbed for 
other purposes or in over-much centralisation, 
accountancy and sales campaigns. 

Electrical engineers will be judged, not on 
any technical cleverness, but on their success 
in providing an adequate, reliable supply of 
electricity at a steadily declining cost and charge 
to the consumer, for the relief of drudgery in 
an impoverished world. 





American Engineering News 
Development of California’s Water 
Resources 


The Secretary of the Interior, Mr. 
J. A. Krug, has placed before Congress a com- 
prehensive report prepared by the Bureau of 
Reclamation for the development of the resources 
of the Central Valley of California. Accom- 
panying the report was a letter from the 
President, authorising its transmission to 
Congress and endorsing the so-called “‘ Folsom 
formula ’”’ to the effect that multiple-purpose 
dams are the responsibility of the Bureau of 
Reclamation, while dams and other works 
exclusively for flood control are the responsibility 
of the Army Corps of Engineers. The report, 
which has been in preparation for several years, 
presents a comprehensive plan for full develop- 
ment of the Valley’s water and related resources, 
and an inventory of potential projects. Recom- 
mendations for immediate construction of 
works upon which detailed investigations are 
well advanced are also incorporated. Mr. Krug 
points out that the report has been developed 
along the lines approved by the California 
Legislature in 1941, and that it is based on the 
ideal of putting all possible Valley water to 
work irrigating lands, producing power, supply- 
ing water to towns and cities, and providing 
other benefits throughout one of the nation’s 
best agricultural and industrial areas. In his 
comments on the report, Mr. Michael W. Straus, 
Reclamation Commissioner, says that it lays 
the foundation for one of the most complete, 
comprehensive, complex and spectacular water 
resources development programmes ever inaugu- 
rated by the United States Government. It is 
far more comprehensive than the existing 
Central Valley Reclamation project, which is 
being built primarily to transport water 500 
miles to irrigate valley lands. By combining 
water and power distribution into a single, 
centrally operated system, the entire Central 
Valley will receive a much greater quantity 
of firm water and firm power than could be 
achieved if the various units were operated 
independently. 
The plan provides for doubling the present 
irrigated acreage of the Valley, more water 
for lands now inadequately irrigated, a six-fold 
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increase in installed power capacity on Federal 
projects in the Valley, additional municipal and 
industrial water supplies, and the full range of 
multiple-purpose benefits, such as salinity 
control, fish and wild life protection, flood 
control, silt control, recreation, &c, The con- 
struction of thirty-eight multiple-purpose dams 
and twenty-eight hydro-electric plants is 
envisaged, together with the necessary support. 
ing steam plants to provide maximum firm 
power and canals, irrigation distribution facili- 
ties, transmission lines, and other works, The 
report proposes transfer to the Bureau of 
Reclamation of construction of the New Melones 
dam, on the Stanislaus River; Black Butte 
dam, on Stoney Creek ; and New Hogan dam, 
on the Calaveras River, all of which previously 
have been authorised for the Army Corps of 
Engineers. None of these have been started. 
The report also recommends that the Army 
Corps of Engineers complete the construction 
of the Pine Flat dam, on the Kings River ; 
the Isabella dam, on the Kern River; the 
Terminus dam, on the Kaweah River, and the 
Suecess dam, on the Tule. It provides for these 
dams to be turned over to the Bureau of 
Reclamation for operation and integration 
into the project upon completion. The con- 
struction of power plants at Pine Flat and 
New Melones dam, and the Tulloch after-bay 
and power plant on the Stanislaus River imme- 
diately below the New Melones dam, together 
with the related transmission lines is also 
recommended. The remainder of the contem- 
plated dams, power plants, and facilities 
covered in the plan will be investigated in detail 
by the Bureau of Reclamation for authorisation 
by Congress at a later date. 

The new construction, recommended for 
immediate authorisation, would cost approxi- 
mately 150,000,000 dollars at 1948 prices. 
Estimated cost of the Central Valley project 
as now authorised is 440,000,000 dollars. Mr. 
Krug pointed out that steps to obtain authorisa- 
tion of further units of the plan were already 
under way, and detailed reports on a number of 
developments were well toward completion. 
In fact, the report on one project, the Solano 
County project, has recently been authorised. 

Other reports that are being prepared for 
submission to the State of California and other 
Federal agencies prior to their being placed 
before the President and the Congress include 
the North Fork Kings River development, the 
Feather River basin, the American River basin, 
the Sacramento Valley canals, and the Upper 
Sacramento River Tributary plan. 

The plan includes provision of water for 
nearly 2,000,000 acres of land, at present 
irrigated from inadequate ground-water sup- 
plies, and about 400,000 acres which suffer 
damaging shortages in occasional dry years. 
Some 360,000 acres of land in the Sacramento- 
San Joaquin Delta will be protected from 
detrimental intrusions of salt water from San 
Francisco Bay, and over 3,040,000 acres of 
new land will be irrigated. Municipal and 
miscellaneous use of water within the basin, 
including use by cities, towns, duck clubs 
and game refuges will amount to 300,000 acre- 
feet annually. The generation of 8 billion 
100 million kWh of electrical energy annually 
will also be accomplished. This figure does not 
include the large additional amounts of hydro: 
electric power which is potentially obtainable 
in the mountain and foothill areas through 
construction of the large multiple-purpose and 
conservation reservoirs on main streams at the 
edge of the Valley floor. Almost complete 
control of floods through the addition of reser- 
voir storage to supplement the important 
systems of levees, channels and cut-offs on the 
main Valley floor is also included in the plan. 
Facilities for recreation, fish and wild life con- 
servation and propagation, silt and sediment 
control, and other associated functions are also 
proposed. 


Redondo Beach Power Station of California 


The 166th outdoor boiler unit designed 
and built by the Babcock and Wilcox Company 
has been put into operation at the Redondo 
Beach steam station of the southern California 
Edison Company. The seven boilers now 
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installed at this new 38,000,000 dollar plant 
will supply steam to four main steam turbine 
generators, each developing 66,000kW, and to 
two 6000-kW auxiliary units. The electricity 
generated by this plant will be supplied for 
domestic, industrial and agricultural use, and 
also for essential irrigation purposes in the 
southern and central counties of the State. 
The need for this steam station was emphasised 
a year ago when a drought caused a shortage 
of hydro-electric power. Each boiler, designed 
for a working pressure of 1000 lb per square 
inch, has an hourly steaming capacity of 
440,000 lb at a pressure of 875lb per square 
inch, and a temperature of 900 deg. Fah. at 
the superheater outlet. The boilers are equipped 
with superheaters, air heaters and economisers. 
Automatic sequential soot blowers are installed 
in each unit to minimise deposits on boiler, 
superheater and economiser surfaces. Auto- 
matic steam blowers in the air heaters remove 
soot from the heater plates. The boilers are 
designed for firing by oil or natural gas, and 
intermediate tanks for oil storage have been 
eliminated by pumping the fuel directly from 
two 100,000-barrel capacity storage tanks 
through heaters to the boilers. Automatic 
controls are provided to supply oil in accordance 
with load demands, to control the recirculation 
of oil to the storage tanks and to regulate the 
flow of steam for heating the oil. The first 
boiler was placed in operation in February, 
1948, and the new plant was opened in May of 
that year. 

While the effect of wind had to be considered 
in the design of the boilers, an even more unusual 
provision called for planning to resist forces due 
to possible earthquakes. The steel supporting 
structure, which was provided by the Edison 
Company and designed by the Stone and 
Webster Engineering Corporation, is stressed 
to carry the calculated horizontal forces of an 
earthquake, and the lay-out of the boilers had 
to be co-ordinated with these calculations. 
Water for cooling the condensers at the station 
is drawn through two concrete tunnels extending 
1900ft into the Pacific Ocean. As has been 
previously mentioned in these notes, to prevent 
marine growth in the conduits provision is 
made for reversing the flow of intake and dis- 
charge every few hours. A system of pipes 
and gates accomplishes the sudden change in 
direction of flow, the discharge water being 
approximately 20 deg. warmer after its use in 
the plant. Although provision has been made 
for chlorination, the temperature shock has 
proved sufficiently effective to ensure freedom 
from marine growths. 


Norfolk and Western Railroad Re-alignment 


A 36ft wide by 35ft high horseshoe- 
shaped tunnel, 7052ft in length, is being bored 
through a section of the Appalachian Mountains 
to carry the double-track (Pocohontas Division) 
main trunk line of the Norfolk and Western 
Railway through Flat Top Mountain, near 
Bluefield, West Virginia. This work forms part 
of a re-alignment scheme, which also comprises 
5-28 miles of new track between Cooper and 
Lick Branch, south of the present line, which is 
being carried out at a cost of 12,000,000 dollars. 
The present road bed rises from Cooper to the 
west on a 1-10 per cent gradient and from Lick 
Branch to the east on grades of up to 2 per cent. 
Furthermore, it incorporates curves as sharp 
as 13 deg., and reverts to single track to pass 
through the old 3015ft long Elkhorn tunnel. 
Beginning at the western portal of the Cooper 
tunnel, the new double-track line will ascend 
to the west on a 0-50 per cent gradient. To 
the east it will rise from Lick Branch on a 
1-40 per cent compensating gradient, and 
between these two stretches will slope down- 
wards to the west on a 1 per cent gradient 
and pass through Flat Top Mountain in the 
new tunnel. Benefits to be gained from this 
work will be the elimination of the serious 
bottleneck at the old tunnel, a shortening of 
the line by 1900ft, and a lowering of the 
summit by 63ft. Gradients will be flat- 
tened; permitting the haulage of more ton- 
nage per locomotive. In the course of 
the work some 1,600,000 cubic yards of 
material will be moved. 


Personal and Business 


Mr. F. Bartey has been appointed technical sales 
manager of Wembley Electrical Appliances, Ltd. 

THe SouTHERN Recion or British Ratways 
announces that Mr. R. A. Hamnett has succeeded 
Mr. N. E. V. Brady as divisional engineer, Exeter. 

Tue British THomson-Hovuston Company, Ltd., 
has transferred its Birmingham district office to 
Geoffrey Buildings, John Bright Street, Birming- 
ham, | (telephone, Midland 6335). 

Grimston Etectric Toots, Ltd., Croydon, states 
that Mr. L. Wainwright, 88, Ridgeway Road, 
Sheffield, 2, has been appointed Midlands and 
Northern England representative. 

Marconr InstRuMENTS, Ltd., states that Mr. 
F. G. Cook, manager of the instrumentation expec. is 
department, and Mr. E. Garthwaite, development 
manager, are paying a six weeks’ visit to the U.S.A. 

Mr. B. Harpy Sirs, A.M.I.E.E., has retired 
from his position as Assistant to Electrical Engineer 
(Power and Lighting), Eastern and North-Eastern 
Regions of British Railways, after forty-four years 
in railway service. 

Mr. H. Betiman, M.I.Mech.E., A.M.I.E.E., has 
retired from the position of Chief Mechanical Engi- 
neer, India Store Department, office of the High 
Commissioner for India, London, after a total 
service of twenty-eight years. 

Dr. F. C. Jonansen, M.I.Mech.E., has relin- 
quished his position as deputy manager of scientific 
research, London Midland Region of British Rail- 
ways, to become director of research in the W. and T. 
Avery, Ltd., group of companies. He has been 
appointed a director of Avery Research Adminis- 
tration, Ltd., with offices at Soho Foundry, 
Smethwick. 

Sir Lawrie Epwarps, chairman and managing 
director of the Middle Docks and Engineering Com- 
pany, Ltd., has been elected President of the Ship- 
building Employers’ Federation. Mr. Charles 
Connell is now the senior Vice-President, and Mr. 
A. Lewis Cochrane and Mr. J. G. Stephen have been 
elected Vice-Presidents. Mr. Horace Willson has 
been appointed Chairman, and Mr. G. C. Parker, 
Vice-Chairman, of the Federation’s conference and 
works board. 

Tue MInistry oF Civit AVIATION has begun its 
move from the headquarters at 336, Strand, 
London, W.C.2, to Ariel House, Theobald’s Road, 
London, W.C.1 (telephone, Chancery 3366). The 
transfer is to be completed by the beginning of 
December, from which time the London head- 
quarters staff will be concentrated in three buildings. 
Ariel House, Theobald’s Road, W.C.1; 19-29, 
Woburn Place, W.C.1; and Tolcarne Drive, 
Pinner, Middlesex. 

Duntop, Ltd., announces the appointment of 
Mr. Gilbert Way as chief planner for the Fort 
Dunlop group of factories in succession to Mr. A. T. 
Roberson, who has become works director of Dunlop 
South Africa, Ltd. Mr. W. J. Barton has taken 
Mr. Way’s place as planning manager at Fort 
Dunlop. The company also announces the retire- 
ment of Mr. Horace Shankland, local director of 
national sales, who has completed fifty-two years 
service in the tyre industry. 


————__>———__ 


Contracts 


Batrour Beatty AND Co., Ltd., acting on behalf 
of the East Africa Power and Lighting Company, 
has recently placed an order with the British 
Thomson-Houston Company, Ltd., for two 2500kW 
gas turbines for installation in the new Nairobi South 
power station. The gas turbines are single-cylinder, 
open-cycle machines with heat exchangers, and are 
equipped with one combustion chamber per machine 
designed for burning furnace oil, on which the 
machines are intended to operate. It is expected 
that, under the design conditions and with fuel of a 
net calorific value of 18,300 B.Th.U. per pound, an 
overall thermal efficiency of 20 per cent will be 
achieved. A centrifugal compressor incorporating 
the Oerlikon patented diffuser system is driven 
directly by the turbine shaft at a speed of 3500 
r.p.m., a 10,000V, three-phase, 50-cycle, four- 
pole alternator being driven through reduction 
gearing. 

——_—____—_ 


InstiTUTE OF INDUSTRIAL SUPERVISORS.—The 
first meeting of the Cardiff section of the Institute 
of Industrial Supervisors was held on October 21st. 
The section President is Dr. T. E. A. Jackson, Head 
of the Department of Commerce at Cardiff Technical 
College, who, in his address, spoke of the vital 
position of supervisors against a changing industrial 
background. Changes in social and industrial con- 
ditions, Dr. Jackson said, had increased the super- 
visor’s responsibility for maintaining good relations 
at the productive level. 
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Industrial and Labour Notes 


Iron and Steel Production 


The British steel industry continued 
its record-breaking performance during the 
month of October when production of ingots 
and castings averaged 306,900 tons weekly. 
That output represented an annual rate of 
15,959,000 tons. In the first ten months of 
this year the total steel production was 
12,814,000 tons, compared with 12,253,000 tons 
in the corresponding period of 1948. 

Pig iron output also continued at a high rate 
during October, the average weekly production 
of 183,900 tons representing an annual rate of 
9,565,000 tons. In October last year, produc- 
tion was running at an annual rate of 9,525,000 
tons. 


Copper and Zinc 


Further price changes for copper and 
zine were announced by the Ministry of Supply 
at the end of last week. From November 4th 
the price of electrolytic copper has been 
increased from £140 to £153 per ton delivered, 
discounts and premiums remaining unchanged. 
The Ministry’s buying price for rough copper in 
slabs of from 2 ewt to 3 cwt has been increased 
from £100 to £120 per ton. 

The price of good ordinary brand zinc has 
been increased by £2 to £85 10s. a ton delivered, 
the prices of other grades being varied accord- 
ingly. This new price became effective on 
November 3rd. From the same day the prices 
of zine oxide, in lots of not less than 2 tons 
delivered to buyers’ premises, have been in- 
creased by £1 10s. a ton. The new prices per 
ton are: red seal, £82 5s.; green seal, £83 15s., 
and white seal, £84 14s. 

Shipbuilding Wage Increase 

An award of the Industrial Court 
announced at the end of last week, grants a pay 
increase of 2s. a week to unskilled workers in 
the shipbuilding industry. This increase brings 
the unskilled basic rate in the shipbuilding 
industry to £4 12s. for a forty-four-hour week, 
the same as that prevailing in the engineering 
industry. 

The award is the result of a claim submitted 
by the National Union of General and Municipal 
Workers and the Transport and General 
Workers’ Union. Against the claim, it was 
argued that any increase, however small, in 
the already high cost of new ships and ships 
under repair was at present out of the question. 
An increase in the rates paid to one class of 
employee, which resulted in corresponding 
claims from other classes, would, it was asserted, 
be in effect a demand for a general wage increase. 


Industrial Administration Courses 


With the approval of the Ministry of 
Education, full-time residential courses in 
industrial administration are now being con- 
ducted at the Birmingham Central Technical 
College for workpeople’s representatives. The 
Ministry of Education says that the scheme was 
proposed by the local education authority in 
co-operation with the Trades Union Congress 
and the trade unions in the area, the intention 
being that it should provide for the special study 
of factory organisation and management, indus- 
trial relations and industrial Jaw, time and 
motion study, and the use of both written and 
spoken English. 

Students are sponsored by the trade unions 
or other similar organisations, and it is stated 
that the National Union of Municipal and 
General Workers has already nominated a 
sufficient number of its officials for the first 
course and also for the second, which has just 
begun. It is planned to hold three further 
courses early in the new year. It is of interest 
to note that these courses arose out of a series 
of lecture-discussions for workpeople’s repre- 
sentatives which were held at the Birmingham 
Technical College at the request of the Con- 
federation of Shipbuilding and Engineering 
Unions. The discussions were followed by 


some further studies investigating more fully 
the technique of factory organisation, work 
study, the history and scope of industrial 
relations, and the use of English. These studies 
were spread over the whole academic year, 
thirty periods each lasting one and a half 
hours being devoted to each of the four subjects. 
The studies were attended by workpeople’s 
representatives who went either in their own 
time or who were released for one day a week 
by their employers, without loss of wages. 


Personnel Management 

The subject of personnel management 
is one which assumed great prominence 
during the war, although interest in it had been 
deveioping among industrialists for some time 
previously. At the conclusion of the war, 
however, there was a feeling that the progress 
made in personnel management might usefully 
be maintained and extended in order to facilitate 
the transition to peacetime production. Accord- 
ingly, there was established within the Ministry 
of Labour’s Factory Department a Personnel 
Management Advisory Service. Its function 
is to assist firms to formulate a progressive 
personnel policy and to adopt the practical 
techniques which are essential to the carrying 
out of such a policy. One of those “ tech- 
niques,’’ of course, is the establishment of 
satisfactory joint consultative machinery within 
industry generally. 

The Ministry of Labour has lately reviewed 
the activities of the Personnel Management 
Advisory Service, and continues to place great 
importance on the fostering of modern ideas 
of personnel management as a necessary factor 
in the improvement of human relationships in 
industry. It believes that, at the present time 
of national difficulty, consultative facilities 
between management and employees are more 
than ever essential. The Advisory Service 
has therefore been transferred from the Factory 
Department to the Industrial Relations side 
of the Ministry’s organisation. Its resources 
are still available to help employers to establish 
useful consultative facilities both within the 
framework of existing national industrial agree- 
ments, or, independently, where no national 
agreement has been reached. 


Exports and Imports in the Third Quarter 
According to an analysis published in 
the current issue of the Board of Trade Journal, 
the value of United Kingdom exports in the 
third quarter of 1949 was £423,200,000, which 
was £8,700,000 below the second quarter, and 
£36,700,000 below the record first quarter 
figure. The volume of exports in the third 
quarter is estimated as being 142 per cent of 
the 1938 average, compared with 146 per cent 
in the second quarter, and 156 per cent in the 
first quarter of this year. The Board of-Trade 
adds that in the third quarter of last year the 
volume of exports was 138 per cent of the 1938 
average. 

The analysis shows that the volume of raw 
materials exported in the third quarter, though 
slightly higher than in the second quarter, 
was still only 42 per cent of pre-war. Coal 
exports increased from 32 per cent of 1938 to 
39 per cent, and were the highest since the war. 
There was a reduction of 3 per cent in the volume 
of manufactured goods exported, the figure for 
the quarter being 163 per cent of the 1938 
average, which was thus 11 per cent below this 
year’s target. Exports of “‘ metal goods” 
declined from 224 per cent of 1938 to 216 per 
cent. In this last classification, the most not- 
able reduction was for vehicles which declined 
from 308 per cent of the 1938 volume to 296 
per cent. The third quarter figure for vehicles, 
however, was stili within 1 per cent of the end- 
year target. Machinery exports at 203 per 
cent of 1938 and iron and steel at 131 per cent 
showed little change compared with the second 
quarter, but there were small reductions in 
electrical goods and non-ferrous metals. 

Re-exports in the third quarter, valued at 


£11,800,000, were the lowest for two years, and 
the value of retained imports, at £549,800,00)5, 
was £16,300,000 below the figure for the second 
quarter. By volume, however, retained imports 
increased from 88 per cent of the 1938 average 
to 91 per cent, which is the highest figure 
recorded since the end of the war. A point 
of particular interest made by the Board of 
Trade’s analysis is that while export prices 
between the second and third quarters showed a 
fractional increase, import prices were on the 
average 4 per cent lower. In spite of this 
improvement, however, the terms of trade in the 
third quarter still showed a deterioration of the 
order of 15 per cent compared with 1938. 


Exports of Major Industries 


In the House of Commons on Monday 
last, the Prime Minister was asked whether he 
would consider setting up under governmental 
authority an inquiry for the purposes of assess- 
ing potential export prospects in major indus- 
tries. The questioner, Mr. Austin, suggested 
that such an inquiry could identify units in 
industry “‘ unwilling to co-operate ’’ and could 
report on large-scale industrial establishments, 
both privately and publicly owned, which were 
not being fully utilised in the national interest. 

In refusing the request, the Prime Minister 
said that Government Departments concerned 
with particular industries m this country were 
in constant touch with them about their 
export prospects and the ability of individual 
firms to take advantage of export openings. 
The Departments were also giving industries 
every possible help to expand their export 
eapacity. 


The T.U.C. and the Economic Situation 


The Economic Committee of the 
Trades Union Congress met on Wednesday of 
last week to continue its examination of the 
Government’s economy proposals in so far as 
they affect matters of trade union policy. A 
statement issued after that meeting indicated 
that the Committee discussed questions con- 
cerned with wage agreements which embody 
sliding-scale arrangements related to the cost 
of living. To assist its consideration of those 
questions, the Committee consulted certain 
members of the T.U.C. General Council who 
represent unions which operate sliding-scale 
agreements. 

The Economic Committee was unable, how- 
ever, to finish its deliberations last week, and 
further meetings were held on Monday and 
Tuesday of this week. At the time of going to 
press, a special meeting of the T.U.C. General 
Council was being held for the purpose of study- 
ing the Economic Committee’s report on the 
trade union aspects of the economy measures. 


Coal Output 

Coal output in Great Britain last week 
totalled 4,513,490 tons, the highest figure so far 
recorded this year. Production from the deep 
mines was 4,253,200 tons, and 260,200 tons were 
obtained from opencast workings. The Ministry 
of Fuel and Power states that in the first forty- 
four weeks of this year the saleable output of 
coal amounted to 180,725,800 tons, or nearly 
5,000,000 tons more than in the comparable 
period of 1948. 

The overall figure for manpower in the coal- 
mining industry, however, continues to decline. 
In the week ended October 29th the total 
number on colliery books was 709,100, com- 
pared with 724,400 in the corresponding week 
of last year. On the other hand, there has been 
a slight increase in the number of face workers, 
the present total being 293,800, or 200 more than 
a year ago. According to the Ministry’s latest 
return, there has been no noticeable reduction 
in voluntary absenteeism compared with a 
year ago, but output per manshift at the face 
for the last week in October was 3-08 tons. 
In the corresponding week of 1948 it was 
2-98 tons. 
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French Engineering News 
(From our French Correspondent) 


Although facilities for power, fuel and raw 
materials were made available to the steel 
industry to increase sheet production, com- 
parable facilities to secure supplies of cast 
steel have always been refused. This has 
resulted in difficulties for manufacturers in 
obtaining castings. The parts needed for hydrau- 
lic and thermal plant built for Electricité de 
France can only be produced by a limited num- 
ber of firms owing to their weight and dimen- 
sions. These plants, after being neglected for 
many years between the two wars, are now 
being asked to give continuous production, 
requiring specialised labour. 

* * * 

Orders for a total of over 5 milliard francs are 
now being carried out by the Forges et Ateliers 
de Constructions Electriques de Jeumont for 
Electricité de France and the nationalised coal 
mines. They include fourteen alternators of 
ratings varying between 10,000kVA and 50,000 
kVA, fifty-two high-voltage transformers and 
other equipment. 

* * * 

Coal production remains high in France, 
posing the problem of how to dispose of the 
poorer qualities of coal. Production for France 
and the Saar was 5,547,000 tons in September, 
1949, against 4,990,000 tons in September, 
1948. It is thought that improvement of 
washing and screening operations and a revision 
in prices will solve the difficulty. 

A group of experts of the European 
Equipment Organisation is at present studying 
possibilities of using tropical wood in mines. 
Tests will be undertaken in the Ruhr mining 
basin and if successful, Colonial wood will 
replace ordinary pit props in European mines. 

The Municipal Council of Saint-Etienne 
(Loire) has refused permission asked by the 
Houilléres de la Loire to exploit the coal 
area in the centre of the great mining and 
industrial city itself. The reasons are that 
methods of working used in America for this 
type of seam are not considered to be applic- 
able to St. Etienne, owing to the nature of the 
coal and the type of seam. It is feared that 
exploitation may be attended by difficulty 
and considerable risk to life and property, 
for which the Council is unwilling to accept 
responsibility. 

* * * 

French automobile construction in August 
reached a low level due to paid holidays. 
However, for the first nine months of 1949 
the Société André Citréen produced 45,512 
vehicles, against 31,405 for the corresponding 
period in 1948. This production included 
34,937 private cars. Devaluation has improved 
exports. In the United States, the price of a 
four-door Renault has dropped from 1150 
dollars to 1035 dollars and delivery delays are 
very short. 

* * 

As from November 15th, the centre of Paris 
will be out of bounds to heavy lorries (over 5 
tons) between 2 p.m. and 7 p.m. This ruling 
is designed to alleviate traffic congestion in 
the centre of the city. Heavy material such 
as excavation material, cranes, &c., will only 
be allowed on roads and at times specified by 
the municipal police following demand made 
to the Circulation and Transport Direction at 
the Prefecture of Police. 

* * * 

An International Congress on the Excavation 
of Tunnels in Rock is now being held in Paris 
It will be accompanied by an exhibition of 
plant available to French and foreign con- 
structors, and will be followed by visits to 
certain works in the mining basins of 
the Nord, Pas de Calais, Lorraine, the Saar, 
Alsace, and iron ore mines in the east of 
France. Altogether about sixty firms 
will exhibit their products in the eight sections 
into which the Show will be divided: drilling, 
ventilation, loading, lighting, supports, trans- 
port, specialised enterprises, security and 
hygiene. The exhibition will cover over 2000 
square metres. 
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Notes and Memoranda 


Rail and Road 


Cas Heaters ror Lonpon Buses.—London 
Transport is about to start a large-scale experiment 
in the use of cab heaters and windscreen de-misters 
on buses. About 250 of the latest type vehicles, 
from both central and country areas, are to be 
equipped, the installation having been designed so 
that, if the experiment proves a success, all post-war 
buses can be similarly fitted. The heaters are on the 
same principle as those found in some modern cars, 
water heated by the engine passing through a small 
radiator in the driver’s cab. Air will be drawn into 
the radiator, heated and redistributed by means of a 
fan. A jet of hot air will be directed by a nozzle 
on to the windscreen and so prevent its misting up in 
cold weather. 

EXPERIMENTAL Fans 1x TuBEe Stock.—For an 
experiment being carried out by London Transport 
to improve the circulation of air in trains, a seven- 
car Northern Line train has been fitted with roof 
fans remotely controlled from the guard’s position. 
The restricted headroom in tube cars made it 
impracticable to use the,conventional roof fan 
with blades beneath the motor, and an inverted 
type of fan was adopted with the blades above the 
motor. This design enables the maximum advan- 
tage to be taken of the space between the ceiling 
of the car and the outer roof and reduces to a 
minimum interference with headroom. The train 
has four fans in each car. Three firms participated 
in the manufacture of the twenty-eight fans required 
and incorporated their own ideas in the designs. 
In the first four cars the fans are operated from the 
600V traction circuit and are run four in series, to 
gain experience should it be decided to instal similar 
fans in rolling stock having no low-voltage supply. 
In the remaining three cars they are arranged to 
operate on the 50V supply. The train in question 
is also experimentally fitted with door fault-detector 
lights. These are small lamps on the outside of each 
car operated in conjunction with the door signal 
circuit, and were first installed experimentally on a 
District Line train earlier this year. lf a door 
remains partially open the attention of the operating 
staff is immediately drawn to it by the lamp on the 
affected car remaining alight. 


Air and Water 


AntTI-SUBMARINE FRiGaTE.—The Civil Lord of 
the Admiralty announced in Parliament last week 
that the design of a new anti-submarine frigate had 
been completed, and that it was hoped to lay down 
the first of its class in the present financial year. 

An AMERICAN HELICOPTER.—It is reported from 
the U.S.A. that the Bell Aircraft Company is 
developing a new all-metal helicopter for use on 
feeder services in city areas. It will accommodate 
twelve passengers and can also be used for cargo 
and mail. The report adds that a two-blade rotor, 
driven by a 600-800 h.p. motor, will give the heli- 
copter a speed of over 100 miles an hour. 

THe Ferries CoMMITTEE ReEport.—In July, 
1948, a committee, set up to investigate ferry 
services linking trunk and classified roads in Great 
Britain, presented its report to the Minister of 
Transport. Amongst the recommendations made 
were that such ferries should be treated as part of 
the highway and should ultimately be freed from 
tolls; that the law should be amended to: permit 
the acquisition of the ferries compulsorily, if neces- 
sary, by highway authorities; and that the 
expenditure of highway authorities on acquiring, 
improving and maintaining ferries should be grant- 
aided. Last week the Minister of Transport was 
asked if he had accepted the committee’s recom- 
mendations and what action he proposed to take to 
give effect to them. His reply stated that the 
Government accepted the recommendations, in 
principle, as a long-term objective, but had decided, 
with regret, that in present economic conditions it 
was not practicable to incur the expenditure neces- 
sary to make them effective. 


Miscellanea 


ConTROL OF ENGAGEMENT ORDER.—A written 
reply by the Minister of Labour states that the 
Government has decided, by agreement with the 
National Joint Advisory Council, to extend the 
Control of Engagement Order until December, 1950. 

THe ENGINEERS’ GuILp.—At a meeting of pro- 
fessional engineers held in Manchester on October 
28th, it was agreed to establish a North-Western 
Branch of the Engineers’ Guild. Brigadier C. C. 
Parkman, M.I.C.E., presided at the meeting, at 
which a provisional committee was elected to deal 
with the initial development of the new branch. 


FIFrTy-FOURTH OxFORD MANAGEMENT CON - 
FERENCE.—The fifty-fourth Oxford Management 
Conference will be held at Harrogate from Thursday 
to Sunday, November 17th to 20th. It is being 
organised by the British Institute of Management, 
in conjunction with the Institute of Industrial 
Administration. The conference office will be 
situated at the Royal Hall Annexe, Harrogate. 


RESIDENTIAL CouRSE FOR ForREMEN.—The Insti- 
tute of Industrial Supervisors is arranging a week- 
end residential course for foremen and supervisors 
to be held at Primrose Hill, Birmingham, from 
December 2nd to 4th. The subjects to be studied 
include managerial responsibilities, planning, work 
study, costing and production. Full particulars 
can be obtained from the General Secretary of the 
Institute, 47, Temple Row, Birmingham. 


ENGINEERING WorKS EXTENSIONS AT WITTON.— 
We learn that good progress has been made with 
the £1,000,000 engineering works extensions of the 
General Electric Company, Ltd., at Witton, where 
the company’s manufacturing floor space will be 
increased by 100,000 square feet. Work was begun 
on site some nine months ago and it is anticipated 
that production in the new shop will begin this 
year, although it will be some months before full 
production is attained. It is anticipated that the 
new buildings will place the company in a position 
to meet all demands for generating plant, including 
sets up to 100MW output. 


B.B.C. ENGINEERING Division.—The British 
Broadcasting Corporation announces that it has 
decided to split the operations and maintenance 
department of its Engineering Division into two 
parts. One part, consisting of the studio, trans- 
mitter, recording and lines departments, will con- 
tinue to be in charge of Mr. L. Hotine, senior super- 
intendent engineer. Mr. M. J. L. Pulling, M.A., 
M.I.E.E., has been appointed to take charge of the 
other part, the television department, with the 
title of senior superintendent engineer, television. 
Mr. D. C. Birkinshaw’s post as superintendent 
engineer, television, is not affected. 


THE Rootes Group PuPm AND APPRENTICE 
TrRaIntinc SCHEME.—An interesting brochure has 
been issued by Rootes Securities, Ltd., Devonshire 
House, Piccadilly, London, W.1, showing the 
facilities which are available at its group of factories 
for the training of craftsmen, technicians, engineers 
and executives. For the specialised teaching in all 
subjects connected with the manufacture of a wide 
range of cars and light vans the headquarters of the 
scheme is the plant at Coventry and Ryton-on- 
Dummore. Comprehensive training in the method 


‘ and techniques involved in the production of com- 


mercial vehicles is given at Luton. Training in 
presswork in all its branches and coachwork is 
concentrated at two of the group’s factories in the 
London area. 


National INSTITUTE FOR THE BuLinp.—The 
report of the Executive Council of the National 
Institute for the Blind for 1948-49 recalls that on 
March 4, 1949, approval was given by H.M. the 
King of a Royal Charter of Incorporation, an event 
which illustrates the continued success of the 
Institute’s efforts in blind welfare. Many blind 
people have a natural aptitude for skilled work in 
engineering shops. In the report there is recorded 
the establishment of a special industrial training 
course at Letchworth, in which the Institute 
co-operates with the Ministry of Labour in giving 
specialised training. It is said the more popular 
occupations are capstan lathe operation, precision 
instrument inspection, general machine operation 
and assembly. Already many blind trainees have 
won a high reputation for accuracy of work, 
particularly blind inspectors using Braille-calibrated 
micrometers. 


ProposED NEw Town IN MONMOUTHSHIRE.—It 
is announced that the Minister of Town and Country 
Planning has decided to create a new town for 35,000 
people at Cwmbran, in Monmouthshire. The 
decision follows a public inquiry held at Newport 
County Hall on October 6th, the area of the new town 
being that proposed in the draft designation order, 
without modification. A suggestion that the area of 
the new town should lie in the north-east of the pro- 
posed site has been rejected because good agricultural 


‘land would thereby be lost, and because it is thought 


that the proposed site will enable the new town to 
serve industry in the valley between Newport and 
Pontypool. The proposal that there should be three 
separate townships in the area at Cwmbran, 
Pontnewydd and Croes-y-Ceiliog was also rejected 
on the ground that an increase of population of the 
size proposed ought to be accompanied by the 
provision of proper social and other facilities such 
as a new town would be able to offer. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

To-day, Nov. 1lth—Bristot Brancu: Grand Hotel, 
Bristol, “The Maintenance of Fluorescent Lighting 
Installations,” C. W. Rawlings, 7.30 p.m.——Norrtine- 
HAM Branco: Spread Eagle Hotel, Goldsmith Street, 
Nottingham, “‘ Control Gear,” P. C. Belton, 8 p.m. 

Wed., Nov. 16th.—MancHEsTER Branco: Engineers’ 
Club, Albert Square, Manchester, “ Estimating and 
Quantity Surveying in Electrical Installations,” L. L. 
Emmett, 7.30 p.m. 

Mon., Nov. 2ist.—CrENnTRaAL Lonpon BrancH: St. 
Ermins Hotel, London, S.W.1, “ Television,” J. B. 
Kaye, 6.50 p.m.——Srocxkport Branco: White Lion 
Hotel, Stockport, Lecturettes by Branch Members, 
8 p.m. 

British Institution of Radio Engineers 

Wed., Nov. 16th.—N.E. Section: Neville Hall, New- 

castle-upon-Tyne, “‘ Dielectrics,” Mrs. E. Laverick, 





6 p.m. 

Thure., Nov. 17th.—Lonpon Section: London School 
of Hygiene and Tropical Medicine, Gower Street, 
W.C.1, “Measurement of FM Transmitter Perform- 
ance,” D. R. Willis, 6.30 p.m. 


Chemical Society 
Thurs., Nov. 17th.—The Institution of Mechanical Engi- 


neers, Storey’s Gate, St. James’s Park, 8.W.1, “ Radia- 
tion Induced Polymerisation,”” M. Magat, 7.15 p.m. 
Diesel Engine Users Association 
Thurs., Nov. 17th.—Caxton Hall, Westminster, 8.W.1, 
“Plain Bearings: Material, Design and Operation,” 
P. T. Holligan, 2.30 p.m. 
Illuminating Engineering Society 
Mon., Nov. 14th.—Lzereps Centre: Lighting Service 
Bureau, 24, Aire Street, Leeds, 1, Chairman’s Address, 
A. G. Smith, 6 p.m. 
Wed., Nov. 16th.—SwanseEa Group: Technical College, 
Neath, “Light and Photography,” G. A. Eveniss, 
5.30 p.m. 


Incorporated Plant Engineers 

Tues., Nov. 15th—Gtascow Brancn: Engineering 

Centre, 351, Sauchiehall Street, Glasgow, “ Lifting 

> ge J. G. Carlton, 7 p.m. ; 

, Nov. 16th—WesTERN Brancw: Grand Hotel, 
Bristol, “‘ Factors Influencing the Choice of Boiler 
Fuels,” E. G. Ritchie, 7.15 p.m. 

Thurs., Nov. 1\7th—LivERPOOoL anp N. WALES BRANCH : 
Radiant House, Bold Street, Liverpool, “‘ Repair and 
Maintenance of Industrial Buildings,” Mr. itley 
Moran, 7 p.m. 

Institute of British Foundrymen 

Sat., Nov. 12th.—Soorrish Brancu: Royal Technical 
College, Glasgow, “The Loam Moulding of an 

Evaporator Body Casting,” W. H. Hornby, 3 p.m. 

Sat., Nov. 19th.—E. Miptanps Brancu: College of 
Technology, Leicester, “Castings from Customer’s 
Point of View,” W. P. Smith, 6 p.m. 

Institute of Economic Engineering 

Wed., Nov. 16th.—Coventry Grovur: Technical College, 
Coventry, Informal Discussion, 7.15 p.m. 

Sat., Nov. 19th.—NotTts anp DerBy GrovuP: Welbeck 
Hotel, Nottingham, “Costing Problems in Heavy 
Engineering,” G. Haynes, 2.45 p.m. 


Institute of Industrial Supervisors 

Thurs., Nov. 17th.—Chance Technical College, Crocketts 
Lane, Smethwick, Joint Meeting, Smethwick Section 
and Dudley and District Section, 7.30 p.m. 

Fri., Nov. 18th—WEDNESBURY AND DarLasTon SEC- 
TION : The Wellman Smith Owen Engineering Corpora- 
tion, Ltd., Darlaston, “‘ Material Handling,’ Hartford 
M. King, 7.30 p.m. 

Institute of Marine Engineers 

Tues., Nov. 15th.—Technical College, Poplar, “‘ Launch- 
ing of Ships,” R. 8. Hogg, 7.30 p.m. 

Fri., Nov. 18th.—Technical College, West Ham, “ The 
Combustion Turbine,” J. Calderwood, 6.30 p.m. 

Institute of Metals 

Mon., Nov. 14th.—Scortisu Locat Section : Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2, “ Aluminium and its Alloys 
in relation to their Use in Building and Civil Engineer- 
ing,” J. C. Bailey, 6.30 p.m. 

Institute of Navigation 

Fri., Nov. 18th.—Royal Geographical Society, 1, Ken- 
sington Gore, London, 8.W.7, “‘ Navigation in High- 
Speed Flight,” E. Anderson, 5 p.m. 

Institute of Physics 

Sat., Nov. 12th.—S. Watxes Brancu : University College, 
Cardiff, “ Industrial ane of X-Ray Analysis,” 
H. P. Rooksby and E. G. Steward, 2 p.m. 

Mon., Nov. 14th—Mriptanp Branca: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
short papers on “ Behaviour of Rubbers at Low 
Temperatures,” 7 p.m. 

Tues., Nov. 15th.—Etecrronics Group: 47, Belgrave 
Square, London, 8.W.1, “‘ The Generation and Launch- 
ing of Ultra-Sonic Waves,” G. Bradfield, 5.30 p.m. 

Thurs., Nov. 17th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, “The 
Education and Training of Technologists,”’ 5.30 p.m. 
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Institute of Road Transport Engineers 
Thurs., Nov. 17th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2, “‘ The Use of Aluminium and 
its Alloys in the Construction of P.S. and Commercial 
Vehicles,” T. G. Griffiths, 6.30 p.m. N.E. CENTRE : 
Hotel Metropole, Leeds, “‘ Compressed Air Brakes for 
Road Vehicles,” I. G. Moore, 7 p.m. 


Institute of Transport 
Mon., Nov. 21st.—Jarvis Hall, 66, Portland Place, W.1, 
“Some Thoughts on Railway Motive Power,” Sir 
Eustace Missenden, 5.45 p.m. 


Institution of Chemical Engineers 

Wed,, Nov. 16th.—King’s College, Neweastle-upon-Tyne, 
“Planning and Design of a Chemical Factory,” G. F. 
Whitby, 6.30 p.m. 

Sat., Nov. 190k College of Technology, Manchester, 

“The Growth of the Chemical Industry in the Man- 

chester District,” N. Swindin, 3 p.m, 


Institution of Civil Engineers 

Tues., Nov, 15th.—Great George Street, Westminster, 
S.W.1, Informal Discussion on “‘ Pre-Stressed Con- 
crete,’ introduced by F. Webster and A. J. Harris, 
5.30 p.m. 

Thurs., Nov. 17th.—Great George Street, Westminster, 
8.W.1, ‘ Pre-Stressed Concrete Principles and Appli- 
cations,” E, Freyssinet, 5.30 p.m. N.W. Assoctia- 
TION: Engineers’ Club, Albert Square, Manchester, 
“The Practice and Application of Air Survey,” T. D. 
Weatherhead, 6.30 p.m. 

Mon., Nov. 2lst—Arrport ENGINEERING DIVISION : 
Great George Street, Westminster, 8.W.1, “‘ Construc- 
tion and Lay-Out of Idlewild Airport, New York,” 
John M. Kyle, 5.30 p.m. 

Institution of Electrical Engineers 

To-day, Nov. 11th—N.E. SrupEnts’ Section: King’s 
College, Newcastle-upon-Tyne, ““A Revue of Core 
Materials for Electrical Machinery,” L. C. Kerr, 7 p.m. 

Mon., Nov. 14th.—Lonpon StTupDENts’ SEcTION: Savoy 
Place, Victoria Embankment, W.C.2, “‘ The Depend- 
ence of Physics on the Engineer,” B. 8S. Gossling, 
7 p.m.——N.E. CENTRE: 
Road, Neweastle-upon-Tyne, ‘‘ Domestic Appliances 
—tTest Reports, Reconditioning and Servicing,” H. 
Hobbins, 6.15 p.m. 

Tues., Nov. 15th.—N. Mriptanp CENTRE: Lighting 
Service Bureau, 24, Aire Street, Leeds, “ The 
Testing, Reconditioning and Servicing of Domestic 
Appliances,” H. Hobbins, 6.30 p.m. 

Wed. Nov. 16th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2, ‘“‘ Some Considerations 
in the Design of Negative-Feedback Amplifiers,” W. T. 
Duerdoth, 5.30 p.m. 

Mon., Nov. 21st.—N.E. Centre, Rapio aNnD MEASURE- 
MENTS Group: King’s College, Newcastle-upon-Tyne, 
“ Testing of Power Station Steam Plant,” P. G. Lloyd, 
6.15 p.m. 


Institution of Engineering Inspection 
Wed., Nov. 16th.—BrrmMineHaM Brancn: Chamber of 
Commerce, 95, New Street, Birmingham, ** The Extru- 
sion of Light Alloys,” H. M. Bigford. 
Institution of Engineers and Shipbuilders in Scotland 
Tues., Nov. 15th.—39, Elmbank Crescent, Glasgow, C.2, 
‘* Nuclear Physics and the Engineer,” J. M. A. Lenihan, 
6.30 p.m. 
Institution of Heating and Ventilating Engineers 
Wed., Nov. 16th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, ‘‘ Natural 
Ventilation of Houses,” J. B. Dick, 6 p.m. 


Institution of Mechanical Engineers 
To-day, Nov. 11th.—Storey’s Gate, St. James’s Park, 
8.W.1, “‘ The Engineering Implications and Economics 
of Surface Preparation of Mild Steel Prior to Fabrica- 
tion,” W. A. Johnson, 5.30 p.m.——N.E. Brancu 
GrapvuatEs’ Section: Northern Gas Board Show- 
rooms, Grainger Street, Newcastle-upon-Tyne, ‘‘ The 
Manufacture of Mineral Insulated Copper-Covered 
Cables: The Engineering Aspect,” G. P. Fyson, 








7 p.m. 

Pate Nov. 12th.—YorksHrreE Branco, GRADUATES’ 
Section : Hotel Metropole, Leeds, ‘‘ Effect of Altitude 
on Carburation,” A, J. Noon, 2.30 p.m. 

Tues,, Nov, 15th.—Coventry A.D. CENTRE GRADUATES’ 
Section: Hare and Squirrel Hotel, Coventry, “ Test 

Fiying,” W. H. Else, 7.15 p.m. 

Wed., Nov. 16th.—N.E. A.D. Centre: The University, 
Leeds, “Ignition Equipment: Development and 
Lessons,” E. A. Watson, 7.30 p.m. 

Thurs., Nov. 17th—Miptanp Branca: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“The Use of Mechanical Aids in Engineering Produc- 
tion,” T. U. Matthew, 6 p.m. SOUTHERN BRANCH, 

+RaDUATES’ Section: Technical College, Brighton, 
‘ Railway Motive Power: Recent Developments and 
Future Possibilities,” D. V. Ellison, 6.30 p.m. 

Fri., Nov. 18th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“World Energy Resources and their Utilisation,” A. 
Parker, 5.30 p.m. 

Mon., Nov. 2\st.—M1ptanp Brancu, GRADUATES’ SEC- 
TION: James Watt Memorial Institute, Great Charles 
Street, Birmingham, ‘‘ Hydraulics and Pneumatics in 
Aircraft,” 8. R. Tyler, 7 p.m. Dersy A.D. CENTRE : 
Midland Hotel, Derby, “Internal Expanding Shoe 
Brakes for Road Vehicles,” I. M. Waller, 7 p.m. 
Scortisu A.D. Centre: Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank Crescent, 
Glasgow, discussion, ‘“‘ The Tyre as Part of the Steering 
System,” introduced by J. H Hardman, 7.30 p.m. 


Institution of Production Engineers 
To-day, Nov. 11th.—Coventry Section: Geisha Cafe, 
Hertford Street, Coventry, “ Industrial Maintenance 
of Machines,” R. M. Buckle, 7 p.m. 
Sat., Nov. 12th.—YorksuHiIre GRADUATE SecTION : Great 
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Northern Station Hotel, Leeds, “ Graduate Status : 
ry! Responsibilities and Implications,” T. B. Wort, 
2.30 p.m. 

Mon., Nov. 14th.—Snerrietp Section: Royal Victoria 
Station Hotel, Sheffield, “* An Innovation in the Pro. 
duction of Cutlery Blanks,” F. R. Francis, 6.30 p.m. 

Tues., Nov. 15th.—DunpgE Section: Mathers Hote, 
Whitehall Crescent, Dundee, ‘‘ Motion Study,” Miss 
Anne Shaw, 7.45 p.m. 

Wed., Nov. 16th.—BrrMINGHAM SECTION: James Waitt 
Memorial Institute, Great Charles Street, Birmingham, 
“The Science of Gear Teeth Production,” B. +, 
Bregi, 7 p.m. EDINBURGH Section: North Briti-) 
Station Frotel, Halifax, film, ‘‘ Mechanical Handling,” 
with commentary by Mr. Neal Arden, 7 p.m.— — 
LIVERPOOL SrecTion: Radiant House, Bold Stree, 
Liverpool, ‘‘ Air-Operated Fixtures,” C, M. P. Willcox, 
7.15 p.m, WEsTERN SECTION: Grand Hote|, 
Bristol, “‘ The Shaping of Steel,” C. J. Dadswell, 7.15 
p.m, MANCHESTER Section: Mechanics Institute, 
Crewe, “‘ Recent Developments in the Glass Industry,” 
A. M. Robertson, 7.15 p.m.——Lvron Grapbuaiir 
Section: Town Hall, Luton, “ Glass and the Engi- 
neer,” A. J. Holland, 7.30 p.m. 

Thurs., Nov. 17th.—Guascow Section: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, ‘* Motion Study,” Miss Anne Shaw, 
7.30 p.m. Lonpon Section: Royal Empire 
Society, Northumberland Avenue, W.C.2, ‘‘ Modern 
Methods of Gear Production,” B. F. Bregi, 7 p-m. 

Fri., Nov, 18th.—E. Counties Section : Electric House, 
Ipswich, ‘‘ Management Through Cost Control,” T. H. 
Nicholson, 7.30 p.m. N.E. Grapvuate SEcrTION : 
Neville Hall, Westgate Road, Newcastle-upon-Tyne, 
film, “‘ Mechanical Handling,” 6.45 p.m. 

Mon., Nov. 21st.—N.E. Section: Neville Hall Mining 
Institution, Westgate Road, Newcastle-upon-Tyne, 
“The Human Factor in Productivity,” Dr, Jacques, 
7 p.m. Dersy Sus-Section : School of Art, Green 
Lane, Derby, “‘The Mass Production of a British 
Alarm Clock,” E. Desmond, 7 p.m.——MANCHESTER 
Section: College of Technology, Sackville Street, 
Manchester, “* The Effective Use of Materials,’ R. F. 
Archer, 7.15 p.m. 

Tues., Nov. 22nd.—Hawirax Grapvate SEcTION: 
Technical College, Huddersfield, ‘“‘ The Production of 
Steel and Bronze Castings for Engineering Purposes,” 
G, L. Hancock, 7 p.m. ll a 


Junior Institution of Engineers 
To-day, Nov. lith.—39, Victoria Street, Westminster, 
8.W.1, “The Inventor and the State,” Geoffrey W. 
Tookey, 6.30 p.m. 
Fri., Nov. 18th.—39, Victoria Street, Westminster, 
8.W.1, Annual General Meeting, 6.30 p.m. 
Sat., Nov. 19th.—N.W. Section: _ Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, film, ‘The Technique in Application of 
Tungsten Carbide Cutting Tools,” 2.30 p.m. 


Liverpool Engineering Society 
Wed., Nov. 16th.—24, Dale Street, Liverpool, “ Lubri- 
cation,” H. J. Nicholson, 6 p.m. 


Manchester Association of Engineers 
Fri., Nov. 18th.—Engineers’ Club, Albert Square, Man- 
chester, “* Recent ge resameny in the Testing of 
Machine Tools,” D. F. Galloway, 6.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Nov. 11th.—Mining Institute, Newcastle-upon- 
Tyne, ‘“‘What the Shipowner Thinks,” Sir John R. 
Hobhouse, 6.15 p.m, 


Old Centralians 
Mon., Nov. 14th.—Chez Auguste Restaurant, Frith 
Street, W.1, “Current Educational Problems,” Sir 
Graham Savage, | p.m. 


Royal Aeronautical Society 
Tues., Nov. 15th.—GRaDUATE AND STUDENT SECTION : 
4, Hamilton Place, W.1, ‘‘ Visualisation of Air Flow at 
High Speeds,” A. D. Young, 7.30 p.m. 
Tues., Nov. 22nd.—4, Hamilton Place, W.1, “‘ The Design 
and Development of Engine-Driven Gearboxes,” G. W. 
Bubb, 7 p.m. 


Royal Institution of Chartered Surveyors 
Mon., Nov. 14th.—12, Great George Street, Westminster, 
8.W.1, Presidential Address, John A. F. Watson, 
5.30 p.m. 
Sheffield Metallurgical Association 
Tues., Nov, 22nd,—198, West Street, Sheffield, 9, ‘‘ Some 
Aspects of the Deoxidation of Steel,” G. E. Speight, 
7 p.m, 
Sheffield Society of Engineers and Metallurgists 
Mon., Nov, 2\st.—Royal Victoria Station Hotel, 
Sheffield, “‘ The Aerodynamic Aspects of Open-Hearth 
Furnace Design,” J. H. Chesters, 6.15 p.m. 


Societe des Ingenieurs Civils de France 
Thurs., Nov. 17th.—Britisu Section: Institution of 
Jivil Engineers, Great George Street, Westminster, 
8.W.1, “Pre-Stressed Concrete: Principles and 
Applications,” E. Freyssinet, 5.30 p.m. 


Society of Chemical Industry 
Thurs., Nov. 17th—Roap anv BurILDING MATERIALS 
Grovp : Institution of Structural Engineers, 11, Upper 
Belgrave Street, S.W.1, “‘ The Selection of Aggregates 
Suitable for Asphalt Manufacture,” L. G. C. Sims, 




















6 p.m. 
Society of Engineers 
Fri., Nov. 18th.—17, Victoria Street, Westminster, 
8.W.1, film, “* Moving Earth,” 6.30 p.m. 


Stoke-on-Trent Association of Engineers 
Sat., Nov. 19th.—Midlands Electricity Board, Back 
Glebe Street, Stoke, ‘‘ Prevention is Better than Cure,” 
F. 8. L. Weston, 6 p.m. 
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Establishment near 
hester 


Av the beginning of this week the Ministry 
of Supply stated that a site had been selected 
at Capenhurst, near Chester, for the con- 
struction of an establishment connected with 
the atomic energy programmo. Part of the site, 
the Ministry explained, was already occupied 
by a storage depot, the existing buildings and 
services Of which would facilitate a much 
earlier start than would have been possible 
otherwise. The statement added that it would 
be necessary to acquire about 150 acres of 
adjoining land, and the fact that it was agri- 
cultural land was regretted. There was, how- 
ever, a number of rigid requirements which had 
to be satisfied in the selection of a site, and the 
choice of Capenhurst had been confirmed only 
after a very wide search. The Ministry’s 
announcement went on to say that survey work 
had already started and that construction work, 
which at, its peak would employ several 
thousand men, would begin next year. Ulti- 
mately the establishment itself would employ 
an operating force of a similar size. Much of 
its labour would be drawn from the Merseyside 
Development Area, where it would reduce 
unemployment, a factor in the selection of a site 
to which the Government attached importance. 
Finally, the Ministry gave the assurance that 
no harmful effects to the neighbourhood could 
arise from the work to be carried on at the new 
establishment. 


Agricultural Water Supplies 


SEVERAL matters of particular interest to 
engineers were mentioned by Sir James Turner, 
President of the National Farmers’ Union, in 
the course of an address on ‘‘ The Battle for 
Food,’’ which he delivered last week to the 
Royal Society of Arts. Foremost among them 
was the need to extend rural water supplies. 
Sir James said that only 37 per cent of the farm 
buildings in England and Wales had a piped 
water supply. A good water supply to fields 
was also essential if livestock were to be kept in 
any numbers, yet only 16 per cent of all hold- 
ings in England and Wales had such a supply ; 
42 per cent relied on streams and rivers, 29 per 
cent had ‘‘ other ’’ sources of supply and 13 per 
cent had none. Another matter to which Sir 
James referred was the threatened curtailment 
of capital investment in rural electrification, 
which was a tragic outcome of the current 
economy measures introduced by the Govern- 
ment. Electricity, he asserted, was one of the 
most necessary instruments for ths economic 
development of the nation’s farms, the potential 
output of which would be affected very seriously 
by the Government’s decision. Finally, Sir 
James recalled that in recent years British 
agriculture had become one of the most highly 
mechanised in the world. Whereas in 1939 there 
were only about 50,000 tractors in England and 
Wales, at the end of 1948 the number was five 
times as great. There were also, in 1948, over 
48,000 milking machines and nearly 5000 
combine harvesters in use. All those figures, 
Sir James added, were showing a rapid upward 
trend during the present year. 


Third World Petroleum Congress 


Tue Institute of Petroleum announces that 
the date and place for the Third World 
Petroleum Congress has now been fixed for 
May 28 to June 6, 1951, at The Hague, 
Holland. The main headings under which 
papers will be presented aud discussed are 
geology and geophysics, drilling and pro- 
duction, refining technology, both physico- 
chemical methods and methods involving 
change in composition, petrochemicals, analysis 
and testing, utilisation of products, plant and 
equipment, transport storage and distribution, 
and economics and statistics. The various 
sessions will be held in hotels in The Hague, and 
the information office will open in the Kurhaus 
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Hotel on May 28, 1951. Excursions to petroleum 
and industrial centres and to places of interest 
will be arranged and social events for the even- 
ings will be organised. The Permanent Council of 
the World Petroleum Congress, on which Great 
Britain is represented by Lieut.-Colonel 8S. J. M. 
Auld, T. Dewhurst and Hugh C. Tett, has 
requested the appropriate body in each country 
to form a national committee, which will be 
responsible for organising the collection of 
papers within its own country. For Great 
Britain, the Institute of Petroleum has been in- 
vited to form the National Committee, and this 
consists of Mr. E. A. Evans, Lieut.-Colonel 
8S. J. M. Auld, Mr. C. Chilvers, Mr. T. Dewhurst, 
Professor F. H. Garner, Mr. H. 8. Gibson, Mr. H. 
Hyams, Mr. G. Sell, Mr. C. A. F. Southwell, and 
Mr. H. C. Tett. Arrangements are being made 
to reserve hotel accommodation in The Hague 
and further information will be issued from time 
to time. Those wishing to receive details and 
registration forms when these are ready are 
requested to inform the Secretary of the Third 
World Petroleum Congress, at Carel Van 
Bylandtlaan 30, Den Haag, Holland. 


Mechanical Aids 


THE specialist team which was recently sent 
by the Anglo-American Council on Produc- 
tivity to America to study mechanical aids in 
the engineering industry has now returned. Its 
conviction is that astounding results can be 
achieved by the application of scientific 
methods to the handling of materials. American 
practice was impressive on account, it says, 
not of novelties in handling machinery, but 
rather the systematic use of the various 
appliances. Mr. A. Roebuck, a director of 
Hanfields, Ltd., of Sheffield, the leader of the 
team, stated, after the party had landed, that 
the principal message of the team’s report 
would be that the application of good methods 
of handling, from the incoming raw materials 
to the outgoing finished product, could effect 
substantial reductions in production costs. 
There was greater awareness of the importance 
of material handling and its effect on production 
in American industry than in Great Britain. 
Emphasis would also be given in the team’s 
report to the use of small power tools and 
mechanical aids, and their great effect on pro- 
duction. Labour displacement problems were 
closely examined, and it was found that in 
America there was no substantial resistance by 
organised labour to the introduction of new 
methods, as it was realised that technical 
improvement usually brought more work in 
their train. When workers had to be dispensed 
with the seniority rule was generally applied. 
A happy feature of the many visits made to 
factories and manufacturing plants was the 
exchange of views on matters concerning 
industry and conditions in both countries. In 
those visits and conversations good will and 
friendship were apparent, and among thinking 
Americans there existed a deep concern for the 
old country. 


Isle of Wight Motor Vessel 


Balmoral 


On Tuesday, November 15th, official trials 
took place in the Solent of the new twin-screw 
motor vessel ‘‘ Balmoral,’’ whi¢gh has been 
designed and built by John I. Thornycroft and 
Co., Ltd., of Woolston, Southampton, for the 
Isle of Wight and South of England Royal Mail 
Steam Packet Company, Ltd. This company 
is one of the oldest steam packet companies in 
Great Britain, and its fleet carries about 
1,000,000 passengers and 25,000 motor vehicles 
between Southampton and the Isle of Wight 
each year. The ‘ Balmoral” has a length 
overall of 203ft, a moulded breadth of 30ft and a 
depth of 11ft. She is propelled by a twin-screw 
arrangement of “‘ Sirron”’ diesel engines, each 
of which has six cylinders and a designed output 
of 600 b.h.p. at 300 r.p.m. During the trials a 
speed of 16-35 knots was attained. The ship is 








designed to carry 1000 passengers, in addition 
to a number of motor vehicles. Provision for 
passengers includes a dining saloon for sixty-one 
persons on the main deck, with a cocktail bar 
and galley and pantry. For rough weather an 
enclosed seating space is provided, and there is 
also a deck bar. Further accommodation under 
the car deck includes a bar and saloon, which is 
entered from the main deck. On the promenade 
deck there is also space for deck chairs. The 
trials were successful in every way, and in an 
early issue we hope to give more details of this 
interesting ship. 


Joint Engineering Conference, 1951 


THE councils of the three senior British engi- 
neering institutions, the Institution of Civil 
Engineers, the Institution of Mechanical Engi- 
neers and the Institution of Electrical Engineers, 
have decided to hold a joint engineering con- 
ference in London in 1951, the ‘“‘ Festival of 
Britain”’ year. The dates selected are from 
June 4 to 15, 1951. It is stated that the theme 
of the conference will be to place on record the 
achievements of British engineers, and an 
opportunity will thus be afforded for the engi- 
neers of the world to discuss the future trends 
of developing the great sources of power in 
Nature for the use and convenience of man. The 
conference will emphasise the interdependence 
of all branches of engineering, for it is realised 
that none of the great developments of the past 
100 years would have been possible without the 
constant and ever-increasing co-operation of 
the members of the major British engineering 
institutions. Bearing in mind the importance 
of maintaining the high standard of technical 
efficiency of British engineers, it is intended 
that the conference shall also consider the 
development of engineering education in this 
country. Detailed arrangements for the con- 
ference are now being made and will be 
announced as soon as possible. 


A 25-Mile Restriction on Road 
Haulage 


THE Ministry of Transport has announced that 
the Minister has fixed Wednesday, February 1, 
1950, as the date on which the restrictions on 
the carriage of goods by road for hire or reward, 
imposed by Section 52 of the Transport 
Act, 1947, will become operative. An Order 
to this effect has been published recently. 
After February Ist, hauliers will require per- 
mits issued by the Road Haulage Execative 
of the British Transport Commission in accor- 
dance with the Permit Regulations, to carry 
goods, with certain exceptions, for hire or 
reward outside the 25-mile iimit. The Execu- 
tive is preparing explanatory notes on the 
procedure for making and dealing with appli- 
cations for permits, and copies of the notes and 
of permit forms will be obtainable from any 
office of the Executive on and after November 
21, 1949. Certain goods and services are 
excluded from the provisions of Sections 52 
and 125 of the Act. These include bulk liquids, 
explosives and inflammable goods carried in 
special vehicles, ordinary furniture removals, 
meat, livestock, felled timber carried in specially 
constructed vehicles, and abnormal and indi- 
visible loads carried in special vehicles. Appli- 
cations for original permits are still under 
consideration and the Executive’s decision will 
be notified to applicants during the months of 
December, January and February. All notices 
of compulsory acquisition under Section 39 
of the Act will have been served by the Execu- 
tive by December 31, 1949. If by January 1, 
1950, no notice of acquisition has been received 
by a person who contends that the under- 
taking he is carrying on is one about which 
the Executive is required to give a notice of 
acquisition under Section 39 of the Act, he 
may, by notice in writing during the month of 
January, 1950, require the Executive to serve 
a notice of acquisition. 
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Engineering Steels Under Combined 
Cyclic and Static Stresses" 


By H. J. GOUGH, C.B., M.B.E., D.Sc., M.I.Mech.E., F.R.S. 
No. IV—(Continued from page 543, Nov. 11th) 


Specimens Containing Discontinuities of 
Section.—Each individual test will be identi- 
fied by the reference number quoted from 
Table VI. , 

(a) Effect of Superimposed Static Stresses, 
Singly and in Combination on the Fatigue 
Limits under Reversed Cyclic Stresses.—The 
data relating to the tests made on specimens 
containing a radial hole are plotted in Fig. 14a 
and b. 

In Fig. 14@ the fatigue limit under simple 
reversed bending stresses is +16-8 tons per 
square inch (test 1); this value is slightly 
reduced to +15-4 tons per square inch 
(test 2), i.e., by 8-3 per cent, by superimpos- 
ing a static bending stress of 17} tons per 
square inch. The further addition of a 
static torsional stress of 11 tons per square 
inch (tests 3 and 4) to each of these conditions 
produces no appreciable further reduction. 
In Fig. 146 the fatigue limit under reversed 
torsional stresses is +11-7 tons per square 
inch ; imposing a static torsional stress of 
11 tons per square inch reduces this value, 
by 3-4 per cent only, to +11-3 tons per 
square inch (test 7); the further addition of 
17} tons per square inch static bending stress 
has no appreciable effect, the recorded 
fatigue limit being +11-2 tons per square 
inch (test 8). The effect of adding a static 
bending stress of 17} tons per square inch 
only reduces the simple reversed torsional 
limit from +11-7 tons per square inch (test 
5) to +11-0 tons per square inch (test 6), i.e., 
by 6 per cent. 

The data relating to the fillet specimens 
have similarly been plotted in Fig. 14c and d. 
As shown in Fig. 14c the fatigue limit under 
simple reversed bending stresses is +-22-5 tons 
per square inch (test 1) and superimposing a 
static bending stress of 174 tons per square 
inch (test 2) has no effect. The further 
addition of a static shearing stress of 11 tons 
per square inch reduces the fatigue limit to 
+20-6 tons per square inch (test 4), or a 
total reduction of 8} per cent. Superimpos- 
ing a static torsional stress only of 11 tons 
per square inch apparently slightly raises 
the fatigue limit to +23-4 tons per square 
inch (test 3), but this result must be due to 
slight differences in the material and it can 
be assumed that this static stress has, in 
fact, no effect. In Fig. 14d the fatigue 
limit under simple reversed torsional stresses 
is +17-5 tons per square inch (test 5); 
superimposing a static shear stress of 11 tons 
per square inch apparently raises the fatigue 
limit slightly to +17-9 tons per square inch 
(test 7) which can also be ignored as a real 
effect. A static bending stress of 17} tons 
per square inch reduces the fatigue limit to 
+15-8 tons per square inch (test 6), while the 
combined effect of imposing 17} tons per 
square inch static bending and 11 tons per 
square inch static torsional stress reduces 
the fatigue limit to +14-9 tons per square 
inch (test 8), or a total reduction of 14-9 per 
cent. 

Lastly, in Fig. 14e and f are plotted the 
data relating to the splined shaft specimens. 
The fatigue limit under simple reversed 
bending stresses, +36-5 tons per square 
inch (test 1) is slightly reduced to +34-8 





* Institution of Mechanical Engineers, October 21, 
1949, Presidential Address. 





addition of 17} tons per square inch static 
tons per square inch (test 2), ie., by 4-7 
per cent, by superimposing 17} tons per 
square inch static bending stress; the 
further addition of 11 tons per square inch 
static shear produces no further reduction 
(test 4). This shear stress acting alone reduces 
the fatigue limit to +34-6 tons per square 
inch (test 3), a reduction of 5-2 per cent. 
In Fig. 14f the fatigue limit under simple 
reversed shearing stresses is reduced from 
+12-0 tons per square inch (test 5) to +11-5 
tons per square inch (test 7), i.e., by 4-2 per 
cent, by superimposing 11 tons per square 
inch static torsional stress, and the further 
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particularly on the reversed torsional fatigue 
limit, which suffered a maximum reduction 
of 14-9 per cent. The effect of superimposing 
the same values of static stresses on the 
model splined shafts was extremely small, 
the maximum reduction in fatigue strength 
being 5-8 per cent. It will be seen, howe yer, 
that these same forms of discontinuity are 
very sensitive to cyclic stresses and his 
entirely different response to static and cy:lic 
stressing is of the greatest significance to 
design ; the majority of fatigue failures in 
practice occur at such discontinuities of 
contour or cross section. 

It. is convenient first to discuss the strvss. 
concentration effects caused by the three 
forms of discontinuity before examining the 
form of f/q relation disclosed by the test 
data. 

(b) Theoretical and Actual Effects of the 
Discontinuities on Fatigue Strength. (1) 
Radial Oil Hole.—The stress system and 
theoretical stress concentration factor pro- 
duced by the presence of a cylindrical hole 
have attracted the attention of many 
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aand6 Specimens with oil hole. 
e and d Specimens with small fillet. 
eand f Specimens with splined shafts. 


The encircled figures are the test reference numbers as stated in Table VI. 


Fic. 14—Effects of Superimposed Static Stresses, Singly and in Combination, on the Fatigue Limits under 
Reversed Cyclic Stresses (““S65A”’ Steel) 


bending stress produces only a very slight 
further redgction to +11-3 tons per square 
inch (test 8), or a total reduction of 5-8 per 
cent. Adding 17} tons per square inch static 
bending stress alone has no effect on the 
fatigue limit under simple reversed shearing 
stresses. 

To summarise, these results show that in 
the presence of a radial hole, the effect on 
the fatigue limits under reversed bending or 
torsional stresses of superimposing static 
stress of either kind singly or both kinds 
simultaneously is small; the maximum 
reduction in fatigue strength is 8-3 per cent. 
When a small transition fillet is present, the 
effect of the superimposition is more definite, 


investigators using analytical, photo-elastic 
and strain measurement methods. Many of 
the cases investigated relate only to thin 
plates subjected to simple stressing actions, 
but a consideration of selected investigations 
has enabled approximate estimates to be 
made of values of K, which probably relate 
sufficiently closely to the present stress 
system and form of specimen as to afford a 
useful comparison of theory and experiment. 
As shown by Kirsch,™ under uniform tensile 
stress and at the boundary of the hole, two 
of the principal stresses vanish, the third 
principal stress—a circumferential tensile 
stress—operating on a plane containing a 
diameter of the oil hole. Cox,!” in the course 
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of a general investigation into the effect of 
elliptical holes, has extended this case to 
that of combined direct stress and shear 
and sown that, when these stresses become 
reversed cyclic stresses, the analysis reveals 
that the limiting condition for failure is such 
that the f/q relation should be an ellipse are. 
Further, if fatigue failure occurs on the plane 
subjected to the greatest range of principal 
stress, then, by the analyses of Kirsch and 
(ox, the fatigue cracks should be initiated 
at the boundary of the oil hole on a plane 
making an angle of 36 with a transverse 
section of the specimen. In the present 
tests the inclination of the trace of every 
fatigue crack at its point of initiation was 
measured and the agreement with the value 
of 48 was so close that there is little doubt 
that the plane of fracture is as indicated by 
theory. 

The work of Kirsch and Cox relate to the 
assumed conditions of a hole having a dia- 
meter infinitesimally smal] in relation to 
the specimen size ; other investigators have 
shown that the value of the theoretical 
stress-concentration factor, K,, is dependent 
on the ratio of the diameter of the hole d to 
that of the specimen D. The actual values 
of K, given by the analyses of Kirsch and 
Cox are not, therefore, directly applicable, 
but consideration of the work of Frocht?® 28, 
Wahl and Beeuwkes,2? Peterson and Wahl,!2 
Thum and Kirmser,® indicates that the 
following approximate values apply to the 
present specimen, where 

d/D="/19 -— 
K; (reversed bending stresses)= about 2- 5-2-7, 
say, 2-6. 
K; (reversed torsiona] stresses)=about 2-0. 

In the present specimens, the intersection 
of the oil hole with the outside surface of the 
shaft is rounded off with a small radius, but 
this radius would not be expected to have 
any appreciable strengthening effect; its 
value in practice is to remove machining 
burrs, as these would cause a definite reduc- 
tion in fatigue strength. For comparison of 
K, with the actual reduction in fatigue 
strength caused by the presence of the oil 
hole, the experimental values of the Fatigue 
Strength Reduction Factor, Ky, are listed 
in Table VII, where the figures in brackets 


TaBLe VII.—Fatigue Strength Reduction Factors Ky: 
Specimen with Oil Hole 








Superimposed 
static stress, 
tons per sq in 


Values of K; (uncorrected) 

















Bending, |Torsion,| 4 49 | eT Ss | 6 
fs | @ | =0 29-7! 53°1) 75-9) = 90 
o | o | 225 2-49 | 2-23 | 1-95 | 2-053 

| (ly | (13) | (9) | (aay | (5) 4 

17} 0 2-32| — | 2-42| — | 1-84 
(2) (10) | (6) 

0 11 2-12} — | 2-30] — | 1-95 
(3) } (11) | (7) 

17} 11 | 2-35] — | 2-62 | | 1-75 
(4) | (12) | | (8) 

Average values 2-26 | | 1-95 | 1-91 


5 | 2-49 | 2-39 
refer to the test reference numbers of Table 
VI. As Kyis obtained by dividing two experi- 
mentally determined quantities (fatigue 
strength of solid specimens/fatigue strength 
of specimens with oil hole) each of which is 
subject to errors arising from small variations 
in material, which may be cumulative, large 
variations in Ky might occur. In spite of 
this, the values for each value of @ are 
remarkably constant, leading to two main 
conclusions : 

That the average value of K, for reversed 
bending stresses is about 2-25 and 1-95 for 
reversed torsional stresses, with a fairly 
regular change between the end values. 
Comparison with the approximate values of 
A, (2-6 for bending, 2 for torsion) shows 
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that the presence of the oil hole produces, 
in this steel, a reduction in fatigue strength 
such that K,/K,=864 and 974 per cent 
respectively ; the theoretical effect is largely 
realised. 

That the value of Ky is determined pri- 
marily by the applied cyclic stresses and is 
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Corrected values for test series where fs=qs=0. 
fatigue notch-sensitivity index =(Ky—1) /(Kr— 1) 





| Approximate values of theoretical 
stress concentration factor Ky 
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Fic. 15—Fatigue Strength Reduction Factors for Three 
Forms of Discontinuity (‘‘ S65A ’’ Steel) 


not appreciably affected by the super- 
imposed static stresses; a very important 
conclusion, even if one to be expected from 
general knowledge of fatigue characteristics. 

(2) Small Transition Fillet.—Nearly all 
the specimeys failed similarly, by a transverse 
crack situated at the junction of the fillet 
with the parallel central portion of the test 
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Ellipse are drawn through “ end points.” 
Ellipse quadrant drawn through “ end points.” 


16—f/q Relation for Specimens with Oil Hole 
(“‘ S65A *’ Steel) 


piece or slightly removed from that junction 
and within the fillet. 

By strain measurements, photo-elastic 
methods, and the use of the electrical analogy, 
the work of Peterson and Wahl??, Frocht*5, 
and Jacobsen” indicates the following 


approximate values of the stress-concentra- 
tion factor for the form and dimensions of 
the present fillet specimens :— 
K; (reversed bending stresses) = 2-1. 
K; (reversed torsional stresses) = 1-6. 
The experimental values of Ky are listed 
in Table VIII. 


If the average uncorrected 
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values of Ky; for reversed bending and 
reversed torsional stresses are taken as 1-65 
and 1-35 respectively, or K,/K,=78} and 
84} per cent, the agreement with approxi- 
mate theory is not quite as close as with the 
oil hole. But, as when the oil hole was 
TaBLE VIII.—Fatigue Strength Reduction Factors Kf; 
Fillet Specimens 





Superimposed 
static stress, 


Values of Ky (uncorrected) 
tons per sq in 




















Bending,|Torsion,| @ | 9 be 2 me |" 6 
fs ol ie | =29-7|=53-1)/=75-9) =90 

“ie ue Se, 1-68 | 1-77 | 1-53 | 1-37 | 1-37 

| ) | a3) |) | a4) |) 

7% | 60 | 159 | — | 1-647 — | ¥-99 

| | (2) | | (10) | (6) 

o | mM | ise} — | 1-63 | 1-23 

| } 3) | | ay (7) 

oS Te 0) a Od | 1-32 

| } (4) | | (12) | (8) 
Average values | 1-63 | 1-77 | 1-61 | 1-37 | 1-30 
present, the previous conclusion again 


emerges clearly, that the effect of the super- 
imposed static stresses is extremely small, 
the cyclic stresses being primarily responsible 
for the reduction in strength. 

(3) Six Splines.—The case of the splined 
shaft is of very special interest. When tested 
under reversed bending stresses, theoretically 
no stress concentration effect is present ; 
under reversed torsional stresses a marked 
reduction in strength should occur; some- 
where between 6=0 deg. and 6=90 deg., 
therefore, a marked change, of a discontinuous 
nature, should occur in the method of failure 
and the fatigue resistance, not a gradual 
change as in the case of the oil hole and fillet. 
Very definite visual evidence of this was 
afforded by the method of cracking of the 
specimens. All specimens tested at @=0 deg. 
and 6=29-7 deg., entirely irrespective of 
the nature and amounts of the superimposed 
static stresses, failed by transverse fatigue 
cracks which commenced at the crest of a 
spline and propagated, with slight deviations, 
on the same transverse plane. But at 
6=53-1 deg., 75-9 deg. and 90 deg. every 
fatigue crack started at the inner corner of 
a spline as a shear failure and followed that 
tongitudinal direction for some distance before 
deteriorating into a transverse fracture. 

Cox*® has made an analytical study of the 
torsion of long uniform shafts containing 
discontinuities, including splines. He found 
that the stress concentration factor at the 
inner corner of a spline, representing as it 
does a form of half-groove, is given, approxi- 
mately, by (1+4V4d/r), where d is the depth 
of the spline and r is the average radius of 
curvature of ics root. In the present case d 
is 0-03315in and r is 0-0075in, giving 
K,=2-1; the analysis relates to a long 
shaft free from restraint ; the end restraint 
present in the combined stress specimens 
may tend to reduse the value of K;. 

The uncorrected experimental values of 
K; are listed in Table IX. Under reversed 
bending stresses (@=0 deg.), the experimental 
values of K; are very near to unity, while the 
single result at @=29-7 deg. also shows 
almost a complete absence of stress concen- 
tration effect ; this is in accordance with the 
observed nature of the fractures. But an 
unmistakable reduction in strength occurs 
at @=53-1 deg., and a greater one at 
@=75-9 deg.; under reversed torsional 
stresses (9=99 deg.) the fatigue resistance of 
the material is reduced to approximately 
half its intrinsic strength by the presence 
of the splines. Comparison with the approxi- 
mate value of K,(<2-1) indicates that the 
full theoretical effect is approached. 

As with the oil hole and the fillet, the 
reduction in fatigue strength caused by the 








572 


discontinuity is primarily due to the applied 
cyclic stressing ; superimposed static stress 
has little, if any, effect. 

The actual and comparative effects on the 
fatigue strength of the material caused by 
the three forms of discontinuity investigated 
—the oil hole, the fillet and the splines—on 
this ““ S65A ” material are shown in Fig. 15, 


TaBLe IX.—Fatigue Strength Reduction Factors Ky: 
Splined Shafts 

















Superimposed 
static stress, Values of Ky (uncorrected) 
tons per sq in 
Bending,| Torsion,} 6 0 | o]|e| e 
— | =0 |=29-7/=53-1/=75-9 =90 
0 | 0 | 1-04 | 1-09 | 1-47 | 1-76 | 2-0 
(1) | (13) | (9) | (14) | (5) 
17} 0 1-03} — 1-56 | — | 1-66 
| (2) | | (10) | (6) 
0 11 1-03 | — | 1-51 | 1-86 
| | 1-96 
(3) (11) | | (7) 
173 | #ll 1:03; — | 1-50} — | 1-67 
| 1-83 
| (4) (12) | (8) 
Average values | 1-03 | 1-09 | 1-51 | 1-76 | 1-83 





where corrected values of Ky are plotted 
the corrections have been made by using 
values calculated on the assumptions that 
the f/q relation for solid specimens is the 
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Fic. 17—//q Relation od Specimens with Small Fillet 
(* S65A ” Steel) 


ellipse quadrant, the ellipse arc throughout 
for the oil hole and the fillet specimens, and _ a 
combination of the quadrant and arc—which 
will be referred to later—for the splined 
shafts. All three curves relate to series I of 
Table VI, where f,=q,=0. 

(c) The Form of the f/q Relation in the 
Presence of a Discontinuity. (1) Oil Hole.— 
The results of the five tests of series I (Table 
VI), in which no static stresses were super- 
imposed, are plotted in Fig. 16. The relevant 
ellipse quadrant and arc, drawn through the 
end points, are shown. Tests 13 and 14 seem 
to be irregular, but, if this is ascribed to small 
variations in the material, the ellipse arc 
certainly provides the best fit for the series 
and will be taken to represent the f/q relation. 
There remains for examination the results 
of series II, III and IV of Table VI, in each 
of which three fatigue limit determinations 
only were made. In each case, the experi- 
mental value of the intermediate test point 
(8=53-1 deg.) is compared in Table X with 
the calculated value of the radial ordinate 
of the quadrant and are drawn through the 
experimental end points; expressing the 
results in terms of maximum shear stress is 
a convenient way of making the comparison. 
The data fit the arc better than the quadrant ; 
in two eases (tests 10 and 11) the deviation 
from the arc value does not exceed the accu- 
racy of the determination; the deviation 
is more serious, by 14 per cent, in the third. 
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Although more data must be obtained before 
definite conclusions are drawn, tests 10 and 
11 support the view that when static stresses 
are superimposed, the ellipse arc satisfac- 
torily represents the f/q relation when the 
discontinuity is present. 

(2) Small Fillet.—The five test results of 
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as the second end point through which to 
draw these curves. But no such second eng 
point is provided by the test data, for, under 
bending stresses (cyclic and, or alterna: ively, 
static) fracture is not influenced by the dig. 
continuities of the section of the splined shaft; 
in fact, as 0 changes from 0 deg. to 91) , deg. 


TaBLE X Eien teeann of Static Stress (Oil Hole camel 
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Range of maximum shear stress at fatigue limit 


























Series | Test No. Experimental | Ellipse quadrant Ellipse « arc 
(see | —'- — — an) 
| Table VI) | Tons | ‘Tons per | Tons per 
| Squareinch | Ratio | oqeane | inch | Ratio square inch Ratio 
roe i is ‘ce Seis ' bi 
A iti a= 0... 10 8-6 100 | $+ 9-38 109 8-47 | 98-5 
} } | 
fin gun.) 11 90 | 100 | 49-92 } mo | +935 | 10 
| | } | 
Pail @=11 ...| 18 47-7 100 | +9-42 | 122 | 8-76 114 
u U 





series I (Table VI), in which no static stresses 
were superimposed, are plotted in Fig. 17. 
One point (test 13) falls very close to the 
arc, tests 9 and 14 between the two curves. 
The ellipse are provides the better fit and a 
safer guide to design and may be accepted as 
a satisfactory relation. The intermediate 
points of series II, IIT and IV, in which 
static stresses were in operation, are briefly 
examined, as before, in Table XI. The 
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two quite different kinds of fatigue damage 
are, in turn, encountered. In this diffic ulty 
the only other end point available—test ]— 
has been used and a quadrant and an are 
drawn in between this and test point 5. The 
data of tests 9 and 14 fall between the two 
curves, with either of which they could be 
associated with small error. All previous 
tests on specimens containing a discontinuity 
have conformed to an f/q relation expressed 
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Test No. E oxperimental E llipse quadrant E llipse arc 
Series (see — _—_—— —|———_—_—_— ————- Saannaeeeeed ieee - 
| Table VI) | Tons per Tons per | ‘Tons per Ratio 
| Square inch Ratio square inch | Ratio square inch | 
Il: | | | - 
fs=174, gq= 0 10 | +13-°5 | 100 + 13-6 101 | £$12-7 | 94 
Itt | 
fs=0, q=l1l1 il +12-7 100 14-7 116 13-6 | 107 
se H | 
fe=lIh,q=1 . in ee 100 +12-6 108 e2-@ .4°' 97 





ellipse arc is definitely the better fit and none 
of the deviations from the arc values is 
serious. The ellipse arc thus affords a 
satisfactory basis for design even when 
considerable static stresses are imposed. 

(3) The Splined Shaft.—The five test results 
of series I (Table VI), in which no static 
stresses were in operation, are plotted in 
Fig. 18. As discussed previously, the frac- 
tures showed that at values of 0=0 deg. and 
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by an are, but whether the arc shown on 
Fig. 18 is the correct one certainly cannot 
be decided from the present tests. If, for 
the time being and without prejudice to 
future more definite findings, it is accepted 
that a portion of that arc represents those 
tests in which failure occurs at the inner 
corners of the splines, the fatigue behaviour 
of the splined shafts over the whole range is 
probably represented by that portion of 
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Test No. | Experimental Elly pse e quadrant | Ellipse arc 
Series | (see —— i | 
| Table VI) | Tons per | Tons per | | Tons per | 
} me inch Ratio | ~— —_ | Ratio | squareinch | _ Ratio 
en eee nee! ee ee —_—— ne -_——-,— _——— 
fe=17}, q= 0 10 } +13-3 100 | 413-5 102 -14-9 | 112 
II | 
s= 0, gs=1l il $13-7 100 +12-9 94 | +144 | 105 
IV 
fs=174, Gg=11 | 12 113-5 100 412-7 94 14-3 | 106 
| 








29-7 deg., and also probably up to some 
higher, and unknown, value, failure did not 
occur due to the stress concentration effect 
of the splined contour; hence, from all 
previous experience of ductile steels tested 
in the form of solid specimens, tests 1 and 13 
should conform to an ellipse quadrant ; the 
same value as found for solid plain specimens, 
b/t=1-62 (Fig. 13a) may reasonably be 
assumed. A portion of this quadrant is 
shown on Fig. 18 and test point 13 is seen 
to fall satisfactorily near the curve. In 
regard to the remaining test points 5, 14 and 
9, the value of the end point ¢ is, of course, 
given by the value of point 5, but, to compare 
these data with the corresponding quadrant 
and arc, some value of 6 must be taken 


the arc} extending from test point 5 to }, 
followed by an abrupt change to the portion 
of the “solid” ellipse quadrant extending 
from c to the test point 1. The position of 
the radial line abc on Fig. 18 has been chosen 
quite arbitrarily ; all that is established is 
that it is situated somewhere between tests 9 
and 13. 

A much closer experimental and analytical 
study of this interesting practical case would 
be well worth while. 

In these circumstances an examination of 
the three isolated results in which static 
mean stresses are in operation can have little 





+ Or by the portion of the quadrant extending from 
test point 5to a, or by some curve intermediate between 
the quadrant and arc, 
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real value, but, to afford a comparison similar 
to that already given for the oil hole and fillet, 
the calculated data of Table XII are recorded. 
Test 10 practically falls on the quadrant, 
tests 11 and 12 fall intermediate between the 
uadrant and are and are about 5 per cent 
only from either curve. It might, perhaps, 
pe considered surprising if this particular 
form of discontinuity did not fall into line 
with the groove, oil hole and fillet in the 
respect that the ellipse arc affords a satisfac- 
tory design basis, but it will be apparent that 
the splined shaft is a 


very special case and, 25 L t88 
moreover, it is not == 

clear which ellipse arc ; 

it is justifiable to 20 Fillet Specimens 
— 417.5 

adopt. le 


In closing, it may be 
mentioned that the 
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authorities of the National Physical Labora- 
tory for the constant support and generous 
grants received and for the facilities made 
available in carrying out this lengthy investi- 
gation, and for permission to publish the 
results ; also to my joint investigators, Mr. 
H. V. Pollard and Mr. W. J. Clenshaw, former 
colleagues at the N.P.L., and fellow-members 
of the Institution ; also to the Controller of 
His Majesty’s Stationery Office. 

Figs. 5 to 18 inclusive of this address are 
Crown copyright reserved and are reproduced 
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this type have been 
made®! and give an 


The position of the radial line abc is arbitrarily chosen. 
It is merely known to lie somewhere between the test 
points 9 and 13. 

Other curves assembled for general comparison. 








indication of the differ- 
ent behaviours that 
may occur; more 
work in this field is required. 

The f/¢ curves relating to the solid plain, 
the fillet and the oil hole specimens are also 
indicated on Fig. 18 ; the assembly shows at 
a glance the relative reduction in fatigue 
strength caused by the three forms of 
discontinuity. 

In conclusion, I would express the hope 
that I have not imposed unwarrantably on 
your time and attention by discussing, in a 
Presidential Address, such a limited portion of 
the field of engineering science. If so, I trust 
that I shall be partly excused on the grounds 
that the investigation described does break 
some new ground and, further, that some 
general conclusions appear to have been 
established which, if used in conjunction 
with the vast amount of fatigue data avail- 
able in the literature, should assist the 
designer of engineering components subjected 
to the four stress variables which have been 
examined ; information has also been pro- 
vided on the modifying influence of some 
common and unavoidable changes of section 
and contour encountered in such com- 
ponents. This investigation has involved 
considerable cost, testing facilities, and time, 
yet a commencement only has been made on 
the general problem. Further investigations 
of these four variables on other materials, 
of other stress combinations and, especially, 
of size effect, should be made. But it appears 
doubtful whether any single laboratory could 
complete a programme of this magnitude 
within a reasonable period, and, to achieve 
satisfactory progress and avoid the possibility 
of wasteful duplication while obtaining useful 
cross checks on selected basic data, I would 
offer a plea for planned co-operation between 
several laboratories interested in this subject. 
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Present-Day Locomotive Working in 


Great Britain 
By O. S. NOCK, B.Sc.; A.M.I.C.E., M.I.Mech.E. 


No. IV—THE MIXED TRAFFIC 4-6-0s Part ITI : 


THE Ex-L.N.E.R. “ B.1 ” CLASS 


(Continued from page 546, Nov. 11th.) 


HE former London and North Eastern 

Railway was the third of the groups to 
adopt the policy of building general utility 
4-6-0 locomotives on a large scale. The 
decision came rather late in that company’s 
history, because up to 1939 the locomotive 
policy had been to maintain in good condi- 
tion the passenger engines of the former 
constituent companies, engines which had a 
good reputation for reliable and economical 
service, and to use them in work of a general 
utility kind. Thus, among others, the entire 
stud of Ivatt’s large-boilered “ Atlantics ” of 
the former Great Northern Railway was 
kept in good fettle, and proved its usefulness 





* Other articles in this series were: No. 1, “‘ The 
L.N.E.R. 2-6-2 ‘Green Arrow’ Class,” October 11, 
1946; No. II, ‘The L.M.S.R. ‘Coronation Class’ 
* Pacifics, December 13 and 20, 1946; No. III, 
“The G.W.R. Oil-Fired 4~-6-0s," February 6 and 13, 
1948. 


even under the heavy traffic conditions of 
the later “ thirties,” As befitted a general 
utility type, engines of this class proved 
capable of deputising for the Gresley “‘ Paci- 
fics,’ as on the three recorded occasions 
when 4—4-2s were called upon to take over 
at a moment’s notice the haulage of the 
1.20 p.m. express from King’s Cross to Edin- 
burgh, between Grantham and York. 
The success with which this emergency 
working was performed may be judged from 
the results. The booked average speed for 
this run of 82-7 miles was then 53-8 m.p.h. ; 
‘ Atlantic ’’ engines made the run at average 
speeds of 57-9 m.p.h. with 540 tons, 57 m.p.h. 


again with 540 tons, and an astounding 
57-:2m.p.h. with a load of no less than 
585 tons. 


But in war conditions, and with the 
inevitably longer time elapsing between 
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successive shoppings, the age of these 
engines, and that of their counterparts of 
Great Central, Great Eastern, and North 
Eastern origin, told against them, and it 
became a matter of urgent necessity to 
replace them, as soon as large-scale construc- 
tion of new locomotives could be undertaken, 
both in the company’s shops and by the 
private locomotive building firms. Shortly 
after he had succeeded the late Sir Nigel 
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of the three-cylinder ‘‘ Sandringham,” has 
not been accompanied by increase in the 
total stresses set up in underline bridges. In 
the “B.1” class only 36 per cent of the 
reciprocating parts is balanced, and this has 
resulted, of course, in a reduction in hammer 
blow. Some comprehensive tests were made 
on bridges in the Eastern section of the 
Southern area, L.N.E.R., at speeds up to 
85 m.p.h., and in these tests the two-cylinder 








___ Coal 7” tons _ 


Water 4,200 gallons 
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Gresley as Chief Mechanical Engineer, Mr. 
Edward Thompson prepared the design for 
a new general utility 46-0 using as many 
standard parts as possible. Thus the boiler 
and firebox was that of the Gresley “ San- 
dringham ”’ class 3-cylinder express 4-6-0 ; 
the wheel centres were those of the “‘ Green 
Arrow ” 2-6-2, and the cylinders were such 
that the patterns of the ex-G.N.R. two- 
cylinder 2-6-0s of class ‘““K.2” could be 
used. ° The prototype of the new class was 
built during the most difficult days of the 
war, and everything possible was done to 
avoid the necessity of making new tools, 
presses, jigs and so on. 

Every detail of construction was of the 
simplest design ; economy in materials and 
manufacturing methods was _ exercised 
wherever possible, but at the same time care 
was bestowed upon the cab lay-out, to 
provide an excellent look-out ahead, con- 
venient arrangement of the fittings, and so 
useful an aid to good working as the steam 
chest pressure gauge. Although constituting 
a synthesis, not merely of the best locomotive 
practice on the L.N.E.R. but also of the 
most well-tried component parts, the ingre- 
dients were moulded into a compact and 
handsome ensemble. The general propor- 
tions can be studied from the accompanying 
diagram, Fig. 14, while the leading dimensions 
are as follows :-— 

Boiler : 


Diameter of barrel, maximum 5ft 6in 
Tubes, small, number ... corms 141 
Outside diameter bes, see: ane 
Superheater flues, number... ... ... 24 
Outside diameter ‘i 5}in 
Length between tube plates. 13ft 1ljin 
Heating surface, fits feet : 
Smalltubes ... 1033 
Superheater flues . 460 
Firebox é al 168 
Superheater elements mS 344 
Total ee 
Grate area, square feet er eer Le 
Cylinders, two : diameter 20in 
Stroke ... 26in 
Motion : 
Ty Web "eb."Sen™ se ssw sob (oe 
Piston valve diameter 10in 
Maximum valve travel 671/,,in 
nae ee 
Exhaust clearance... 0.0... os = 
Cut-off in full gear 75 per cent 


Tractive effort at 85 per cent boiler 
pressure... . .-- 26,878lb 
Asa trial om. of these engines were built 

in 1942. They were used on various parts 

of the L.N.E.R. system and on the Great 

Eastern line, where axle loads are restricted, 

the reversion to a two-cylinder engine, instead 


“* B.1.” engine produced total stresses slightly 
less than those caused by the three-cylinder 
““Sandringham”’ engine at comparable speeds. 
In view of this arrangement of balancing, 
the riding of the “ B.1 ”’ engines is of interest. 
In my own experience, engines newly out 
of the shops ride as well as any locomotive 
I have travelled upon; on the other hand, 
an engine which had been out of the shops 
for 16 months, although having a certain 
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amount of play in the axleboxes, could cer- 
tainly not be called rough. The general per- 
formance of the class proved excellent and 
large numbers have since been built. 

By the courtesy of the Railway Executive, 
Eastern and North Eastern Regions, I have 
had opportunities for studying the work of 
the “B.1” engines, on the footplate and 
otherwise, in various conditions of loading, 
scheduled speed, and gradients, and also 
to examine some of the engine-working 
rosters. The “ B.1s” have taken over a high 
proportion of the intermediate passenger 
duties in the North Eastern Region, the 
majority of the passenger workings on the old 
Great Central line, and all the heaviest turns 
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on the former Great Eastern line. The 
following are examples of diagrams worked 
by these engines. The first is worked from 
Hull, and requires two sets of engineren, 






Arr. Dep. 
Shed (light engine) me 8.47 a.m, 
Hull (Paragon Station) 8.52 a.m. 9.2 a.m, 
Sheffield 11.17 am. ... 12.22 pm, 
Hull (light engine) 2.33 p.m. w+ 2.45 p.m, 
Shed (light — 2.50 p.m. w+ 4.40 p.m, 
Hull 4.45 p.m. .» 4.55 pam. 
Doncaster ‘ 6.6 p.m. -» 9.25 p.m. 
we (light engine) 10.35 p.m. 10.50 p.m 

10.55 p.m. 
The mileage cov vena is 200. The second 


diagram is triple-manned and worked from 
York, as follows :— 


Arr. Ti p. 
Shed om moet = -- 7.0 a.m. 
Yor .. 7.5 a.m. 7.15 a.m, 
nl te io ‘Sea. 8.35 a.m 
Leeds (light engine) : 9.8 a.m. 9.14 a.m 
Neville Hill She maa (ight 
—— ; 9.19 a.m 11.20 a.m. 
11.25 a.m 11.35 a.m. 
York* SK nye (gee) 12.20 p.m. 
Newcastle (via Coast) 
(light engine) 2.58 p.m 2.59 p.m. 
Gateshead Shed “ight 
engine) . 3.9 p.m. 4.35 p.m, 
Newcastle ...... ... 4.40 p.m 5.0 p.m. 
ME suas! 500) oe 7,3 p.m. --« %8p.m, 
Wakefield. , 7.58 p.m. .-» 9.20 p.m, 
York (light engine) 10.14 p.m 10.29 p.m, 
Shed 10.34 p.m, _ 


~~ Remanned in York Station 


The mileage in this case is 292. 

So far as actual running is concerned, by 
the courtesy of Mr. G. A. Musgrave, Motive 
Power Superintendent, Western Section, East- 
ern Region, I had a very interesting journey 
on the footplate of engine No. 61130, 
working the up “South Yorkshireman” 
between Leicester and Marylebone. The 
load was a good one of ten bogies weighing 
some 365 tons gross behind the tender. The 
coal was quite good, and the engine in first- 





LOCOMOTIVE IN BLACK LIVERY 





class condition. Due to fog further north, 
the train was some 20 min. late in arriving 
at Leicester, and I was interested to see the 
handling of the fire while we waited. When! 
boarded the engine there was no more than 
a thin layer of coal on the grate ; the dampers 
were closed, the blower turned off, the fire 
quite low. So it remained until the train 
was signalled into the station, whereupon the 
fireman ran the dart through the dull-} 
glowing coals, and put on the blower. Hef 
did not start firing until we were actually 
under way. 

On the opening run of 19-9 miles to Rugby, | 
the line is on a gradual rise for the first 4 miles, | 
and this is followed by 7 miles continuously 
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at 1 in 176. The cut-off was quickly reduced 
to 25 per cent, and the regulator opened prac- 
tically to the full; on the long gradient we had 
slightly over 2001b per square inch in the 
steam chest. Speed was steadily maintained 
at +4 m.p.h. on this incline, following which 
the 8? miles of broken descent to Rugby stop 
were covered in 8} min., making a total 
of 254 min. from Leicester. In restarting 
from Rugby, on the run of 45-3 miles to 
Aylesbury, we suffered two checks in rapid 
succession, a re-laying slack to 35 m.p.h. at 
Braunston, and a signal check which brought 
us practically to a stand at Culworth Junc- 
tion. We had made a good start, passing 
Braunston (4-7 slightly favourable miles), 
in 6 min. at 61 m.p.h., but recovery from 
the check had to be made up another long 
ascent at 1 in 176, and one moreover leading 
through Catesby Tunnel, where the rails 
are usually wet, and slipping sometimes 
occurs. In consequence the driver did not 
press the engine to a rapid recovery in speed ; 
steam chest pressure was kept at 160 1b per 
square inch with 25 per cent cut-off, and 
speed through the tunnel was steady at 
42} m.p.h. 

From the summit of this incline at Char- 
welton station the line is generally favourable 
right on to Aylesbury; speed had quickly 
risen to 66 m.p.h. near Woodford when ad- 
verse signals were sighted, and the delay 
ultimately cost quite 5 min. in running. 
But from Helmdon to Quainton Road Junc- 
tion, where speed is reduced for entry on to 
the Metropolitan and Great Central Joint 
line, a stretch of 18-4 miles was covered at an 
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FIG. 16—ENGINE No. 61251 ON HEMERDON 
INCLINE 


average of 69-8 m.p.h. The engine ran very 
freely, and although the cut-off was not 
changed from 25 per cent, the regulator was 
eased back so that we had only 120 Ib to 125 Ib 
per square inch inthe steam chest. The general 
action of the engine at high speed was very 
smooth and quiet. From Quainton Road we 
finished smartly unto Aylesbury, covering 
this 6-2 miles in 64 min., pass to stop. 
The total time from Rugby was 524 min., 
against 50 min. booked, but with due 
allowance for the two delays the net running 
time was not more than 45? min. to 46 min., 
a good piece of work. 

From Aylesbury the ascent of the Chiltern 
Hills begins immediately, and apart from 
short breaks at 1 in 264 just through the 
platforms at Stoke Mandeville and Wendover 
stations the gradient is continuous at | in 117 
for 54 miles. The start was again good, with 
no slipping, and in 14 min. cut-off had 
been reduced to 25 per cent, now with full 
regulator. Speed was sustained at 334 m.p.h. 
on the incline, equivalent to an output of 
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about 1050 drawbar horsepower (corrected 
for gradient). But even before we passed 
Wendover the mellow sunshine of a beautiful 
winter’s afternoon had changed to a blanket 
of white mist, and this was only a mild fore- 
taste of what was to follow when we passed 
on to the London side of the Chiltern Hills. 
How we felt our way to Marylebone through 
the worst fog for very 

many years, when it 
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On account of further slacks for engi- 
neering work, it was not possible to maintain 
overall schedule time between Plymouth 
and Exeter, and this 52-0 miles occupied 
79 min. instead of the 74 min. booked. 
The restart was 6 min. late, with the 
train now made up to the full test load of 
450 tons tare; with the passenger accommo- 
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was so thick and so 
yellow that the aspects 
displayed even by col- 
our light signals could 60 
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until we were within 
about 20 yards, was an 
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experience not to be 
forgotten, though 
somewhat apart from 


Speed - m.p.h. 
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3imph. \ . or. W. Slack 
Before Sula 4 Through 
Slack Whiteball Tunnel 
Began _ 








the present subject. In 
such conditions the 
time of 43} min. for 











the 17-2 miles from 
Rickmansworth into 
Marylebone was sur- 
prisingly good. 

Of all experiences 
with the “ B.1” eng- 
ines, however, the 
most interesting was 
noted during the inter- 
Regional trials of last 
summer, when engine 
No. 61251, ‘ Oliver 


ENGINE 61251 - 
LOAD 490 TONS. 


Stoke Canon 
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Bury ” was working 
Western Region ex- 0 5 
press trains between 
Bristol and Plymouth. 
On one such trial run I 
was a passenger by the 
1.35p.m. up train from Plymouth. In the ordi- 
nary way train speeds noted from the carriage 
have a limited value for the assessment of 
locomotive performance; but there are 
times when the effort is such as to render the 
detailed running times of considerable impor- 
tance. It was certainly the case on this jour- 
ney, as the performance in general consti- 
tuted a first-class example of a mixed traffic 
engine successfully undertaking a heavy 
express passenger duty. 

Between Plymouth and Exeter the extreme 
severity of the gradients on the South Devon 
line compelled the limitation of the test load 
for the mixed traffic 46-0 engines to eight 
coaches, with a gross weight behind the 
tender of 270 tons. Almost at the start the 
Hemerdon incline would, in any event, pro- 
vide a sufficiently severe test of capacity, but 
throughout the trials it was made worse 
by a heavy slack over Tavistock Junction 
viaduct, 15 m.p.h. .The subsequent perform- 
ance of the “ B.1”’ engine is shown in the 
diagram, Fig. 16. A maximum speed of 
43 m.p.h. was attained through Plympton 
station, after which a first-class ascent of the 
1 in 42 gradient was made, the average speed 
for 2 miles being 24 m.p.h., with a minimum 
of 183 m.p.h. From the curve of deceleration 
the drawbar pull and the drawbar horse- 
power have been estimated. This shows that 
at 19 m.p.h. the drawbar pull (when correction 
is made for gradient) was approaching 10 
tons. The estimated drawbar horsepower of 
over 1500 at 35 m.p.h. was also notably 
high for a locomotive of these dimensions. 

Since Fig. 16 was prepared the report on the 
trials has been issued by the Railway Execu- 
tive and during this climb the maximum 
cut-off used was 55 per cent. though water 
level was falling rapidly in the gauge glass. 
The recorded drawbar pull was 9-53 tons, 
and the d.h.p. 1025 (both corrected for 
gradient) at the minimum speed. 
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FiG. 17—EASTERN REGION ENGINE No. 61251—EXETER TO TAUNTON 


dation crowded the gross load wag not less 
than 490 tons behind the tender. With such 
a load the booked time of 38 min., start 
to stop, for the 30-8 miles from Exeter to 
Taunton is very severe for a “ B.1,” as will 
be appreciated from the gradient diagram 
shown in Fig. 17. But the engine crew got 
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FIG. 18—ENGINE No. 61251 ON FLAX 
BOURTON INCLINE 


some outstanding work out of No. 61251, 
and completed this stage of the journey 
in 37 min. 49 sec. The speeds developed 
are shown in the diagram, Fig. 17. Due to the 
frequent changes in gradient the speed was 
fluctuating throughout the ascent from 


Exeter to Whiteball Tunnel, so that in 
estimating the horsepower developed averages 
have been taken over certain selected stages 
of the climb, as tabulated overleaf. 

The official report gives a specimen per- 
formance during this ascent, taken on the 
1 in 115 gradient leading to Whiteball 
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Tunnel, when the speed was 43-8 m.p.h- 
At that point, with cut-off 35 per cent and 
steam chest pressure 195 lb per square inch, 
the drawbar horsepower (corrected for 
gradient) was 1272. 


Estimated Performance 








Average} Estimated 
Average} speed, | d.h.p. cor- 
Section gradient| m.p.h. | rected for 
gradient 
Stoke Canon to Cul- 
lompton ... . .| lin 472] 53-0 1117 . 
Cullompton to Samp-| 
ford Peverell ... a lin 285] 52-3 1336 
Sampford Peverell to 
Whiteball " | lin 133] 42-3 1290 














As will be seen from the diagram, the engine 
was not pressed up the last mile of the 
ascent, and the speed fell from 41 to 31 m.p.h. 
But the 19-9 miles from Exeter to the summit 
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Fic. 19—PERFORMANCE OF ‘*B.1‘** CLASS ON 
WESTERN REGION, JULY, 1948 


box had been covered in 26} min., and 
after observing a slack for engineering work 
in Whiteball Tunnel the descent to Taunton 
was taken at high speed with a maximum of 
81 m.p.h. 

The train was still 5 min. late on leaving 
Taunton, but once again a maximum effort 
was made. The gradients are favourable 
for the first 2 miles from the start, 1 in 221 
for $ mile and easier grades afterwards, but 
then the line is practically dead level for 
31 miles. Creech Junction (2-4 miles) was 
passed in 44 min. at 52 m.p.h.; 60 m.p.h. 
was attained 2 min. later, and an average 
of 66 m.p.h. was maintained over the next 
30 miles. But for a slight easing over Worle 
Junction the average speed would have been 
still higher. The maximum sustained speed 
on level track was 69 m.p.h., equivalent to 
a drawbar pull of about 3 tons, and a drawbar 
horsepower of approximately 1220. The 
concluding stages of this extremely fine piece 
of running is shown graphically in Fig. 18, to 
illustrate the ascent of the Flax Bourton 
bank. It will be seen that this appreciable 
incline was breasted with no lower speed than 
54 m.p.h. The outcome of this running was 
that the 44-8 miles from Taunton to Bristol 
were covered in 47 min. 32 sec., start to 
stop, and the train was delivered in Bristol 
on time. 

The continuous development of so rela- 
tively high a horsepower provided a striking 
example of the firebox capacity of the “ B.1 ” 
engine. If it is assumed that the coal con- 
sumption was of the order of 31lb per d.h.p. 
hour on the Taunton-Bristol section, this 
indicates a total of 3600]b per hour, or 
roughly 60 lb per mile; the firing rate was 
thus of the order of 120]b to 130]b per 
square foot of grate area per hour. It is no 
mean tribute to the boiler design that such a 
firing rate could be so successfully sustained. 
But in those trials between Bristol and 
Plymouth both the competing 4-6-0s put 
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up closely comparable work; so that the 
rate of firing on the 27 square foot grate of 
the G.W.R. “ Hall” and on the 28-65 square 
foot grate of the L.M.S. class “5” 4-6-0 
must have been much the same. 

The report of the Locomotive Testing 
Committee for this particular run from 
Plymouth to Bristol gives the following 
interesting figures :— 
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The graph in Fig. 19 has been plotted from 
test results obtained with the “ Bl” engine, 
No. 61251, on the Western Region oad 
between Bristol and Plymouth, one of the 
hardest tasks set to the mixed-traffic engines 
in the exchanges of 1948. This characte stic 
of the road was reflected in the heavy coal 
consumption per train mile. I should ad, in 
conclusion, that this particular service is »ot 
normally operated by mixed-traffic engines, 


Coal: Ibpermile ... ... 1 1 +. 48°18 , 
Ibperd.h.p.hour —.. 3°71 The Western Region express passenzer 
Ib per square —_ of grate a: area per ro 460s of the “Castle” class are used 
ourrunningtime ... .. : ; e ; D 
Water: gallons RRS Bese 33-5 between Exeter and Bristol, the engine in 
per d.h.p. hour | sos save, es ” * ° 
B.Th.U.s perd.h.p.hour... ... ...  ... 50,700 question working through from Paigntor. to 
Average d.h.p. (under power)... ... ... 771 Wolverhampton. 
(T'o be continued) 


A 1000-Ton Horizontal Structure- 
Testing Machine 


No. I 


E HAVE on a number of occasions been 

able to publish descriptions of large 
testing machines of particular interest, which 
have been designed and built by W. and T. 
Avery, Ltd., of Birmingham. Accordingly, we 
were glad recently to have an opportunity to 
visit the works of this well-known company to 
inspect a new structural testing machine, 
constructed for a Ministry of Supply Estab- 
lishment. The machine is the largest of its 
kind to be completed 
in this country since a 
1250-ton machine was 
built by the same com- 
pany in 1926, to the 
order of Dorman Long 
and Co., Ltd. The 
earlier machine, which 
was described in THE 
ENGINEER of July 30, 
1926, was primarily 
intended for the testing 
of full-sized bridge 
members and _ other 
structural components 
used in the construc- 
tion of the Sydney 
Harbour Bridge. 

The design of the 
new machine, which is 
intended for research 
into the strength of 
structural components 
of aircraft, reflects the 
progress which has been 
made during the inter- 
vening years in load ap- 
plication and  mea- 
surement. Careful at- 
tention has been given 
to the influence of end 
conditions and provision 
is made for pin-ended, 
encastré and intermed- 
iate combinations in 
order to reproduce, as 
far as is possible, rep- 
resentative conditions. 
When designing the 
machine _ particularly 
large dimensions were 
decided upon to permit 
full-scale testing of 
large box _ sections, 
panels, struts, sections 
of wings and_ fuse- 
lages, &c., when under 
compression, and various types of joints, &c., 
when under tension. It is of interest to note 
that when specimens are under the full load of 
1000 tons in the machine a 3in eccentricity is 
allowed for, thus giving a bending moment of 
3000 ton-inches; alternatively a permissible 
angularity of 1 in 20 gives a shear force of 50 
tons at full load. The importance of such 





tests will be appreciated when it is recalled 
that the factor of safety of airborne structures 
are considerably lower than those of static 
structures, owing to weight restrictions. 
Although it is of the horizontal type, the 
new machine incorporates many of the prin- 
ciples of the 150-ton vertical structure-testing 
machine built by W. and T. Avery, Ltd., for 
Short Brothers and Harland, Ltd., which was 
described fin our issue of December 26, 1947. 


FIG. 1—TENSION END OF TESTING MACHINE 


The design and general arrangement of the 
new machine can be seen in the drawings we 
reproduce in the Supplement, and photographs 
which were taken during erection in the maker’s 
works. The machine, which weighs some 250 
tons, is 75ft 6in long, 16ft 6in wide, and has a 
height of 15ft lin above ground level. It consists 
of a main frame in which a moving tension 
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and compression crosshead is coupled by four 
tension bars to a moving ram crosshead. To 
this moving ram crosshead are coupled four 
packingless rams and cylinders, each of which 
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but is free longitudinally to deflect under load 
and a uniform distribution of stresses is main- 
tained on the four compression struts. 

The upper struts are initially cambered so 
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near the tension crosshead, therods aresupported 
by double rollers on guide-tracks, which locate 
the rods in all directions. These tracks, which 
can be clearly seen in Fig. 1, are machined 





Fic. 2—1000-TON STRUCTURE- TESTING MACHINE ASSEMBLED AT MAKER'S WORKS 


is capable of a maximum effort of 250 tons. 
A fifth ram and cylinder coupled to the centre 
of the moving ram crosshead is used for quick 
off-load setting of the crosshead position and 
also forms an integral part of the recoil system. 

The frame is used on one side for testing 
specimens up to 30ft 3in long, under compres- 
sion, and on the other side for testing specimens 
up to 26ft 3in long, under tension. These 
specimens can be up to 4ft 6in deep and of 
unrestricted width. The working stroke of the 
rams and thus that of the moving crosshead 
is 5ft. 

Two frames, which move on rail tracks along 
the length of the machine, are each equip- 
ped to exert a lateral load of 25 tons over a 
working stroke of 2ft on specimens whilst 
they are under compression or tension. With 
these frames in use the structural components 
under test can be loaded laterally either in 
an upwards or a downwards direction at any 
selected point. 

The machine is mounted on a heavy steel 
grillage, which will be grouted in the concrete 
foundations on the working site. This grillage 
has been designed to react to the bend- 
ing moments and shear forces, which will 
arise when testing structures under known or 
unknown eccentric conditions. 


Matin FRAME CONSTRUCTION 


The four main compression struts, which 
are identical in construction, are fabricated 
from rolled steel plates, and are bolted at the 
left-hand end of the machine to the tension 
crosshead and at the other end to the cylinder 
crosshead. The rigid frame thus formed is 
anchored at the cylinder crosshead and is 
supported along its length and at the tension 
end by means of flexure plates carried from 
the foundation cross beams. By this arrange- 
ment the whole assembly is restrained laterally 


that they assume a truly horizontal position 
when erected and supported at each end 
and when the weight of the upper tension rods is 
taken. Intermediate supports for the upper 





Fic. 3—-RAM CROSSHEAD 


strut members, one of which is shown by 
dotted lines in the drawing, are supplied 
with the machine. 

The flexure plates, which support the tension 
crosshead, are designed to carry that part 
of the weight of the specimen transmitted to 
the crosshead in addition to the crosshead 
itself and the tension fittings. 

Four tension rods 59ft long and 9in diameter 
are used to transmit the force exerted by the 
rams to the moving middle crosshead. These 
rods are supported throughout their length 
by anti-friction rollers. At their extreme ends, 


on the flanges of lengths of rolled steel joists 
precisely located and rigidly bolted in position. 
To adjust the rods for alignment, the sup- 
porting rollers are mounted on eccentric 
shafts which, once the rods are set, can 
be secured by means of lock nuts. The 
upper tension rods are supported along the'r 
lengths from the upper struts by means of 
roller brackets running on lengths of machined 
rolled steel joist. These roller brackets are 
designed to permit the passage of the middle 
crosshead without need for dismantling. The 
rollers supporting the lower rods run on tracks 
provided or. the side reaction rails. 


STRAINING AND Ram CROSSHEADS AND 
CYLINDERS 


The straining cylinder crosshead, which 
forms the main anchorage for the frame of 
the machine, consists of a heavy machined 
steel casting. It is rigidly bolted and tenoned 
to two main longitudinal base members, each 
of which comprises a pair of heavy rolled steel 
joists welded to a steel plate and extending 
from the crosshead to the far end of the machine. 
At the rear of the crosshead two rigid diagonal 
stays are provided to resist any tendency to 
shear and movement which may be imparted 
by eccentric and angular loading of compression 
specimens. These stays transmit the resulting 
couple to the main base members and through 
them to the foundations. 

To the corners of the front face of the cross- 
head the machined ends of the four compression 
struts are rigidly bolted and mounted on its 
centre are the fixed compression fittings. On 
its rear face are the four main hydraulic strain- 
ing cylinders and a centrally disposed return 
and setting cylinder. 

The hydraulic rams of the straining cylinders 
are connected to a ram crosshead at the rear. 
This ram crosshead, (Fig. 3), is supported 
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on two casehardened and ground anti-friction 
rollers, which run on tracks on a pair of rolled 
steel joists. These joists are supported on the 
main base members by two vertical struts 
at the rear and a plate which supports the 
rear ends of the straining cylinders at the front. 
On the ram crosshead each of the rams is carried 
in a self-aligning spherical seating, the seating 
centres being located in a common plane in 
the head. In these spherical seatings means 
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as already stated, forms the front support of 
the joists carrying the ram crosshead. Holes 
bored in this plate fit registers turned on the 
outside of the hydraulic cylinders. 

A return and setting cylinder on the centre- 
line of the machine between the four main 
cylinders provides for rapid adjustment of the 
ram-head in both directions of travel and is 
also designed to absorb the recoil energy when 
specimens fracture under test. It is a I4in 





Fic. 4—SETTING CYLINDER AND ALLEVIATOR 


have been incorporated to enable independent 
adjustments to be made during the final erec- 
tion of the machine. 

The four main tension rods of the machine 
are coupled to the ram crosshead and pass 
through clearance holes in the straining cylin- 
der crosshead and the moving crosshead. In 
the design of this ram crosshead particular 
care was taken to ensure that any angular 
movement caused by irregularity of load dis- 
tribution on the moving crosshead is accommo- 
dated and that no lateral loads are transmitted 
through it to the rams. 

Each of the four hydraulic cylinders of the 
straining crosshead is designid for a working 





Fic. 5—MIDDLE CROSSHEAD, TENSION SIDE 


pressure of 3360 Ib per square inch. The 
cylinders have a bore of 14}in and their rams, 
which have working strokes of 5ft, are ground 
and lapped to a close sliding fit. No leathers 
or packings are used on the rams and the very 
small amount of oil which might leak past the 
pressure seal is collected and returned to the 
main supply tank. In order to protect the 
surfaces of the rams when they are extended, 
sheet metal guards and flexible rubbered- 
fabric bellows are fitted, and as the rams 
retract into the cylinders felt wipers remove 
any dust which they pick up. The outer ends 
of the cylinders are supported on the main 
base members by a reinforced steel plate, which, 





diameter double-acting cylinder, in which the 
piston has a working stroke of 5ft 6in. This 
6in additional length over the main ram stroke 
is given in order to accommodate recoil occur- 
ring at or near the end of a stroke. Overtravel 
limit valves and switches are provided to pre- 
vent this extra length being used as an addition 
to the working stroke. 

When a specimen fractures under test the 
recoil produced by the sudden release of strain 
energy will naturally die away in the main 
compression frame of the machine as a result 
of longitudinal oscillation. But in the case 
of the tension frame an absence of restraint 
in the direction of the straining stroke would 


produce movement in the direction of straining 
if it were not resisted by the action of the 
return cylinder. In this cylinder the rate of 
flow of oil out of the small end is limited by an 
orifice plate, the hole in which is of sufficient 
size to allow the passage of oil at normal 
straining speeds without producing an appre- 
ciable back pressure. When, however, a speci- 
men breaks, the orifice restricts the flow of oil 
from the cylinder, in which the pressure auto- 
matically rises. A gas pressure alleviator 
connected to the small end of the return cylin- 
der comes into effect on the recoil movement. 
This alleviator has a floating piston and: its 
rear end is charged with nitrogen at an initial 
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pressure not exceeding 500 Ib per square inch, 
The setting cylinder, with its alleviator, ig 
illustrated in Fig. 4. When a specimen briaks 
and the pressure of oil in the return cylinder 
suddenly rises above that in the allevia‘or, 
the oil forces the alleviator piston back against 
the pressure of the gas. This pressure com. 
presses the gas to some 2000 lb per square 
inch, when a relief valve is automatic:!ly 
opened and the oil in the hydraulic cylindey is 
allowed to escape at the higher presse, 
During this process the restraining force po. 
duced in the main return cylinder rises from 
about 25 to 100 tons, over a stroke of 1 jin, 
and remains at about 100 tons until movem« unt 
ceases. On cessation of the ram movement the 
pressure is released in the alleviator and its 
piston is returned by the gas pressure to its 
normal forward position, the oil on the front 
of the piston being allowed to escape through 
a needle valve. 


MrippLE CrossHEAD ASSEMBLY AND 
Reaction Ralts 


The adjustable middle crosshead is shown 
in one of the drawings in the Supplement and 
the photographs we reproduce in Figs. 5 and 
6. This unit consists of a heavy steel casting 
machined to accommodate the tension and 
compression fittings and the auxiliary load- 
measuring gear. It is traversed along the 
machine by power and can be clamped to the 
rnain tension rods at intervals of 2ft 3in by 
means of hand-operated locking collets. Eight 
pairs of locking collets are fitted, one pair being 
set at each corner on each side of the cross- 
head. These collets register in grooves turned 
in the tension rods and through them the load 
is transmitted by the ram crosshead. 

As can clearly be seen in the illustrations 
and Supplement drawing, each pair of collets 
is hinged from a fulcrum pin and is opened and 
closed by links operated by opposed screws. 
A centrally disposed floating nut operates the 
collet screws in pairs and serves to equalise 
the locking force exerted between each set of 
upper and lower collets. A floating shaft 
extending from face to face on each side of the 





Fic. 6—MIDDLE CROSSHEAD, COMPRESSION SIDE 


crosshead turns the nuts in pairs through right 
and left-hand worm gearing. By this arrange- 
ment the four pairs of collets on each side of 
the crosshead are operated by one wormshaft. 
The two wormshafts have square ends on which 
removable crankhandles can be fitted. 

Each face of the crosshead casting is accu- 
rately machined to accommodate a high tensile 
steel casting, one casting forming the tension 
yoke and the other the compression yoke. 
These yokes are locked together by four bolts, 
which pass right through the crosshead, 
forming a rigid frame through which loads are 
transmitted to specimens. 

The tension yoke is built to take two pairs 














id 
id 
1g 
id 


Ce Oo f he HR 


Lear) 


wa 








Nov. 18, 1949 


of pin-jointed shackles, one for use with loads 
up ‘o 500 tons and the other with loads up to 
1000 tons. The compression yoke fittings 
include spherically seated platens 3ft diameter ; 
reciangular platens 4ft by 6ft, and attach- 
ments for steel bolts 6in diameter for loads 
up to 1000 tons, and 4in diameter for loads up 
to 500 tons. Accommodation is provided 
between the compression yoke and the cross- 
head casting for alternative auxiliary load- 
measuring gear. For this gear two steel cast- 
ings with hardened steel hemispherical seatings 
accommodate a cylinder to which electric 
strain gauges can be attached. An initial load 
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speed of about 4ft a minute through a roller 
chain driven by an electric motor. This chain 
passes round pinions at the four corners of 
the saddle and is carried in guarded channels 
down the length of the machine. The drive is 
taken through reduction gearing and an electro- 
magnetically operated dog clutch, which auto- 
matically disengages the gearing when testing 
is in progress and the saddle is being moved by 
hydraulic power. Push-button stations at 
intervals down the length of the machine 
facilitate remote control of the motor during 
the setting of the crosshead and a slipping 
clutch protects the gearing in the event of 





FiG. 7—REACTION GRILLAGE AND CARRIAGE ROLLERS 


is applied to the cylinder by four coil springs 
compressed between the back of the tension 
yoke and the crosshead casting. 

The compression and tension yokes are 
each provided with heavy flexure plates, through 
which the shear forces and mements are 
transmitted to the reaction saddle of the 
machine. These flexure plates are designed 
to carry the full 50-ton shear force and the 
resulting component of the 3000in-ton moment 
acting together in the same direction. 

The reaction saddle on which the flexure 
plates are mounted transmits the forces to the 
three reaction rails, to be seen in Fig. 7. It is, 
of course, of the utmost importance that 
friction between the saddle and the three 
reaction rails should be reduced to a minimum. 
To this end the saddle is provided with six 
hardened and ground shoes, carrying chains 
of hardened and ground rollers, which run 
on the tracks of the reaction rails, as shown in 
our illustration. Each set of three shoes corres- 
ponding to the tension and compression yokes 
transmits the forces from the adjacent flexure 
plates. The load on the rollers is limited to a 
maximum of 5 tons per linear inch of contact. 

The reaction rails are arranged to receive 
the resolved forces in a vertical and a hori- 
zontal direction—a central rail receiving the 
horizontal and two side rails the vertical com- 
ponents. These rails are steel castings, built 
up from four lengths joined by fishplates and 
bolts. Hardened and ground steel tracks for 
the reaction saddle rollers are provided through- 
out the length of the rails, which are bolted to 
8 series of crossbeams. The heavy steel joists 
used for crossbeams are extended on each side 
to carry the rail tracks on which the lateral 
loading frames are moved and sup . 
Six longitudinal joists are used to support the 
crossbeams and distribute the load over a 
sufficient area of foundation. Both the cross 
and longitudinal joists will be embedded jin 
the concrete foundations when the machine is 
installed. 

For setting purposes the saddle and middle 
crosshead are traversed along the rails at a 


obstruction to the free movement of the cross- 
head assembly. In connection with this power 
setting gear it is of interest to note that the 
crosshead and saddle assembly, weighing some 
30 tons, requires only about ¢ h.p. when being 
moved at a speed of 4ft a minute along the 
rails. This figure is ample evidence of the 
degree of accuracy with which the machine 
has been lined up and the effectiveness of the 
means adopted to reduce friction. 


LaTERAL LoapInG GEAR 


Lateral loads are applied to specimens by 
two gantry frames of similar design, running 
along the rail tracks laid down the sides of the 
machine. Each gantry consists of a frame 
built up from rolled steel sections and arranged 
for easy movement down the tracks by means 
of hand cranks, which drive two of the track- 
wheels through roller chain gearing. The tracks 
consist of flat-bottomed rails bolted to the 
reaction crossbeams below the machine and 
through these tracks the forces produced 
when imposing lateral loads on a specimen 
are carried to the foundations without being 
transmitted to the machine frame proper. 

In each gantry a hydraulic cylinder and 
ram fitted with a tail rod and shackle provides 
the lifting force to apply the load. The cylinder, 
which is mounted on gimbals so as to allow a 
limited degree of angular freedom, is cupable 
of exerting a maximum force of 25 tons over 
a stroke of 2ft. Hydraulic power to operate 
the lifting gear is supplied by a self-contained 
motor driven pump, mounted on each travel- 
ling frame. These pumps have a working 
pressure of 3360 lb per square inch. The 
admission valves of the cylinders are of the 
constant flow type, designed to give controlled 
straining speeds from 0 to 6in per minute. 
Excess delivery of the pump is by-passed to 
exhaust at a pressure slightly above actual 
working pressure. 

The magnitude of the load on each ram is 
continuously indicated by pressure gauges 
on the control panels mounted at the sides of 
the gantries. These gauges are graduated 
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from 0 to 25 tons by 0-1-ton divisions. The 
motor starters are contained in the control 
panels and power is obtained from plug sockets 
fitted at intervals down the length of the 
machine. 

Arranged to work in conjunction with each 
of the lateral loading equipments is a lower 
loading beam, which engag»s in the side 
reaction rails of the machine and reacts the 
loads to the foundations. These beams, one 
of which can clearly be seen in Fig. 1, are of 
fabricated steel construction and on each is @ 
hydraulic cylinder and ram having a tail-rod 
fitted with a shackle. The hydraulic cylinders 
are mounted on gimbals in the beams to permit 
a degree of free angular movement; their 
rams have a stroke of 6in. 


(To be continued) 
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Technical Reports 


The Effect of Certain Factors on the Efficiency of 
a Hand-Fired, Natural-Draught, Lancashire Boiler : 
Fuel Research Station Technical Paper No. 55. 
H.M. Stationery Office. Price 1s.—In this paper a 
study has been made of the hand-fired, natural- 
draught, Lancashire boiler and the magnitude of 
various losses due to inefficient operation has been 
assessed. It is demonstrated that maximum 
efficiency is obtained when the air supply is 
restricted to the minimum necessary to give no 
smoke. It is well known that too much air causes 
losses of heat up the chimney, but the paper stresses 
that the losses due to a small decrease below the 
optimum air supply can be as bad as those caused 
by a large increase. The smoke made by using 
less air than the optimum is merely a visible sign 
of reduced efficiency caused mainly by the invisible 
combustible gases that invariably accompary 
smoke. These gases cause four or five times the 
losses for which the visible constituents of the 
chimney gases are responsible. 

The paper gives precise data to show the effects 
of varving load on efficiency and the effects of soot 
blowing. The efficiency of tne boiler and superheater 
reached a maximum of 74 to 75 per cent, using 
washed singles or smalls, over the range 60 to 80 
per cent of full load. The efficiency varied by only 
24 per cent on these fuels over the range 40 to 100 
per cent of full load. Svot blowing uses about 0-3 
per cent of the steam generated, but avoids losses 
of efficiency that can amount to 6 per cent after 
about one month’s working without soot blowers. 

The information given in the paper can be applied 
to measure the cost of inefficient operation. Refer- 
ence is also made to a practical method of avoiding 
unnecessary heat losses by the use of a simple, 
smoke-eliminating fire-door. These doors, designed 
and tested at the Fuel Research Station, are now 
being introduced into commercial operation by a 
number of firms. The fundamental idea is to supply 
the correct amount of air, not too much or too little, 
over the fire in such @ manner as to burn the volatile 
matter of the coal in the furnace. 

Trials have shown that smoke can be completely 
eliminated and, with it, the enormous waste of heat 
in the invisibie combustib’e gases. To achieve this 
resu!t does not require elaborate manipulation of 
the fires or call upon the fireman for any more skill 
than is required to keep the grates evenly covered 
with fuel. His only additional duty is to close a 
flap-valve at a stated interval after closing the 
furnace door. No fine adjustments of the doors are 
provided or required to deal with different types and 
sizes of coal. A constant firing cycle is recommended 
and, if that is adopted, variations of load merely 
require corresponding variations in the quantity of 
fuel fired. 

The paper indicates that. the conversion of this 
type of boiler to pulverised-fuel firing can lead to 
some gain of effiviency. It points out that many 
factors besides efficiency require consideration, but 
concludes with the statement that, if correctly 
fired, a hand-fired natural-draught, Lancashire 
boiier, fitted with the new fire-doors, may have a 
thermal efficiency upon which it is difficult to 
improve by adopting mechanical stoking. 





Mathematical Notes on the Parasitic Forces in 
Induction-Pattern Watt-Hour Meters. By G. F. 
Tagg, Ph.D., M.I.E.E. The British Electrical and 
Aliied Industries Research Association (Ref. 
T/T47). Price 12s., postage 3d.—An analysis is 
made of the derivation of the various parasitic 
forces and the resulting motion of the rotor is dis- 
cussed. Theoretical examples are given of the 
motions to be expected and compared with the actual 
motions observed. Calculations are given of the 
maximum force exerted on the rotor and of the 
work done against friction. Various discrepancies 
between the theoretical results and the practical 
values are noted and the possible causes discussed. 
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Surface Preparation of Mild Steel 


INSTITUTION OF MECHANICAL ENGINEERS 


lv extra general meeting of the Institu- 
tion of Mechanical Engineers was held 
in London on Friday last, November 11th, 
Dr. H. J. Gough, C.B., M.B.E., DSc.. 
F.RS., the President, was in the chair. 

The following paper, of which abstracts 
are printed on page 589 of this issue, was 
presented and discussed: “The Engineer- 
ing Implications and Economics of Surface 
Preparation of Mild Steel Prior to Fabrica- 
tion,” by W. A. Johnson, M.A., M.I.Mech.E. 
(Member of Council). 


‘DISCUSSION 


Mr. R. L. MclIlmoyle, M.I.C.E. (Railway 
Executive, Euston Grove), who spoke as a 
civil engineer who for a quarter of a cen- 
tury had had responsibility for the preser- 
vation of existing steel structures and the 
protection of new steel structures from 
corrosion, said that his experience had shown 
very clearly that the author had not exag- 
gerated the importance of the problem. 

Flame cleaning of existing steelwork was 
the most economical and satisfactory. way 
of preparing a corroded surface for the recep- 
tion of paint, but it did not satisfactorily 
remove fresh mill scale at an economical 
price. To overcome this difficulty, experi- 
ments had been carried out some five years 
ago; the fabricated steelwork had been 
erected unpainted and allowed to weather 
for a period. The whole area had then 
been flame-cleaned and a very good surface 
had been obtained. The cost of flame-clean- 
ing in this case had been about 54d. per 
square foot, which compared with any other 
method, particularly in view of the surface 
obtained. The success obtained by this 
method of preparing the steel surface had 
been such that the method was now stand- 
ardised for all new steelwork which was 
to be painted. 

Shot blasting was very effective for the 
removal of mill scale where the operation 
could be mechanised, as suggested by the 
author, particularly if metal spraying was 
to be used for protection; and it was also 
relatively inexpensive. Development on 
the lines of the mechanical plant suggested 
by the author should cheapen the process 
sufficiently to enable it to be used on a con- 
siderable scale. 

Shot blasting for the cleaning of existing 
steelwork had many disadvantages. The 
equipment required was expensive and un- 
wieldy, and the flying grit was a consider- 
able nuisance. It did, however, provide a 
surface comparable with that given by 
flame cleaning at approximately the same 
cost, and if metal spraying was used a 
mechanical bond was more likely to be 
obtained. 

Mr. W. E. Ballard (Metallisation, [.td., 
Dudley,) said that the paper brought before 
the Institution the possibilities that were 
opened up by surface treatment of con- 
structional steelwork. The author had 
described a method of treating steel in large 
quantities in a machine which consisted of 
an airless grit-blasting plant and had men- 
tioned that Metallisation, Ltd., had such a 
plant in operation. The firm had also 
attached to the blasting plant a mechanised 
metal-spraying unit, which was the first 
of its type in the world. 

Before a plant of these dimensions could 
be installed by anyone, it was necessary 
that a certain minimum amount of work 
for it should be forthcoming. The minimum 





amount required was large and tribute must 
be paid to Messrs. W. S. Atkins and Partners, 
who had had sufficient faith in the possibilities 
of thoroughly cleaning steel and metal 
spraying it that they had recommended to 
the Steel Company of Wales that the largest 
contract for metal spraying ever known in 
the world should be undertaken. His com- 
pany had been given the opportunity of 
attempting to mechanise metal spraying for 
constructional work, and they had been very 
successful. 

He thought it should be stated that this 
was one of the rare cases where an advance 
in mechanisation had been made in this 
country much ahead of American practice. 
Observers from America had visited the 
plant at Dudley to see its many novel 
features. 

The cleaning plant consisted of a Tilgh- 
man type wheelabrator of four wheels 
rotating at speeds above 2500 r.p.m., each 
wheel throwing 300 Ib of steel grit per minute. 
Experience had shown that the design of 
such machines was not a simple matter. 
Many factors needed to be taken into con- 
sideration, particularly in the positioning 
of the wheels relative to the surfaces to be 
treated, otherwise areas would be missed. 
The distance of the wheels from the work was 
also important, and the matter was compli- 
cated by the fact that while it might be 
possible to put the wheels in ideal positions 
as far as the work was concerned, it might 
be that those positions would be practically 
impossible due to the fact that they would 
necessitate a very high maintenance cost 
owing to excessive wear. 

He believed it to be important to say that 
anyone building such machines was bound 
to experience disappointment unless he took 
into consideration all that was known from 
present experience. He considered, indeed, 
that even now a good deal of research could 
be carried out very profitably on the design 
of these machines, as he thought they were 
capable of being developed very considerably 
towards much greater efficiency. 

At the Dudley plant the firm had originally 
had the idea of building the metal-spraying 
machine in line with the wheelabrator and 
making the process entirely continuous. 
Unfortunately, owing to Government inter- 
ference due to restrictions on buildings, this 
had not been allowed, with the result that 
in the existing plant the metal-spraying 
machine was side by side with the cleaner, 
which necessitated the girders and angles 
being lifted by electric hoists and taken 
across from one machine to the other. Hence 
labour costs on the plant were nearly double 
what they would have been had it been 
possible to lay out the plant as originally 
intended. This type of difficulty would 
probably not be encountered in any other 
country. 

The spraying machine was of unique design 
and used normally fourteen to twenty-six 
metal-spraying nozzles according to the type 
of work going through—whether angles, 
girders or joists. Except for the nozzle 
itself, the metal-spraying units bore little 
resemblance to the hand tool shown in 
illustrations in the paper. The wire feed 
in the case of the mechanised plant was 
driven electrically, one motor to banks of 


three or six nozzles. This gave smooth, 


action and the spraying was practically 
trouble-free and continuous. 
The cleaning, which could be achieved in 
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this type of machine, was much more thio. 
rough than that normally obtained by air 
blasting, because all the abrasive was con- 
tinuously cleaned before it was re-used. he 
spraying was also extraordinarily effective, 
as the thickness could be gauged to fine 
limits, but nevertheless, as each part left 
the spraying machine it was checked and 
inspected by electromagnetic methods. 

As the author had written the paper with 
an eye to the future, he thought it well to 
say that his firm’s experience had shown 
that the type of machine described could be 
easily controlled electronically, and if such 
a machine were to be put on the end of a 


steel mill, labour costs could be cut down 


to a very small amount. With regard to the 
actual costs of work now being done at 
Dudley, the following figures might be of 
interest :— 

The material ranged from 3in by 3in 
angles to 16in by llin girders. The average 
speed of cleaning was five angles together 
at 3ft per minute. The average speed of 
spraying was 9ft per minute. The coating 
averaged 0-0045in thickness and varied 
only within small limits. 

The costs per superficial yard were: 
Jabour, 10d.; grit, 8d.; aluminium wire, 
14-5d.; gas, 0-5d.;_ electricity, 3-5d.; 
spares for wheelabrator, 3-2d.; maintenance 
of spraying machine, 0-3d., making a total 
cost of 40d., or 4-4d. per square foot. 

These costs were higher than those sub- 
mitted by the author, but it must be borne 
in mind that the average thickness of alu- 
minium was 0-0045in instead of 0-003in., 
on which the author based his calculations. 
The labour costs were probably twice as 
much as they need be if the spraying machine 
and the wheelabrator were arranged in one 
line instead of in the present position. 
Moreover, the amount of spares used in the 
wheelabrator at the moment was far higher 
than should be necessary, and this was the 
reason he had suggested that the design of 
these machines must be carefully considered 
and that further research was necessary. 

Mr. V. E. Stanbridge, (W. S. Atkins and 
Partners, S.W.1,) said that the advent of 
the all-welded rigid frame, the more advanced 
methods of stress analysis now available 
to the structural designer for the solution 
of such frames, and the higher stresses 
allowed under the new Codes of Practice 
and British Standards Specifications, had 
made it possible for the structural designer 
to produce schemes which showed a very 
great economy in the use of steel. Hitherto 
it had been common practice in structural 
engineering to work to certain minimum 
thicknesses of material, one of the main 
reasons for this being some sort of provision 
against the ravages of corrosion. This prac- 
tice would, however, in a large number of 
structures, completely offset the savings 
which might be obtained by the use of the 
improved design methods. The use of a 
reliable anti-corrosion treatment did allow 
the designer to use the much thinner material 
and, by so doing, obtain a more economical 
structure without sacrificing local stability. 

Mr. W. J. Nicholls (British Electricity 
Authority) welcomed the author’s effort to 
persuade people to spend a little more on 
the first cost in order to save ultimate cost 
in the life of the steel building. He did not 
think it was sufficiently well known that 
nearly all of the steel towers carrying the 
British Grid system were galvanised. For 
about twenty years the electrical industry 
had had about 150,000 or 200,000 tons of 
steel in use all over the country and the 
saving in cost to the industry through origi- 
nally having these towers galvanised was 
enormous. Now that it had become neces- 
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sary to start painting, it was becoming a 
more onerous burden year by year and it 
was possible to appreciate what an enormous 
saving there had been over the last twenty 
ears. 

He had been interested to hear why the 
meial-spraying process should not be used 
after fabrication, but he thought it was 
necessary to define what fabrication really 
meant and the extent of it. All the gal- 
vanised towers to which he had referred had 
been pickled and galvanised after fabrication, 
but the fabrication had merely consisted in 
cutting, drilling and bending and had not 
consisted of welding and riveting. It had 
been found out in the very early days of 
using galvanised steelwork that it was no 
good attempting to galvanise a riveted 
joint since the rust always came out of the 
joint and gave trouble. In the same way 
he could not possibly recommend a sugges- 
tion which had been made to spray steel- 
work after it had been riveted together. 

The author suggested that for spraying 
aluminium the wire pistol was the best tool. 
Personally he had no deep knowledge of 
metal spraying but he wondered whether the 
aluminium powder pistol was rather ruled 
out on the score of danger. He believed that 
aluminium powder could be extremely dan- 
gerous material if it was not pure. 

Mr. I. E. Brimslow, M.Eng. (Ministry of 
Works) from an economical point of view, 
suggested that the paper presented a strong 
case, particularly as regards new structural 
steelwork, for the cleaning and primary 
protective treatments to be done at the steel 
works in a fully mechanised and continuous 
manner. However, whether or not the 
general processing was done in this way, a 
certain amount of site touching-up, or 
repair of coatings damaged during riveting, 
welding, or as a result of mechanical damage 
during transport and erection, would be 
necessary. He stressed the importance of 
this repair work, since much of the damage 
would occur at joints in a steel structure 
and it was in those positions where the most 
serious conditions as regards atmospheric 
corrosion would generally occur. 

It might not be out of place to mention 
also the importance of good design and of 
adequately sealing joints to prevent serious 
corrosion, which would otherwise occur, 
even after the best protection had been given. 
There were many instances of the scrapping 
of good structural steelwork, particularly 
steel used in bridges, because of local cor- 
rosion caused by the accumulation of dirt 
and moisture at corners and joints. 

Dr. T. P. Hoar (Cambridge University) 
thought that in the paper and particularly 
in the synopsis, the author had laid more 
emphasis on the suitability of aluminium as 
compared with zinc than was really justified 
by all the facts. Zinc was a very good metal 
for spraying, either by the powder or the 
wire process, and in some circumstances it 
appeared that the zinc coating might have 
more value than the aluminium. 

It was interesting to speculate a little as 
to improvements in the metal spraying pro- 
cesses, both powder and wire. One might 
suggest that the alloys and mixtures of 
aluminium and zinc had yet to be thoroughly 
explored. It was quite possible that such a 
mixture or such an alloy, while being no 
more expensive, might prove to be better 
than either metal for certain applications. 

Mr. J. M. Blake (Schori Metallising Pro- 
cess, Lid.} referring to the question of the 
suitability of the powder pistol for spraying 
aluminium, said that it was unfortunate 
that the data on which the contention in 
the paper was founded had been taken from 
certain results of corrosion tests carried out 
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with aluminium powder just before the war 
when the powder used contained a very high 
percentage of copper. It was interesting to 
note that at the present time further tests 
were about to be initiated with aluminium 
powder of a very high degree of purity. 

Mr. Nicholls had asked a question about 
the danger or otherwise of spraying with 
powder. There was absolutely no risk of 
toxicity in spraying aluminium either by 
the wire or powder processes ; nor was there 
any risk of explosion. This matter had been 
gone into very closely with the Home Office 
recently in connection with the installation 
of an automatic spraying plant at one of the 
large motor-car manufacturers. 





British Industry and the 
National Economy* 


AFTER the war there were high hopes of what 
could be achieved by what was broadly de- 
scribed as economic planning. I think it must 
be frankly admitted that, in some degree at any 
rate, those hopes have been proved ill-founded. 
Our national planning has perhaps made some 
contribution to orderly arrangement and pro- 
gress, but it has been overlaid by false doctrine 
and has also led to frustration by excessive 
interference in detail. 

Our main error has been to lead the public to 
believe that we could recover quickly from the 
effects of the war, that our standard of living 
could be almost immediately raised above its 
pre-war level, that we could undertake a vast 
industrial reconstruction and that we could 
carry through a great extension of our social 
services ; in other words, that we could have our 
cake and eat it. It is because these beliefs have 
been encouraged that we are in our present 
plight. 

More and more in current wage discussions 
we see humanitarian motives predominating 
over economic realism. Naturally, there is no 
one of us who wishes to see a single family in 
want, and it is very desirable that we should 
take steps to abolish poverty. But we must 
guard against the tendency when discussing 
wages and wage levels of regarding wages 
merely as an income to the wage earner, and 
forgetting that they have a second, and equally 
important, aspect, namely, cost to industry. 

What we need is not a wage structure 
guaranteeing a certain standard of living, but a 
wage policy of incentives and sanctions which 
will encourage the industrious and penalise the 
lazy. It is for that reason that I should like to 
see the increasing use, in every industry where 
it is possible, of work measurement and piece 
rates as a method of wage payment, a develop- 
ment which incidentally has already successfully 
gone some distance in my own company. 
Another vexed question is that of hours of work. 
I think I am stating a fact when I say it is now 
widely agreed that the effort to shorten the 
standard working week, compared with the pre- 
war level, was a mistake; do not forget that 
with the reduction in the hours of the working 
week, wages were not reduced. 

It may well be that there are some British 
industries in which longer hours can be worked 
with advantage, but I am doubtful if this is 
universally or even widely true. One thing 
which is quite certain is that the extension of the 
working week by paying for the extra hours at 
overtime rates is not likely to be an answer to 
our problem. It may be that this expedient 
would increase production, but the increase 
would be marginal and, at overtime rates, it 
might well, and in many cases most probably 
would, be uneconomic production. 

The true solution to my mind is not to 
increase production by working longer hours, 
but to obtain greater production from existing 
hours of work by greater effort. That there is 
room for this I have no doubt. One of the con- 
sequences of overfull employment and the 





* Extracts from an address by Lord McGowan, Chair- 
man of Imperial Chemical Industries, at Birmingham 
Town Hall at a meeting organised by the National 
Union of Manufacturers. 
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breaking down of incentives to hard work, 
partly as a result of our vast burden of taxation, 
is an obvious lessening of effort. It shows itself 
in slower rates of working, in absenteeism, in 
unofficial strikes, in obstruction to new and 
more economic methods of working, in the 
creation of unnecessary jobs amongst operatives 
working as a team, in unpunctuality, in innumer- 
able rest pauses or breaks for one reason or 
another, and in many similar ways. Our basic 
trouble is that in manufacturing industry the 
average American produces more wealth—that 
is, adds more value to his materials—in a work- 
ing year than does his counterpart in the 
United Kingdom. He does so because he fully 
understands that only by this method can he 
secure more for himself in the shape of his 
wages, his salary, or his profit. It is not that 
he is cleverer or more able ; it is simply that he 
is more production conscious. Somehow or 
other management and workers in the United 
Kingdom have got to bring our individual rate 
of productivity much closer to the American 
level. 

Greater production and productivity attained 
along the lines I have indicated might, given no 
expansion in home or world markets, create 
redundant workers in some industries, especially 
amongst those whose output is limited by 
falling demand and by shortage of raw material 
supplies. Such redundancy is, in the long run, 
inevitable. We have failed too long already to 
adjust our industrial pattern to changing world 
conditions. Some industries must expand if we 
are to secure balance in our external relation- 
ships with other countries. Since we now have 
no reserves or pool of labour, those industries 
can expand only by drawing labour from other 
industries. 

The Government has refrained during the last 
two years, rightly in my view, from using to any 
material extent its powers for compulsory 
direction of labour. But the need for sub- 
stantial transfers of labour between industries 
and occupations has not been removed. In 
fact, as each day passes, it becomes more vitally 
necessary. Insaying this, I am fully aware of 
the effect which the housing shortage has upon 
the mobility of labour. 

Already there are signs of a tightening up in 
employment conditions in some industries. 
There have been dismissals of redundant 
workers in shipbuilding and repairing, where 
high labour costs have led to a serious reduction 
in orders, whilst in other industries or firms 
there has been a tightening up on unpunctuality 
and absenteeism. So far these instances have 
been scattered and not numerous. It is my 
belief that this movement must spread more 
widely. In our straitened circumstances in- 
dustry can no longer afford to employ the work- 
shy, the habitual absentee and the incom- 
petent. They must be weeded out and it is 
contrary to the national interest that they 
should continue to be protected by the trade 
unions representing them. 

The changes I have foreshadowed will have 
an important repercussion upon industrial 
relations. Despite certain comparisons which 
have recently been made between iodustrial 
relations in this country and in the United 
States, to the detriment of British industrial 
relations, it is my firm belief that here they are 
as good as in any other country in the world and 
far better than in most. But the next year or 
two is bound to be a testing time, both for 
employers of labour and for the trade unions 
and the workers they represent. Labour has 
enjoyed a sellers’ market for so long and the 
workers have been lulled so completely into a 
sense of false well-being in our welfare state 
that the necessary readjustment in their mental 
outlook as our true economic position is brought 
home to them is bound to be a painful one. 
Disillusionment can never be a happy process. 


CoNFIDENCE IN TRADE UNIONS 


I have confidence in our trade unions. I 
believe that they will succeed in re-establishing 
the control over their members which they seem 
to have lost. But we should deceive ourselves 
if we thought that they will have an easy task. 
It is a supremely difficult and delicate one, 
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calling for strength of character, skill and tact. 
It behoves us, as industrialists, to show an 
understanding of their problems and to help 
them and our workers in any way we can. 

At this juncture in our economic affairs it 
would be a tragedy and a national disaster if 
we were to pass through a period of misunder- 
standing and deteriorating industrial relations. 
It can, and I think will, be avoided if we, as 
industrialists, bring to our relationships with 
our workers both tact and a human under- 
standing of their hopes and aspirations. It is 
essential, in my opinion, that management 
should get closer to the workers and explain to 
them far more of what is involved in regard to 
the problems that beset their particular 
industry and those of the country. This is an 
example of human relations, which are all- 
important and on which we must build our 
confidence for the future. 





Pre-Stressed Concrete* 
By MONSIEUR E. FREYSSINET 


THE idea of modifying the nature of the 
forces and deflections in structures caused by 
the application of load first began to hauat 
my mind towards 1903-04 under the influence 
of my professors at the Ecole des Ponts et 
Chaussées. Even at this period there was 
nothing new in the idea of stretching the 
reinforcement in reinforced concrete. Considére 
had already built structures of stone exposed 
to the direct shock of breaking waves, anchored 
to rock foundations by bars grouted in and 
tensioned by threaded nuts, and Rabut was 
to employ a similar device in the cantilevers 
at the Gare St. Lazare. 

The most important date in the history of this 
technique is 1934, for it was then that pre- 
stressing had its first application to large-scale 
public works—the consolidation of the mari- 
time railway station at Le Havre. By reason 
of the settlement, increasing rapidly with time, 
of a bed of mud lying under its foundations, 
this large and completed building seemed, 
on the very eve of its opening, to be doomed 
to destruction. I claimed to be able to stop 
these settlements and save the building using 
this new process of pre-stressed concrete. 
Since there was no choice between ignominious 
collapse and my own scheme with all its daring 
features, of which the smallest would in normal 
times have sufficed to rule it out of court, 
my scheme was adopted. It had the good 
fortune to succeed. The risk was great ; 
but I had broken that vicious circle which 
encloses all innovators, especially where public 
works are concerned and every innovation 
imposes heavy responsibilities, whereby every 
authority requires a reference to a previous 
work. 


SaFety Marcins 

The discontinuity of properties of pre- 
stressed structures when submitted to increas- 
ing load is of capital importance and its mis- 
apprehension is at the origin of a number of 
erroneous ideas capable of doing great harm 
to the correct development of the idea of 
pre-stressing. The substitution of a different 
mechanism leads to a complete revision of 
notions of safety. The science based upon steel 
structures has given a mathematical expression 
to the idea of safety which is so familiar to 
engineers that many conceive it as of absolute 
value and think that no other can exist. This 
expression is, of course, the ratio of working 
stress to the maximum stress supportable 
without permanent modification of the material. 

Now in pre-stressed structures, this concep- 
tion is perfectly valid for zones compressed 
by the application of load, but these are of 
least interest since their resistance to com- 
pression, costing little and generally increas- 
ing with the age of the structure, has every 
chance of being superabundant anyhow. It 
is the safety of the tensile zones which is above 
all important. 

* Abstracts from iy = entitled “ Pre-Stressed Con- 
crete: Principles and Applications, ” presented at a 
joint meeting of the Institution of Civil Engineers and 
the Société des Ingénieurs Civils de France (British 
Section) on Thursday, November 17, 1949. 
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Now the usual expression of the factor of 
safety when applied to these zones has literally 
no meaning whatsoever. In the first place, 
the tensions creating the pre-stress are prac- 
tically independent of the load, save in certain 
very special circumstances. The only charac- 
teristic of the tensile zones which varies with 
load is their compressive stress, which decreases 
as the load is increased, to reach zero for the 
load under which the structure ceases to be 
pre-stressed. 

This load is a limit; under it the structure 
satisfies the definition of a pre-stressed struc- 
ture and possesses all its properties; over it, 
these properties disappear abruptly. For this 
reason it can be named the transformation 
load. 

Loaded over this limit the structure behaves 
completely differently. To the state of almost 
constant value of the pre-stressing forces there 
succeeds a state in which every increase of 
load can only be balanced by an increase in 
these forces. In this state the utility of the 
structure’ depends essentially on the ratio 
between variation of deflection and variation 
of force exerted by the pre-stressing element, 
since this ratio is itself proportional to that 
of variation of deflection to variation of load ; 
this last must not exceed a certain value or 
the structure will in practice be unusable. 

It is particularly easy to give concrete form 
to these considerations by considering those 
beams pre-stressed by tensioned steel, which 
resembles more or less by its shape the rein- 
forcement in reinforced concrete. Such beams 
behave, under loads greater than the trans- 
formation load, in the same way as ordinary 
reinforced beams. Since the steel is of very 
high elastic limit and thus of small section, 
and, moreover, since it is not particularly 
well situated to function as reinforcement, a 
beam of this type is extremely sensitive to 
loads exceeding the transformation value. 

In such cases ratios of increase of deflec- 
tion to increase of load of between five and ten 
times those of an ordinary reinforced struc- 
ture are frequently observed as soon as the 
transformation load is exceeded, while deflec- 
tions under the transformation load are usually 
considerably smaller with a pre-stressed beam. 
In fact, exceeding the transformation load 
may increase this ratio by as much as ten 
times, frequently quite suddenly, as with a 
beam having the same transformation load 
for all of its sections. On the other hand, in 
structures designed to transform successively 
at different points, this phenomenon loses part 
of its abruptness. 

Needless to say, such large deflections are 
most often incompatible with the normal 
employment of a structure. There does in 
fact exist a large class of exceptions, of great 
practical importance ; aircraft runways, tunnel 
and shaft linings are cases in point, though 
here it is rather a question of a compound 
soil-concrete structure operating under very 
special conditions. 

However, large though the deflections may 
be, and though there may even appear wide 
cracks, a structure working beyond its trans- 
formation load is not thereby exposed to risk 
of permanent deflections; for its deflection, 
excessive though it be, remains elastic and 
proportional to load (at any rate with such 
degree of exactitude as is usual in the use 
of such terms in reinforced concrete), and it 
remains completely reversible over a wide 
range. On reducing the load below the trans- 
formation value, the abnormal deflections 
disappear and the cracks close up again 
completely. 

This behaviour always surprises those un- 
familiar with pre-stressing, and it is particu- 
larly startling when applied to pipes. The 
pipe on being loaded in excess of a certain 
limit of pressure cracks, and water spurts out 
everywhere ; a very slight reduction of pressure 
and the pipe is watertight once more. 

A permanent deformation of a pre-stressed 
structure can only occur when a second limit- 
ing load has been exceeded. This limit, 
generally much higher than the first, corre- 
sponds to an irreversible strain either of con- 
crete in the compressive zone or steel in the 
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tendons. If it be the former, a permanent 
deflection is produced; if it be the la:ter, 
there is a permanent reduction of the trans. 
formation load without permanent deflection, 
The two phenomena are often combined. 

It is thus insufficient to say that the clissic 
expression of the notion of safety loses its 
significance ; the very idea itself is comple oly 
changed ; the conditions for the passage from 
the zone of security to that of insecurity are 
quite novel; we have a warning load ‘ith 
markedly visible effects entailing no da:.ger 
to the structure whatever, followed much |.ter 
by the real safety limit after which permanont 
strain and final rupture become possible. 


Notes FoR DESIGNERS 


It might be useful to set out the following 
observations which constitute a sort of elernen- 
tary catechism; their necessity is proved by 
daily observation of the most usual errors in 
the drawing-office and on works. 

(1) A compression exerted by a tendon, 
whose axis is fixed relative to that of the 
element compressed so that both deflect 
together, can never produce buckling even if 
carried as far as rupture by compression. 

(2) There exists a profound difference in 
the nature and the consequences, as far as 
degree of safety is concerned, between a stress 
in concrete produced by a stretched tendon, 
which the concrete strain tends to decrease, 
and a stress of the same numerical value caused 
by a load. One can and should permit in the 
former case values 50 per cent and even 100 
per cent higher than in the latter. 

(3) The line of action of a force being 
necessarily a straight line, a tension or com- 
pression is transmitted only in a straight line 
save for the intervention of normal forces, 
which must be carefully and precisely evalu- 
ated however annoying or disagreeable for the 
designer of a structure. 

(4) To stretch and anchor a tendon is equi- 
valent to applying to the concrete at the level 
of the anchorages external local forces whose 
every consequence must without exception be 
controlled. 

(5) The transmission of the forces exerted 
by the anchorages to the concrete sections to 
be compressed must be along a perfectly clear 
and certain path, whose every inch must be 
checked. A good distribution of anchorage 
forces over the concrete is the most certain 
criterion of the value of a scheme and has much 
more importance than a vain and _ illusory 
exactitude in the intensities of pre-stress. 

(6) The surest method of joining two ele- 
ments of pre-stressed concrete is to create a 
compression across their common surface, 
whatever be its orientation, even if it be 
parallel to the forces to be transmitted. The 
employment of friction is the very basis of a 
rational employment of pre-stressing. 

(7) A single stretched steel wire acting on 
a concrete mass modifies its elastic equilibrium 
throughout its whole extent, whatever be its 
shape or size. 


CoNcRETE MAKING 


Save for the pre-stressing of soil, which is 
tending to become of some importance, few 
materials are pre-stressed apart from concrete. 

The idea of concrete of high strength is 
associated with that of pre-stressing for several 
reasons. First of all, pre-stressing enables 
resistance to loads to be obtained exactly pro- 
portional to the crushing strength of the con- 
crete; while in reinforced concrete resistance 
to loads only increases in the ratio of crushing 
strength to Young’s modulus, which latter 
increases roughly as the square root of the 
crushing strength. Finally, due to the sim- 
plicity of its steelwork, and because of the 
possibilities of division of a structure into 
blocks assembled by the creation of the pre- 
stress itself, pre-stressed concrete lends itself 
better than reinforced concrete to the employ- 
ment of the highly developed means of concrete 
manufacture. 

The general conditions for the improvement 
of concrete are well known; in reality they 
depend upon two factors, all the others being 
of importance only in so far as they modify 
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theso essential factors. First, the volume of 
voids which remain between the solid particles 
at the conclusion of casting, and whose pro- 
gressive filling by hydrates constitutes the 
phenomenon of setting. Secondly, the ability 
of che cement to provide the said hydrates, 
which is a function of its quantity and of its 
quality. 

Improvement of a concrete thus reduces 
itself to an improvement of ratio of voids to 
cement. This ratio V/C is usually replaced 
by the ratio W/C, which, in practice, has the 
same value. I do not like this latter expres- 
sion, suggesting as it does the idea of an 
action of the water as a chemical agent, whereas 
it has here a purely geometric role, the measure 
of the space which it occupies. Calling things 
by their real names, the famous ratio is seen 
to mean that, other things being equal, the 
strength of concrete increases with its com- 
paction—a proposition which it seems to me 
hardly needs proving. 

The volume of voids existing between the 
solid elements at the beginning of the set, 
depends on the relative arrangement of these 
elements more than on any other factor, even 
the grading. 

For instance, a disordered mass of pyramids 
of square base and equal size would have a 
very high percentage of voids, it would be a 
very bad grading. But if the pyramids are 
appropriately arranged, a 100 per cent compac- 
tion can be obtained. 

Grading thus becomes a secondary factor 
as soon as an effective arrangement of par- 
ticles can be obtained ; more precisely grading 
should only be considered as a function of the 
latter. This leads to conclusions very different 
from those normally accepted. 

There is only one method of arranging the 
solid particles of which concrete is composed, 
and that is by vibration. 

Perhaps I might be permitted to recall that 
the first employment of mechanical vibration 
—in Europe at any rate—was on reinforced 
concrete ship construction works which I 
was directing at Rouen between 1917 and 1920 
and then on the Orly Hangars. It has to be 
said that since then vibration has made remark- 
ably little progress. 

The production of vibration, its transmission 
and employment present great enough diffi- 
culties to keep one first-class research engineer 
fully occupied. But what a prodigious harvest 
is to be reaped ? How many engineers suspect 
of what tremendous value would be an easily 
handled vibrator of really high power; __ its 
use would far exceed the manufacture of con- 
crete, for with such tools we could integrate 
or disintegrate matter at will, and could pass 
with the same ease from dust to hard rock 
and from hard rock to dust. 

At ‘the moment, commercial vibrators are 
but toys barely capable of overcoming the 
effects of formwork surfaces ; we hardly know 
how to use them rationally. 

Their inadequacy leads to the employment 
of concrete which is too wet. The excess of 
water facilitates the arrangement of the solid 
particles, which, borne in a liquid mass and 
acted on by even a slight vibration become 
surrounded by almost continuous liquid films. 
In such a medium the relative movement of 
the elements is so simple that vibration has 
even to be limited to avoid harmful segration. 

Unfortunately, a certain improvement in 
the original arrangement of the particles once 
having been attained, thanks to the excess of 
water, the volume diminishes very little more, 
and the major part of the water refuses to leave 
the concrete. 

To obtain a real improvement of the V/C 
ratio, it is necessary to expel the excess water, 
and this is very difficult. To do this I pro- 
posed in 1929 various expedients which are 
all reducible to a filtration under pressure. 
Other means have been proposed, notably the 
employment of vacuum, which are all funda- 
mentally based on the same principle of 
filtration. 

I have carried out several practical appli- 
cations of this nature; pylons at Montargis 
and more recently at Toulouse; piles for the 
Harbour Station at Le Havre, pipes for all 
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pressures (reaching 14,000 lb per square inch in a 
laboratory product). This process has recently 
been applied to bridge elements (factory at 
Esbly) and to various types of cast products ; 
beams, sleepers, &c. 

Technically the most perfect of these was 
the application to pipe manufacture. Two 
full size test moulds were constructed at Paris 
and four working moulds in Algeria and two 
at Frankfort. In these the concrete was first 
vibrated between an external filtering mould, 
and an internal mandrel oscillating along its 
axis under the impulse of forty synchronised 
rotating masses, producing forces of +50 
tons at a frequency of 3000 per minute, thus 
applying accelerations of +4g. Both mould 
and mandrel were extensible at will. The 
concrete, squeezed by an expansion of the 
mandrel creating a pressure which reached 
3500 Ib per square inch in the laboratory and 
2000 Ib per square inch in certain industrial 
moulds, acquired first of all the property of 
carrying the steel with it when mould and 
mandrel were simultaneously extended, thus 
tensioning the steel, and then the property 
of hardening in an hour or so, under a tem- 
perature of 100 deg. Cent., sufficiently to 
support without abnormal relaxation losses a 
preestress of several thousand pounds per square 
inch. Hardening then continued normally 
until crushing strengths of the order of 15,000 Ib- 
17,000 Ib per square inch were attained. 

The problem at Esbly was more compli- 
cated. Here it was a question of casting 
voussoir elements 6ft 9in long, forming arches 
of section varying both along each arch rib 
and also from one arch to another. While 
moreover, the longitudinal and transverse 
pre-stress of the flanges was effected by cables 
passing through holes or grooves, the vertical 
pre-stress of the webs was effected during 
manufacture by pretensioned wires. 

To this effect, the two flanges were cast 
simultaneously, the web tendons of high tensile 
steel wire being in position. They were sub- 
mitted to a vibration of some 2800 per minute 
frequency, producing maximum accelerations 
of 5g to 6g; the concrete was compressed under 
vibration to about 70 lb per square inch by 
thrusting on the end sections of the voussoirs. 
Steam heating to 100 deg. Cent. produced 
sufficient hardening of the flanges in about 
two hours; the two flanges were then thrust 
apart by sets of small hydraulic jacks, thus 
tensioning the web steel; this state was main- 
tained by screw-jacks and the web concrete 
was then cast. 

The vibration was produced by standard 
unidirectional unbalanced weight vibrators. 

The factory at Esbly gives a very satisfac- 
tory practical solution to the particular prob- 
lem; the strength of concrete is well in excess 
of requirements, the aspect of the surfaces is 
good, the tensioning of the web steel is properly 
carried out. 

Nevertheless, it is felt that by insignificant 
modifications of grading and above all by a 
better use or vibration the strengths obtained 
by this method, already excellent, could be 
considerably increased. 

First of all the quantities of water contained 
in the concrete at filling should be reduced to 
the minimum, and the phase of filling the 
mould being that during which segregation 
is most to be feared, it should be completed 
as quickly as possible. To act energetically 
on a dry concrete, which is a poor medium for 
transmitting vibration, the mould must be 
agitated by vibration of large amplitude and 
thus high acceleration, and low frequency. 

The mould once filled, the maximum effect 
is obtained for each size of granule by a fre- 
quency inversely proportional to its size. The 
vibrators should thus ideally permit of the 
application of frequencies variable at will 
between the lowest organ notes to the begin- 
ning of the ultrasonic zone, with accelera- 
tions of the order of 10g to 20g. Each modi- 
fication of the grouping of a certain category 
of granules reacting on the others, it should 
be possible to traverse rapidly in both directions 
this range of frequency. 

To enable high accelerations to be used 
without breaking the mould, they must be 
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applied simultaneously to its various parts, 
for which independent but exactly synchronous 
vibrators are necessary. 

It may be added that the difficulties of 
vibration may certainly be modified by sub- 
mitting the concrete to the action of high 
frequency vibration prior to filling. Under 
such action a concrete in appearance almost 
dry is transformed into a relatively coherent 
mass needing almost to be broken prior to 
introduction into the mould. 

Such a programme is quite impossible with 
mechanical apparatus, using eccentric weights 
or any other device, but I believe it possible, 
using synchronous magnetic vibrators, fed by 
alternating current of variable frequency. 
The future lies in this direction, and a success- 
ful outcome will make possible the fabrication 
of concrete having little difference in strength 
from that of the best aggregate prior to crushing. 

A word might be said concerning segrega- 
tion. Probably nobody now believes that 
vibration, i.e., an increase of dynamie energy 
of the particles of concrete, can of itself pro- 
duce a decrease of volume. The truth is the 
exact reverse; without a compacting action, 
due either to weight or to some other cause, 
any vibration at all will produce an expansion 
of volume until all the volume offered, what- 
ever it be, is filled. To compact concrete, 
vibration must be associated with a pressure 
exerted on the concrete during the phase in 
which it acts as a solid; if it is wet enough 
to act as a liquid, such pressure will obviously 
be ineffective. This presupposes moulds which 
are not watertight. 

It could be feared that pressures sufficient 
to prevent any increase of volume undr 
vibration would also be sufficient to immobilise 
completely all the various particles, thus 
defeating the very object of vibration. Experi- 
ence shows that this fear is unfounded. It 
is true that under high pressures the mass 
behaves as a solid on whose constitution 
vibration would have no effect, but such pres- 
sures are very much higher than those in 
practice sufficient to prevent harmful segre- 

tion. 

Colloidal Emulsions of Cement.—The obtain- 
ing of stable emulsions of cement and water 
constitutes one of the greatest steps forward 
in the use of cements since their invention. 

When a water-cement mixture is vigorously 
beaten in such a way as to break up the chains 
of crystals in formation and to expose ever 
new surfaces of the clinker to contact with 
water, in such a way as to provoke the maximum 
amount of hydration, there is provoked the 
rapid formation of innumerable exceedingly 
small hydrate crystals. This has several 
consequences. The mixture becomes a viscous, 
stable fluid, mixing very little with waters 
This primary mixture can be filled with small 
grained aggregate which is maintained in 
suspension and this secondary mixture can, 
like the primary, be pumped through and 
carried by pipes of great length and small 
diameter; it transmits pressure like a perfect 
liquid. Also the mixture, very rich in hydrate 


crystals, hardens rapidly, almost instan- 
taneously, if part of the water-content is 
expelled. 


In the liquid state it can thus fill cavities 
of all shapes under all pressures and then set 
rapidly. It can constitute in many cases a 
powerful tool for the production of pre-stress. 


(To be continued) 
——— 


Apptrep Mronanics.—The “ Proceedings” of 
the Seventh International Congress for Applied 
Mechanics, 1948, have now been published, in the 
form of six volumes, comprising an _ intro- 
ductory volume and volumes 1 to 4, inclusive, 
volume 2 being in two parts. The Congress was 
held at the Imperial College of Science and Tech- 
nology, in September, 1948, under the presidency 
of Sir Robert V. Southwell, F.R.S. This was the 
first time that it has taken place in London since 
its inception. In the introductory volume there 
appear some of the general lectures, lists of members 
and lists of papers. The other volumes contain 
reproductions of many of the papers submitted. 
The organising secretary of the Congress is Mr. J. 
Newby, who has an office at Prince Consort Road, 
South Kensington, S.W.7. 
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DEATH 
On November 14th, at Eastbourne, CoLONEL HERBERT 
Hanrcovet Kent, lately chairman of George Kent, Ltd., 
Luton, aged eighty-six. 





THE T.U.C. AND LORD McGOWAN 

On Tuesday last, it was announced that 
the special economic committee of the 
Trades Union Congress, after a talk with 
Ministers of the Government, was appealing 
to all unions concerned in present wage 
claims to postpone negotiations until the 
T.U.C. General Council had made a full 
statement. What the full statement will 
contain and just when it will be made are 
not revealed. It is therefore impossible to 
say definitely whether the committee and 
the General Council have it in mind to 
recommend a complete “ freeze-up” of all 
wage increases, as “inspired comment” 
appears to regard as likely, or whether it is 
their desire merely to prevent any develop- 
ment in pending wage negotiations until 
such time as they have reached agreement 
upon some other policy to place before the 
unions. But whatever the state of the 
economic committee’s deliberations, the 
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fact that the Confederation of Shipbuilding 
and Engineering Unions met at York during 
this week and that there was a meeting of 
the miners’ union on Wednesday no doubt 
influenced the Council to make the present 
interim announcement, lest those bodies 
committed themselves in any way in the 
meantime. 

All those who know anything of trade 
union affairs and particularly of the structure 
of the T.U.C. will sympathise with the mem- 
bers of the General Council and its eco- 
nomic committee in their struggle to find 
some agreed policy to place before their 
member unions. It is very obvious that it 
has proved, or perhaps still is proving, very 
far from simple to find such a policy. For 
two months have already passed since the 
Government announced the devaluation of 
the pound whose consequences must be an 
increase in the cost of living. Yet trades 
unions are still without any guidance from 
the T.U.C. about the actions they should or 
should not take under the changed circum- 
stances. The leaders of trades unionism are, 
of course, as well aware as members of the 
Government that were wage rates now to rise 
the expected beneficial consequences of 
devaluation upon this country’s economic 
situation might easily be lost through an 
accompanying inflation of production costs. 
But the problem of choosing a policy is 
complicated for the T.U.C. by the fact that 
several of its more powerful affiliated unions, 
including the Amalgamated Engineering 
Union, have claims pending or are actively 
pressing them already. Indeed, the partial 
wage freeze that has been in operation for 
the last two years has not prevented the 
growth of demand for higher wages. It has 
only pent it up so that the pressure for 
increases has grown both greater and more 
widespread in the interval. It is therefore 
a very far from easy thing for a body such 
as the T.U.C. General Council to announce 
to a very large proportion of the men it 
leads that their immediate hopes of quite 
substantial wage advances ought not to be 
realised ! Nor does it seem altogether reason- 
able that the pressure should be relieved by 
improving the pay ouly of the least well paid 
workers. For, as Mr. Deakin has forcefully 
pointed out, the differential between the 
wages of skilled and unskilled workers ought 
to be maintained, and many engineers would 
certainly agree with our own view that the 
differential is already much too low in engi- 
neering. Nor, again, is it a simple matter to 
advocate a mere “freeze-up” at present 
wage levels. For it seems a hardly feasible 
proposition when members of some unions 
will benefit under wage agreements that 
permit the payment of a “ cost-of-living ” 
bonus and others will not. Will unions whose 
members benefit under such agreements 
voluntarily give their benefits up ? 

There is, too, the further point, to com- 
plicate the issue, that the T.U.C. is not a 
body that can impose a discipline upon its 
affiliated unions. Even though a majority 
of the members of its Council were in favour 
of particular actions there would be nothing 
to prevent the minority from pursuing 
quite contrary objects. Thus, if the Council 
is to recommend any proposals it must be 
not only unanimous itself, but also reasonably 
sure that affiliated unions not represented 
upon the Council will be willing to follow its 
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lead. Nor is that all. As unofficial strikes 
have shown, and continue to show, the men 
themselves must be convinced or they may 
show their dissatisfaction with their leaders 
by taking action on their own, action which, 
if too frequently permitted, must inevitably 
break up the whole trade union organisation, 
There, indeed, we believe, we touch upon the 
real trouble. The rank and file of trades 
unionists appreciate very much less clearly 
than the Council of the T.U.C. how serious 
the consequences would be if any appreciable 
increase of the wage bill of this country 
was permitted. They have benefited go 
much in these post-war years that it is 
difficult for them to realise that economics 
at the last must dictate an end to further 
benefits not earned by increased produc. 
tivity. “More and more in current wage 
discussions,” remarked Lord McGowan in 
Birmingham last week, “‘ we see humani- 
tarian motives predominating over economic 
realism ...we must guard against the 
tendency when discussing wages and wage 
levels of regarding wages merely as an income 
to the wage earner and forgetting that they 
have a second and equally important aspect, 
namely, cost to industry.”” He went on to 
remark—extracts from his speech are reported 
on another page of this issue—‘ What we 
need is not a wage structure guaranteeing a 
certain standard of living, but a wage policy 
of incentives and sanctions which will encour- 
age the industrious and penalise the lazy.” 
There is in the remark a ring of Victorian 
virtue. But it is none the worse for it. 
To-day we are all humanitarians. We all 
desire that no one in this country shall 
suffer from want. But humanitarianism 
would defeat its own ends if it neglected the 
influence of economics and drove this 
country into that national bankruptcy of 
which any further devaluation of the pound 
would be the signal. 


THE DEBATE ON COAL 

THE report of the National Coal Board 
for the year 1948, which was placed before 
the House of Commons on June 22nd and 
was reviewed in our issue of July 15th, was 
the subject of a parliamentary debate on 
Thursday, November 10th. It is, as Mr. 
Gaitskell pointed out in his speech, the first 
occasion on which Parliament has discussed 
the annual report of a nationalised industry, 
and The Times, in a leading article on the 
morning of the debate, rightly stated it 
would be “a highly important occasion for 
three reasons: Economically, the output, 
quality and price of coal are central influences 
in the industrial prospect.” It is to be 
regretted, therefore, that the debate was 
neither lifted out of the realm of party 
politics, nor conducted without  acri- 
mony. Nor were many speeches really 
constructive in character. Perhaps the 
somewhat complacent attitude evinced by 
the Minister of Fuel and Power in his opening 
speech was in some measure the cause of the 
acerbity displayed by several of the speakers 
on the opposition side, which, in its turn, 
was resented by supporters of the Govern- 
ment. Be that as it may, the result was that 
the discussion was not as beneficial to the 
real interests of the nation as it might and 
ought to have been. 

It is impossible within the limits imposed 
by the exigencies of space to range over the 
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whole of the matters dealt with in the debate. 
We must restrict our attention only to those 
matters which seem to us to be of particular 
importance. As to the operative profit 
earned by the Board, it must be borne in 
mind that it was a consequence of the 
excessively high prices charged for the coal 
sold, and especially of the premium obtained 
in respect of exported coal. Colonel Lancaster 
gave the present general average price level 
as 48s. 54d. per ton, the highest ever known. 
Mr. Hudson stated that prices during the 
two years, 1947 and 1948, had gone 
up from an average of 30s. to an average 
of 47s. 3d. per ton, and these facts were not 
refuted. Are these high prices likely to be 
continued ? It is very doubtful if they can 
be for exported coal in the face of the 
enhanced competition from Poland and 
Germany, to say nothing of America. As a 
result of the rises in price which took place 
in 1947 and 1948, British consumers paid 
an additional £113 million sterling for their 
fuel, according to Mr. Hudson. How are 
we to extend or even maintain our position 
as a great manufacturing and exporting 
nation if such a payment has to be made for 
fuel? How, indeed, are we to preserve 
our present standard of living with the price 
of coal—which enters so largely into the 
cost of production of so many of our articles 
of commerce—standing at its present high 
level 2 As Colonel Clark showed, at the end 
of 1948 coal exports were running at a rate 
of less than one-third of the pre-war figure, 
and the figures anticipated for the current 
year, put at 19 million tons, are less than 
two-thirds of those achieved pre-war, whereas 
Poland, by December, 1948, had increased 
her exports of coal from 12 million tons in 
1938 to 26 million tons, and America, which 
sent coal to Europe only as an emer- 
gency before the war, is now still sending it 
at the rate of 10 million tons annually. 
These facts demonstrate the strenuous 
activity of our competitors in the European 
coal market. It is surely essential that costs 
here must come down and production must 
go up if coal is to survive commercially 
as an exporting industry. From January 1, 
1947 (when the Board took over), to June 
30, 1949, there has been an _ increase, 
according to Mr. Raikes, whose speech 
seems to us to have been more helpful 
than any other in the debate, of 9s. 4d. 
per ton in costs, or an advance of 26 per 
cent. Yet of this increase wages took only 
15-7 per cent. On the production side there 
is the outstanding and yet disturbing fact 
that in 1941, with 26,000 fewer miners, 
10 million more tons were produced 
than in 1948. A point was made by the 
Minister in the debate of this increase in 
output per man-shift. But to what extent 
is it attributable to extension in face 
mechanisation and —especially for power 
loading—to the additional admixture of 
foreign matter (dirt) in the coal produced ? 
For it is generally acknowledged that quality 
has deteriorated seriously over the last few 
years. 

Are not output, quality and price matters 
of the first importance, and matters which 
ought to be strenuously dealt with by the 
Board? Cannot the Board so handle 
matters that improvement may be forth- 
coming in the near future? One wonders 
whether Mr. Raikes was not justified in his 
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conclusion: ‘I confess,” said he, “ that I 
feel that the Coal Board is adopting a spirit 
of resignation rather than a spirit of vigour 
and hope.” Does a possible remedy lie in a 
large measure of decentralisation in adminis- 
tration, as advocated by some impartial 
and knowledgeable men, and in allowing the 
colliery management more freedom of action ? 
It would seem that the amendment proposed 
by the opposition regretting “that. an 
abundant supply of coal of good quality and 
at a fair price has not been made avail- 
able ” was justifiable, and might well have 
been agreed to by all parties without implica- 
tion of political bias. For, after all, is it 
not true ? 


THE IRON AND STEEL BILL 


Last August the Lords reluctantly assented 
to the deletion by the Commons of a number 
of amendments they had inserted in the 
Iron and Steel Bill, lately before their House. 
But they were adamant in their insistence 
that the Act should not come into force until 
October, 1950, and that vesting day should 
be deferred from May, 1950, to July, 1951. 
Commenting upon those events at the time 
we found it surprising that the Government 
did not accept the Lords’ amendments of 
the dates, “‘or, alternatively, announce at 
once the postponement of enforcement of 
the Act until after the election.” For the 
adoption of one of those courses with an 
election due within twelve months seemed to 
us “not only reasonable, but eventually 
almost inevitable.” That postponement is 
now to come about. Last Wednesday Mr. 
Strauss moved the necessary amendments in 
the Commons. Under a compromise the 
Government has reached with the Lords, 
vesting day under the Bill is to be put back 
to January, 1951, and an undertaking has 
been given that no members of the Iron and 
Steel Corporation, to be set up under the 
Bill, will be appointed before October 1, 
1950, a date well after the latest possible day 
for the coming General Election. It is very 
pleasant to be proved right by events. Nor 
is the pleasure wholly alloyed by the reflection 
that the prophecy was far from difficult to 
make ! 

The immediate cause of the Government’s 
change of heart is, no doubt, to be found in 
its desire to have a freer hand in choosing a 
date for the coming General Election. Yet 
the decision to defer the effective operation 
of the Bill is very sensible upon quite other 
grounds. For, however strongly the Socialist 
party may feel that it was given a mandate 
in 1945 to nationalise the iron and steel 
industry, in fact, whether or not an attempt 
had been made to enforce the measure before 
the coming election, that election had 
to decide the issue. The Lords, 
reflecting the opinion of many responsible 
people within and without the industry, 
regard the Bill as objectionable in itself. 
But that was not their sole reason for insist- 
ing upon amendment of the date of its 
enforcement. They saw, as apparently the 
Government did not immediately see, that 
no object could be served by an attempt to 
enforce the Act before the General Election 
had taken place; that, indeed, only harm 
could follow from an attempt to enforce an 
Act that might well be repealed by a Con- 
servative Government a few months later; 
and that no Government with any sense of 
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responsibility to the country as a whole 
would make the attempt. Very sensibly 
the Government has now accepted in the 
provisions of the Bill a situation which, in 
fact, existed whatever was the actual wording 
of the Bill. The Iron and Steel Bill is now 
likely to become an Act before Christmas. But 
the delay in enforcing the Act will permit it 
to be repealed without serious harm to the 
industry if the electorate (which, unfor- 
tunately, is ill-informed upon the matter 
and which will be deciding also upon many 
other policies) decides against it. We 
congratulate Lords, Government and 
Commons upon a very sensible arrangement. 





Obituary 
FRANCIS HODGKINSON 


WE regret to have to record the death on 
Friday, November 4th, of Mr. Francis 
Hodgkinson, Honorary Professor of Mecha- 
nical Engineering at Columbia University, 
New York, N.Y., and retired consulting 
mechanical engineer to the Westinghouse 
Electric and Manufacturing Company, of 
South Philadelphia. He was very well known 
on both sides of the Atlantic amongst those 
concerned with steam turbine design and 
construction, and was an early associate of 
Sir Charles Parsons. His home was at 2, 
Northern Drive, Short Hills, New Jersey, 
but he died in the home of his son after an 
accident which resulted in a broken hip. He 
was over eighty-two years of age. 

Mr. Hodgkinson was born in London in 
1867, and received his early education at 
the Royal Naval School at New Cross. He 
continued his technical studies with the 
Department of Science and Art at South 
Kensington, and the Rutherford College of 
the University of Durham at Newcastle- 
upon-Tyne. 

His apprenticeship was served with the 
Lincoln firm of Clayton and Shuttleworth, 
and from 1882 to 1885 he worked on agri- 
cultural machinery and steam engines. 

In 1885 he joined the firm of Clarke 
Chapman, Parsons and Co., and worked in 
the shops and drawing-office. He was 
superintendent of outside erection for Parsons 
steam turbine machinery until about 1890. 
In 1890 there was a change. He became an 
Engineer Officer with the Chilian Navy, and 
saw service in the Chilian Revolution. 
On leaving the Chilian Navy he decided to 
remain in South America, and in 1891 he 
joined the staff of Mr. Percy Burbank, a 
consulting engineer in Lima, Peru, and was 
a representative of the British Thomson- 
Houston Company. In 1892 he took a 
position as engineer in charge of an ore- 
smelting and copper mining company in 
the Cordillera, Peru. But he remained with 
that company for only two years. 

In 1894 Mr. Hodgkinson returned to 
England and rejoined the Parsons Company, 
which had then become C. and A. Parsons 
and Co., of Heaton Works. He was imme- 
diately appointed shop superintendent, but 
took part also in the design of steam tur- 
bines under the direction of Sir Charles 
Parsons. When, in the following year, the 
Westinghouse Machine Co. of America was 
granted a licence to construct and sell 
Parsons steam turbines in the United States, 
it was Mr. Hodgkinson that Sir Charles chose 
to send to America to direct the design and 
construction of turbines in the Westinghouse 
factory. Mr. Hodgkinson stayed on with the 
Westinghouse Machine Company, which 
later became the Westinghouse Electric 
and Manufacturing Company. He was made 








586 


the chief turbine engineer in 1896, the chief 
engineer in 1916, and the chief consulting 
mechanical engineer in 1927, a position 
he continued to hold until in 1936 he reached 
the retiring age. 

During the busy years he spent with that 
company, he did much to improve the design 
of steam turbine machinery and was respons- 
ible for many inventions. He was a valued 
member of the American Society of 
Mechanical Engineers, and he served on 
many of its important committees, including 
those formed to deal with test codes, steam 
turbines, and internal combustion engines. 
He was also elected the A.S.M.E. member of 
the International Electrotechnical Commis- 
sion. He was a member of the Engineering 
Society of Western Pennsylvania, and an 
associate of the American Institution of 
Electrical Engineers. In England he was a 
member of the Institution of Mechanical 
Engineers and the Newcomen Society. 

The work of Mr. Hodgkinson as a designer, 
constructor and inventor of steam turbines 
was early recognised, and in 1904 he received 
the Silver Medal of the Louisiana Purchase 
Exposition; in 1925 he was awarded the 
Elliot Cresson Gold Medal of the Franklin 
Institute ; in 1937 he received the Willans 
Gold Medal of the Institution of Mechanical 
Engineers, and the following year he was 
awarded the Honorary M.E. Degree of the 
Stevens Institute of Technology. In 1938 
he gained the Gold Medal of the American 
Society of Mechanical Engineers. 

He made many friends, and his death 
will be widely regretted in England, as well 
as in America, where the greater part of his 
engineering work was done. 





PERCY JOHN WALDRAM 


Mr. Percy JoHN WaLDRAM was well 
known to engineers and architects as an 
authority on illumination problems, and his 
death, which occurred on November 8th, 
at Edgware, Middlesex, will be deeply 
regretted. He was the eldest surviving son 
of the late John Waldram, a civil engineer 
and surveyor, and was born on April 27th, 
1869. Percy Waldram was educated at 
Latymers School, Edmonton, and then, 
after a short period as assistant to the late 
Mr. E. V. Olander, joined his father in prac- 
tice as a consultant. He thus gained con- 
siderable experience in civil engineering and 
architectural work, and in his earlier years 
was responsible for the design of several 
railway bridges. While in practice with his 
father, he also collaborated in the design 
of the pier pavilion at Herne Bay, which 
was erected in 1913. At about the same time 
Percy Waldram was lecturing frequently on 
structural mechanics and wrote a couple 
of textbooks on that subject which continue 
to be accepted by architectural students as 
standard works. During the first World War 
he was engaged in the structural testing of 
aircraft, and also served with the Ministry 
of Munitions in the organisation of labour 
for the production of war material. 

As already stated, however, Percy 
Waldram was best known in this country 
and abroad for his authoritative work on 
many aspects of illumination. His study 
of the subject began about 1910, in collabora- 
tion with A. P. Trotter and Professor W. 
Clinton. He established the principles of 
daylight factor and methods for the measure- 
ment of daylight, and later, in 1923, with the 
assistance of his elder son, he devised 
methods of pre-determining and calculating 
daylight. In addition, Mr. Waldram was 
an acknowledged authority on “ ancient 
lights ’’ disputes and was frequently engaged 
as an expert witness. During the course of 
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his long professional career, he contributed 
many papers and articles to technical 
journals and learned societies—and reports 
to the International Commission on Illumina- 
tion—upon various aspects of daylight and 
sunlight and their relation to town planning. 

Mr. Waldram was an original member 
and Fellow of the Illuminating Engineering 
Society, and a Licentiate and former Member 
of Council of the Royal Institute of British 
Architects. In 1933 he served as chairman 
of the committee set up by that Institute 
to study the orientation of buildings. Other 
learned societies to which he belonged were 
the Royal Institution of Great Britain, the 
Royal Institution of Chartered Surveyors, 
and the Junior Institution of Engineers, of 
which he was a Past-Chairman and Vice- 
President. Although for some years past 
Mr. Waldram had been severely afflicted 
by arthritis he retained his full mental 
vigour and enthusiasm, and to his end he 
actively pursued the study of illumination, 
a subject which he had made particularly 
his own. 


EDWARD PELLEW PLENTY 


Ir is with deep regret that we have to 
record the death on Sunday, November 13th, 
at his home, Hill House, Newbury, Berkshire, 
of Mr. Edward Pellew Plenty, formerly the 
managing director of Plenty and Son, Ltd., 
of Eagle Iron Works, Newbury. 

Mr. Plenty, who was in his eighty-second 
year, spent the whole of his adult life work- 
ing in the interests of the business with which 
he was so closely associated by family ties, 
and to the very end, although he had not 
been in good health for some years past, he 
retained a seat on the board. 

Mr. Plenty was educated at Bradfield 
College, and served his apprenticeship with 
his own firm, starting in 1884. He was a 
great-grandson of the founder of the firm, 
Mr. William Plenty, of Southampton, who 
started a small business as a millwright and 
agricultural engineer in 1790. In the early 
years the firm constructed the Plenty 
patented lifeboat. But in 1864 the Plenty 
marine engine and boiler were introduced and 
patents for the improvements were granted 
in 1867. The company also became the 
builder of steam machinery for the Norden- 
feldt submarines of 1885. 

Mr. Edward Pellew Plenty was intimately 
concerned with the later developments 
of the company, and he succeeded his father 
as managing director in 1899. About 1910 
the firm began to build oil engines for marine 
installations under a “‘ Kromhout ”’ licence, 
and later, about 1928, the Plenty-Still 
marine oil engine was built and tested at 
Newbury. Shortly after that time the oil 
engine side of the business was disposed of, 
and the Newbury Diesel Company, Ltd., 
was formed to take charge of those interests. 

Plenty and Son, Ltd., is now approaching 
its 160th anniversary, and it is of interest to 
record that throughout almost the whole of 
the long period of its existence it has been 
controlled by a member of the founder’s 
family. 


HENRY DECK 


For more than half a century Mr. Henry 
Deck had occupied a prominent place in 
the British agricultural engineering industry, 
and his numerous friends associated with that 
industry will deeply regret his death which 
occurred at Ipswich on November 8th. 
Henry Deck was born at Wenhaston, Suffolk, 
in 1878, and was educated at Christ’s Hospital 
School, London. At the age of sixteen he 
joined the staff of Ramsomes, Sims and 
Jefferies, Ltd., and during his first four years 
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with that firm was employed in the buying 
department of the Orwell Works, Ipswich. 
In 1898 he was transferred to the company’s 
retail branch, and as an outside represenia- 
tive became a familiar figure at the various 
markets in East Anglia. His ability on tie 
sales side was soon recognised by the firm, 
and in 1906 Mr. Deck was appointed North 
of England representative, which appoint- 
ment he held for the next nine years. 

The growing demand for agricultural 
machinery in the early part of the first World 
War resulted in Mr. Deck being recalled to 
the Ipswich works in 1915. In the years that 
followed he took much of the responsibility 
for the output and distribution of the various 
tillage implements then needed for increasing 
home food production. At the end of the 
war Mr. Deck became home sales manager 
of the agricultural and lawn mower sections 
of Ransomes, Sims and Jefferies, Ltd., and 
in 1929 was appointed a director of the 
company. For the whole of a long working 
life, therefore, Henry Deck was closely con- 
cerned in the contribution which his firm 
has made to the progress of mechanised 
farming. In addition to the demands of 
his business, however, he was keenly 
interested in the affairs of the Agricultural 
Engineering Association, the presidential 
chair of which he occupied for a term of 
four years. 

Mr. Deck’s advice on _ agricultural 
machinery problems was inevitably widely 
sought and was always generously given. 
He was a man of determination as well as of 
outstanding business ability. Yet in all nis 
activities there was clearly revealed a kind- 
liness and consideration by which he will be 
long remembered. 





Letters to the Editor 
We do hold ourselves the opi ° 
(We not _ Se opinions of 


SEA DEFENCE WORKS AT SEAFORD 


Srr,—I should like to draw your attention 
to certain passages in the article on Seaford 
Sea Defences, published in your issue of 
October 28, 1949, which are somewhat inaccu- 
rate and may convey a wrong impression. 

I refer principally to the second paragraph 
of column 3, page 481, in which it is stated 
that ‘‘ A general lowering of the beach, chiefly 
due to the complete cessation of groyne main- 
tenance, gradually took place. ...’’ Duri 
the whole of the recent war the Southern 
Railway were responsible for the maintenance 
of the sea defences throughout this sea front 
from Newhaven Harbour to Seaford Head, 
and both the late Mr. G. Ellson, my predecessor, 
and I did in fact carry out all essential work 
during this time. The whole promenade was 
closely covered with barbed wire and other 
types of military defences, and certain areas 
were mined, but by arrangement with the 
Military my Divisional Engineer’s staff were 
able to get down to the beach. The only restric- 
tion was in respect of tide work and this imposed 
a limitation on the amount of work which could 
be done on the seaward ends of the groynes. 

It is therefore not correct to give the impres- 
sion that the deterioration of beach which 
occurred during the war years was chiefly 
due to the complete cessation of groyne main- 
tenance. The gradual depletion of beach at 
Seaford was due to causes other than any small 
reduction in maintenance during the war, and 
it was going on long before that. About three 
years before the war the conditions had become 
so acute that there was serious undermining 
of the sea wall near the Coastguard Station, 
and in addition to underpinning, a long length 
of sheet piling in front of the wall had to be 
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driven to safeguard it, as mentioned in the 
first paragraph, column 3, of page 481. 

This progressive denudation of beaches in 
the centre of Seaford Bay is considered to be 
due, among other causes, largely to the arres- 
tation of the eastward drift of beach from 
Brighton, Rottingdean, and other places to 
the west of Seaford, by the sea defences erected 
by them. The latter defences, by protecting 
the coast at these places, have very much 
reduced the quantity of flints and sand which 
would otherwise have been liberated into the 
sea to form beach materials to replace that 
lost by eastward drift. Existing shingle is 
also gradually reduced by attrition to sand, 
which does not afford the same protection as 
the shingle, since it settles lower down and is 
more easily disturbed. It should be noted 
also that the drift of beach from the centre 
of the bay to either end is largely a non-revers- 
ible process, and that once a gale has moved 
it into either of these positions most of it 
remains there. From these remarks you will 
appreciate why, although gales cause consider- 
able fluctuations of beach levels in the middle 
of the bay, the long term effect is a gradual 
lowering of the average level throughout the 
critical middle length. On account of the 
groyne destruction the exceptional gale of 
1945 resulted in an altogether abnormal 
worsening of the conditions. 

The penultimate paragraph of column 2, 
page 481, does not, I think, give a fair picture 
of the very big drop from the top of the sea 
wal] to the beach along the critical length, and 
reference to the fourth illustration on page 
480 gives a far better impression of the con- 
ditions which existed along a very long length 
of the wall prior to undermining and collapse 
of part, some of which is shown in the top 
left-hand illustration on the same page. 

The last paragraph of column 1, page 482, 
gives a wrong sequence of events during under- 
mining of the wall. The true sequence was :— 

(1) Undercutting of the sea wall after serious 
beach erosion (often masked by immediate 
return of the shingle as the gale abated). 

(2) Subsidence at the back of the wall on 
the next occasion of removal of beach by a 
gale at or near the time of high water. 

On occasions subsidence at the back of the 
wall occurred while there was still some beach 
masking the undermining, but chalk and clay 
slurry appearing in the sea proved that it had 
occurred. 

V. A. M. RosBeErtson, 
Chief Civil Engineer. 
Chief Civil Engineer’s Office, 
Waterloo Station, S.E.1, 
November 11th. 
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} igre autumn meeting of the Iron and Steel 
Institute was held at the offices of the 
Institute, 4, Grosvenor Gardens, London, 
S.W.1, on Thursday and Friday, November 
10th and 11th. 

The Pres'dent, Sir Andrew McCance, in 
opening the meeting on Thursday morning, 
announced that the amendments to the 
by-laws, approved at the last meeting, had 
been allowed by the Privy Council and came 
into force on January 1, 1950. The main 
feature was to establish a class of associate 
members in place of the present class of 
associates. The amendments also made 
compulsory changes in subscriptions which 
had operated voluntarily since the beginning 
of this year. 

It was then announced that the Council 
has unanimously nominated Mr. J. R. 
Menzies-Wilson to be the next President 
and he would be elected at the annua! general 
meeting in 1950, which will be held in London 
on April 26th and 27th next year. To mark 
the centenary of the death of Sidney 
Gilchrist, which falls on April 16, 1950, the 
Council had decided to commemorate the 
memory of that great man by a special 
lecture which would be given on April 26th 
next year by Mr. James Mitchell, the Hon. 
Treasurer. A special meeting would be held 
in Glasgow during the week commencing 
September 18, 1950, of which details would 
be issued later. 

The autumn meeting of the Institute 
is again to be held in London on Nov- 
ember 15 and 16, 1950. A Symposium 
on High-Temperature Steels and Alloys for 
Gas Turbines will be held ix London on 
October 18 and 19, 1950, and on the evening 
of Wednesday, October 16th, Air Commodore 
Sir Frank Whittle will give the fifth Hatfield 
Lecture on ‘‘ The Development of the Gas 
Turbine and the Need for Special Steels and 
Alloys.” 

It was further announced that the following 
members of Council retire at the next annual 
meeting, but are eligible for re-election :— 

Vice-Presidents: W. B. Baxter, H. H. 
Burton and R. Mather. 

Members of Council: Professor J. H. 
Andrew, N. H. Rollason, R. A. Hacking, 
D. F. Campbell and I. F. L. Elliot. 

A group of papers on “The Flow and 
Mixing of Gases in Open-Hearth and Side- 
Blown Converter Models” was then dis- 
cussed, and a film by the United Steel Com- 
panies, Ltd., was shown by Dr. J. H. Chesters. 
A short film was also shown by Mr. Newby. 
The papers concerned were the following :— 


OPEN-HEARTH FURNACE MODELS 
PART I: FLOW PATTERNS IN DUCTS 


By J. H. Cxesters, D.Sc.(Tech.), and A. R. Purr, 
M.A. 


SyNopsIs 


An interpretation of the complex flow patterns 
observed in three-dimensional models of open- 
hearth furnaces demands a knowledge of the flow 
in much simpler systems. Studies have therefore 
been made of the flow patterns obtained in various 
two-dimensional geometrical shapes when water 
is introduced through jets and allowed to escape 
over weirs. 

Certain conclusions have been reached concerning 
the entrainment that occurs and the inevitability 
of recirculation to replace the fluid removed by the 
jet from the surrounding medium in closed con- 
tainers. The behaviour of the stream can be roughly 
described by stating that it appears to “‘ know where 
it is going.” For example, it starts to turn a corner 
before actually reaching it. 

Certain arrangements, for example, that of a jet 
introduced along the major axis of an ellipse, are 
inherently unstable, while others, such as the aiming 


of a jet symmetrically into one corner of an equi- 
lateral triangle, are peculiarly stable. Many of the 
patterns are maintained over wide ranges of flow 
rate, though the amount of dead space tends to 
decrease with increasing jet velocity. 

Opposing jets frequently set up very complex 
patterns, and it is not unusual for the fluid entering 
in one jet to leave the system only after subsequent 
entrainment in another jet. In such cases it fre- 
quently travels a distance many times that between 
the entry and exit points. Jets impinging on one 
another at right angles behave in a i 
critical manner, which explains the necessity of 
maintaining a reasonable gas/air ratio in furnaces 
employing this method of mixing. 


PART II: FLOW VISUALISATION AND 
PHOTOGRAPHY 
By R. 8S. Howszs, B.Met., and A. R. Purp, M.A. 
SYNOPSIS 

A description is given of the installation and work- 
ing of one-twenty-fourth scale model open-hearth 
furnaces in which water is circulated to represent 
air and gas. Various ways in which flow patterns 
through the models have been studied are detailed, 
together with an account of the photographic 
techniques employed. Methods have been devised 
for analysing and interpreting the observed patterns. 


PART III: FLOW PATTERNS IN MODEL 
FURNACES 


By I. M. D. Hatirpay, B.8c., A.R.T.C., and A. R. 
Pur, M.A. 
SYNOPSIS 
The extent to which flow through a water model 

of an open-hearth furnace is comparable with flow 
of gases through a full-scale furnace is discussed. 
The flow patterns observed in open-hearth furnace 
models of Maerz, single air uptake and semi-Venturi 
design are described, together with the effects on 
the pattern of certain modifications. Comparison 
is made between flow features observed on the 
models and certain results obtained during previous 
furnace trials. Experiments are being undertaken 
on production furnaces to see how far results 
obtained on models can be used to predict the flow 
patterns obtaining in practice. 

EXPERIMENTS ON THE GAS AND FLUID 
FLOW IN A SIDE-BLOWN CONVERTER 
MODEL 

By M. P. Newsy, B.Sc., A.Inst.P. 


SYNOPSIS 

In order to throw light on the movements of 
metal, slag and blast in a side-blown converter, 
experiments have been carried out on a small-scale 
model at room temperature. 

The existence of a back eddy filling a large portion 
of the chamber has been demonstrated, and it is 
thought that the heavy wear on the lining, which 
occurs on the back wall above the tuyeres, may be 
associated with a recirculating stream of hot gas 
which strikes the wall in this region. 

Plans for further research include similar experi- 
ments on converters of different designs and 
experiments on full-scale and small-scale converters 
under blowing conditions, with hot metal. 


EXPERIMENTS ON GASEOUS MIXING IN 
OPEN-HEARTH FURNACE MODELS 


By R. D. Coxtis, B.Sc., and J. D. TYLER 
PART I: MAERZ 
SyNopsis 

A technique using models is applied to some 
designs of producer-gas-fired, open-hearth furnaces. 
Useful results may be obtained from a model work- 
ing at room temperature, in spite of the neglect of 
secondary processes, of which the buoyancy and 
expansion of the furnace gases are the most 
important. 

Carbon dioxide is used as a tracer, and concentra- 
tions measured by means of an infra-red gas analyser 
determine the degree of mixing achieved in the 
combustion zone of several designs. A mixing 
index is adopted to facilitate comparison. The 
designs tested are essentially of the Maerz type, 
but one semi-Venturi type is included as a com- 
parison. The use of a central air port, similar to 
that tested by Allen, Cook and Fenton, shows a 
considerable improvement on the conventional 
design as regards mixing. 

Discussion 


Mr. L. E. Prosser (Director, British Hydro- 
Dynamics Research Association) said the 
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authors had run their models at high Reynolds 
numbers, but the indications were that this 
work would be valuable as a mass pro- 
duction method in designing furnaces using 
lower Reynolds numbers, which meant 
reductions in velocities and simplification 
of the technique in visualising flow. In 
connection with buoyancy effects, there 
seemed a tendency in some of the models 
shown—for the tracer had a very much smaller 
density than the material, particularly when 
ore was used—for separation to occur by 
centrifugal action. This was worse at the 
higher speeds where there was an increase 
in the acceleration gradient due to centri- 
fugal flow, and there might be a danger in 
interpreting the models too closely with 
regard to the actual trace of the particles 
following round the curved path. The same 
sort of thing might happen on the full scale, 
where, if the dust particles were subject to 
centrifugal action going round the corners, 
they might be flung out and cause heavy 
wear on the walls of the furnace. 

Dr. T. P. Colclough (B.I.8.R.A.) believed 
that the authors of the present papers were 
on the threshold of a new era in furnace 
design. So far, we had proceeded empirically 
and as the result of experience, often very 
bitter, but the use of these models would 
enable us to anticipate many difficulties 
and overcome them before the stage of prac- 
tical working was reached. There was, 
however, one word of warning. The impres- 
sion he had both from reading the papers 
and seeing the films that had been shown 
was that the authors regarded the elimination 
of eddy currents as a vital thing in furnace 
design. However, he was not quite so sure. 
Personally, he had held for a long time that 
the eddy currents were perhaps the only way 
by which the furnace structure was main- 
tained. If there was an intensely hot flame 
produced by early mixing, which had always 
been striven for, the radiation effect might 
be such that the temperature of the brick- 
work would reach a point at which there 
would be failure. He felt he could discern 
in the results already published, incomplete 
as they were, evidence that the brickwork 
was being protected by the return eddy 
currents. He therefore suggested that the 
authors should make a more intensive study 
of this aspect. 

Dr. J. S. Clarke (Messrs. Joseph Lucas : 
Gas Turbine Equipment, Ltd.) felt that 
the sole defect of these papers was that there 
was no clear indication of the objectives. 
He had been associated with Dr. Chesters 
for a long time and knew that the real idea 
behind this work was to control the flow of 
gases to give the necessary mixing for a 
controlled rate of heat rise for the minimum 
pressure loss across the furnace. But Dr. 
Chesters admitted that if he based all his 
ideas of future furnace design on the models 
he might be in trouble because he dismissed 
quite offhand the effective air infiltration 
which was of such great importance in all 
furnace work. Therefore, there must be 
some justification quite apart from the 
question of air infiltration. The thing 
behind it was the coefficient of discharge 
and that was always a snag in furnace 
design and, indeed, in the particular work 
he was specially interested in, viz., the 
design of combustion systems for gas tur- 
bines. The state of a flame was not by any 
means homogeneous and he had been con- 
cerned with experiments which indicated 
that the flow changed abruptly due to a 
change of flame speed in the mixture due to 
a varying air/fuel ratio. The question of 
repeatability had been mentioned, and 
repeatability of any experimental work 
on furnaces was of great importance. The 
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results of a first test could not be accepted, 
and he suggested that Dr. Chesters and his 
team should carry out a statistical examina- 
tion of their live furnace work, because from 
his own gas turbine work he had found great 
changes due to trifling differences. The 
relationship between buoyancy and dynamic 
head was of greater importance than had 
been attributed to it by the papers because 
of the varying temperature across the flame 
itself. 

Dr. M. W. Thring (B.1.8.R.A.) said that 
this work was only one of three lines of 
attack. The first was model work, which 
led to new suggestions and ideas, but that 
must be supplemented by observations on 
the full scale, and, thirdly, by actually trying 
new designs arising from this work. It 
was in this latter aspect that he felt the 
Americans were ahead. They were more pre- 
pared to try something new than we were, 
and there was great danger in this work that 
something might have been missed out. 
We must not just go away and say that this 
was important work; a new design must 
be tried next time a furnace was built because 
otherwise this work might just as well not 
have been done at all, and probably the 
Americans would read these papers and get 
the benefit of our work. 

Mr. M. P. Newby (B.I.8S.R.A.) remarked 
that the aircraft constructor tried to elim- 
inate turbulence, or to reduce it as much 
as possible, whereas the furnace designer had 
to produce turbulence and use it, of necessity, 
to produce turbulent flames. Therefore, 
there must be non-streamline flow in a 
furnace. The only place where there could 
be streamline flow was in the areas where the 
jets impinged on the walls of the furnace and 
where the velocities should be reduced as 
much as possible and sudden changes of 
direction eliminated. An important thing 
which the models had shown was the very 
great complexity of the flow. Although 
people had some idea of that before, he did 
not think anybody realised just how complex 
the conditions were, and that complexity 
existed despite the great simplification in a 
model. In the full-scale furnace there were 
additional effects such as buoyancy and 
thermal expansion, which increased the 
complexity. 

Mr. I. Lubbock (Shell Petroleum Com- 
pany, Ltd.) said the most interesting feature 
about this work was that the flow patterns 
would appear to tie in with experience on 
the equivalent full-size furnaces in spite of 
the criticism which might be levelled against 
the method, viz., that the combustion process 
would seriously alter the pattern deduced 
from the equivalent flows of the fuel and air 
streams. He was at present engaged in what 
would appear to be a field distinctly remote 
from the open-hearth furnace, viz., the gas 
turbine chamber, and had been thinking for 
quite a long time of using similar methods. 
Whilst there would probably be greater 
difficulty due to the high rates of combustion 
affecting the flow pattern, he felt they could 
at least start with the basic air and fuel flow 
patterns, after which they would have to 
try and introduce some new artifice to give 
the equivalent of a sharper pressure drop 
across the flame front than would exist in a 
steel furnace. No doubt the authors had 
considered the possibility of applying a 
similar technique when using an oil burner, 
and, at first sight, one would feel perhaps dis- 
concerted by trying to simulate the scattering 
of oi] drops with a density of about 600 times 
that of the air in a model on an equivalent 
Reynolds number basis. He had hopes that 
the difficulties would not be as serious as 
might be assumed from that fact. In other 
words, he would expect that it would be 
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possible to apply, as a first approximation, 
the authors’ methods utilising a specially 
dispersed liquid nozzle equivalent to iheir 
present gas stream on the assumption that 
this was the flow of the cracked and vaporised 
products of the oil droplets as produced in 
the flame front. His experience led him to 
consider that such an approximation would 
still give valuable results seeing that the oil 
droplets did not evaporate slowly, as wag 
sometimes stated, but evaporated and cracked 
within periods of the order of milliseconds 
in the flame front. He asked for the authors’ 
views on simulating an oil burner flame in 
such model experiments. 

Dr. A. H. Leckie (B.1.S.R.A.) said that 
undoubtedly one of the more important 
phenomena observed was the magnitude of 
the recirculation which took place. This 
needed much closer investigation because if 
the burning gases really did make several 
tours round the inside of the furnace before 
they left, it would be necessary to revise our 
thoughts on combustion space and the time 
for heat to be transferred from flame to 
hearth. Could Dr. Chesters give any idea 
of the proportion of the total volume of the 
burning gases which recirculated and did 
not pass more or less straight along to the 
exit ? The results in the paper by Collins 
and Tyler were along the lines one would 
expect in that both small gas ports and the 
adoption of a central air uptake lead to good 
mixing. Did these authors consider their 
results indicated that a very wide low gas 
port could be used, assuming it was con- 
structionally feasible ? 

Dr. H. R. Fehling (London) had sometimes 
felt that the classical me-hod of experi- 
mentation which was common to the great 
scientists of the last century was in danger 
of being lost by an over-emphasis on purely 
quantitative results, usually recorded with 
highly specialised instruments and _ also, 
sometimes, by an unjustified, or at least 
exaggerated, distrust of evidence gained by 
observation with their own eyes. Although 
the information given by the model was 
often obvious, sometimes there were great 
surprises and things were discovered which 
bad never been seen in a furnace. It was 
surprising, however, how closely such a 
model reproduced actual conditions and he 
had always found it surpassed his expecta- 
tions. But what appeared to be perfectly 
plausible and obvious when one looked at a 
model could not be guessed in advance of 
the actual experiment—at least, he had never 
found anybody who could guess it. He 
thought that in future it would pay to dis- 
tinguish between true instability, i.e., where 
no definable or reproducible pattern could 
be obtained, and flow pacterns wnich, though 
they were reproducible—as had been seen 
in the film—were subject to fairly regular 
periodic changes or oscillations. The latter 
were not necessarily undesirable in practice, 
as had been said in the discussion. They 
were not undesirable as long as the frequency 
was not too low and the amplitude of the 
oscillation not too large, particularly in 
terms of pressure differences. A problem 
common to model work in furnaces was still 
a headache to all concerned with it, viz., 
the influence of the combustion process itself. 
If this influence was confined to changes in 
temperature and volume, he did not think 
it would produce more than slight distortions 
of the isothermal flow patterns unless low 
Reynolds numbers were being dealt with. 
But combustion was a good deal more, even 
in a purely physical sense, than a mere 
change of volume and temperature. It was 
now certain that combustion in a flowing 
gas was always associated with a propulsion 
effect—with a propulsion effect on its own 
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body, as it were, where the gas did not propel 
anything else but itself. 

When the process of combustion took 
place in a flowing gas and not in a static one, 
its character was not purely thermal, but to 
some extent thermo-mechanical. A certain 
part of the energy released by combustion 
was converted into work in the direction of 
flow, and not indiscriminately in all directions. 
That was discovered during the war in the 
development of flame-throwers. By the 
use of hydro-carbon materials it was possible 
to prevent the atomisation of the liquid fuel 
when it was squirted at high pressure through 
small nozzles. The jet emerged from the 
nozzle like an almost unbroken rod of liquid. 
Even so, however, the range of such a jet 
was not more than half the theoretical range 
of a projectile in vacuum, as long as the fuel 
was not ignited. When ignition took place 
and the narrow jet of liquid travelled in an 
envelope of inflamed vapour, this range 
was more than doubled, and in many cases 
it exceeded even the theoretical range to be 
expected in vacuum. The main reason was 
the propulsion effect of the flame. This same 
effect had been confirmed in ordinary gas 
flames, where the forward momentum of the 
gas in the ignited zone, when measured, far 
exceeded the value to be expected on the 
assumption of general thermal expansion 
in all directions. It was likely that something 
similar might happen in the open-hearth 
and other steel furnaces. The effect of it 
would be to accelerate the flow of the igniting 
gas layers along their own path, and, in con- 
sequence, the lateral expansion of the flame 
normal to its path would be less than would 
be expected from the increase in tempera- 
ture and volume. Another effect would be 
that pulsation and flame oscillations would 
occur, because the inflammation was neces- 
sarily discontinuous and therefore it would 
be a continuity of discretely accelerated 
clouds of burning gas. In the case of small 
gas flames it had been found that the jet 
became narrower after ignition. All those 
engaged in model work should take note of 
this possibility and find out by careful 
investigation on actual furnaces whether 
this jet propulsion effect could be detected. 

Mr. R. W. Evans (Steel Company of Wales, 
Ltd.) thought that theoretical ideas with 
regard to flow in a furnace might be com- 
pletely wrecked when considering the path 
which the gas had to follow in the furnace 
through piled-up scrap. In some of. the 
modern furnaces the scrap was almost touch- 
ing the roof. The eddy currents in a furnace 
under those conditions must be very high 
indeed, and the flow pattern shown in the 
model work must be completely altered in a 
furnace in that condition. When the scrap 
was melted down and hot metal added there 
was a surface on the bath which could not be 
completely simulated in a model in that the 
bath was in a state of gas in solution and 
there must be some upward thrust of the 
gas into the furnace atmosphere. Also, when 
limestone was used, CO, was given off and 
thus there was a source of gas in the bath 
itself. 

Dr. H. T. Angus (British Cast Iron Research 
Association) did not think that streamline 
flow occurred in an open-hearth furnace at 
any point more than a foot or two from the 
jet, and even there, minute eddies occurred. 
What was obtained in a uniform fluid 
was quite different from what was obtained 
when injecting two fluids of different densities 
and characteristics and interacting at the 
same time. 

Dr. Chesters, in a brief reply to the dis- 
cussion—all the authors promised full replies 
in writing—said that if they had designed a 
furnace and it cost £500,000 to build and 
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was then a complete flop, some of those con- 
cerned in these investigations might soon be 
looking for another job! Therefore, he 
specially wished to thank the Open Hearth 
Furnace Committee and Mr. Robinson, the 
Chairman, for their help and encouragement. 
Every little item had been discussed with 
the Committee so that it was not a theoretical 
effort ; it was a practical effort. The melting 
shop people had also been brought into the 
discussions as to the various models con- 
structed so that they also would have to share 
some of the responsibility if the final result 
was failure. 

Mr. Collins, replying on the question of the 
critical Reynolds number, said the experi- 
ments in the second part of his paper con- 
firmed the fact that the Reynolds number 
used was well above the limit at which the 
exact value of the Reynolds number was 
important. This was rather a good thing 
because the authors were not too certain 
about any of the quantities that had to be 
put into the Reynolds numbers. As to the 
elimination of eddy currents, Dr. Colclough 
seemed to think the authors regarded this 
as a good thing, but he agreed with Dr. 
Colclough that eddy currents were of great 
importance and from the model work there 
was no evidence to suggest they were bad. 

Mr. Newby, in a final short reply, did 
not think the question of roof erosion 
had been given the prominence in the 
discussion it should have had. One of the 
important features of all this work was 
the correlation of roof erosion and flow 
pattern and the work of both Chesters and 
Collins indicated that heavy roof erosion 
was concentrated in the area where the rising 
stream of gas impacted on the roof. More- 
over, this erosion was often found to take 
place more speedily in oil-fired furnaces, 
and his view was that this was due to the 
temperature of the gases just above the 
fire being so much higher. This accounted 
for the very much greater amount of material 
which must be deposited on the roof in this 
area and set up erosion. 

The meeting then adjourned until the 
afternoon. 

(To be continued) 


—_——_—_—>—_——_ 

The Engineering Implications 
and Economics of Surface 
Preparation of Mild Steel 
Prior to Fabrication* 

By W. A. JOHNSON, M.A., M.I.Mech.E.t 

Iron seldom exists in Nature in the free, pure 
state. Iron making, in the process of extracting 
iron from iron ore, up-grades iron, and the 
chemical energy necessary for this up-grading, 
is a measure of the potential force acting to 
cause iron to revert to iron oxide. From the 
first discovery of iron, it was clear that this 
hard-won commodity must be protected if it 
were to be prevented from reverting to its 
original state. In 1940, the Iron and Steel 

Institute estimated that in the preceding fifty 

years the loss of steel arising from corrosion, 

throughout the world, was approximately 800 

million tons, or the equivalent of about 40 per 

cent of the total world production of pig iron 
during the same period. 


CorROSION AND Paint LIFE 


In practice, any consideration of the protec- 
tion of mild structural steel turns on the life 
of the paint applied to it, and not on the corro- 
sion of the steel itself except in so far that the 
corrosion of the steel may or may not influence 
the life of the paint. 

It might be thought that low-alloy, corro- 
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sion-resistant steel would offer a better solution 
to the corrosion problem than to strive after 
a well-prepared and treated mild steel. How- 
ever, the corrosion resistance of low-alloy steel 
is dependent on the stability and physical 
strength of the rust film which is formed on 
exposure. There is little difference between 
low-alloy steel and mild steel in the initial 
stages of corrosion, but low-alloy steel, once 
it is rusted, reaches a stage approaching equi- 
librium where the rusting is appreciably 
retarded. If low-alloy steel is to be painted 
all the arguments in favour of scale and rust 
removal apply equally, and although no tests 
on this feature are to hand, paint applied to 
similarly treated mild and low-alloy steels 
—— be expected to have a somewhat similar 
life. 
SURFACE PREPARATION AND Patnt LIFE 


The relationship between surface preparation 
and paint life has been, and still is, the subject 
of attention by many research organisations 
and conspicuously the British Iron and Steel 
Research Association. The most important 
conclusion arising from this work is that the 
success of a paint system is largely dependent 
on the surface condition of the steel before 
painting. Thus all treatments which result 
in a steel surface free from rust and scale are 
comparable in that they provide an ideal 
surface for the application of paint. Since 
more than one satisfactory method of surface 
preparation is available, the choice of any 
particular method will be governed largely by 
economic considerations. 

Painting over mill scale would be satisfactory 
if a perfectly intact mill scale could be guaran- 
teed, but as this is practically an impossibility, 
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a Intact mill scale—may give good results, but is 
impracticable under industrial conditions. 
Broken mill scale and rust (the type of surface 
generally obtained by weathering and hand cleaning) 
—leads to rapid failure. 

c Rust only (no mill scale)—pinhead blisters develop, 
owing to swelling of rust, and may lead to failure. 

d Rust-free, descaled surface (the ideal)—will yield 
maximum performance of protective painting scheme. 


Effect of Surface Preparation of Structural Steel on the 
Performance of Protective Painting Schemes 


the procedure is not the best. The trouble 
arises at points where there are small dis- 
continuities in the mill-scale coating, because 
it is there that corrosion occurs as a result of 
electro-chemical action. Corrosion leads to 
spalling of the scale, which in turn ruptures the 
paint film. : 

Painting over a scale-free but rusty surface 
cannot be recommended since, as usual paint 
films are not completely impervious to moisture, 
rust, under the influence of air and moisture, 
swells causing the paint film to lift. Dr. 
Hudson has recently illustrated these features 
in a very clear manner. A mild steel specimen 
was photographed prior to painting in order to 
record the configuration of the zones of rust. 
After painting and exposure for six months a 
further photograph shows clearly the same 
pattern of rust in the blistered paint surface. 
Ultimately the rust ruptures the paint and a 
rusty spot develops. The mechanism by which 
paint fails is shown diagrammatically above, 
an illustration which is due to Dr. Hudson 
(1948a). 

The first essential is therefore to examine the 
methods available for the removal of mill 
scale and rust, and these in the main are 
weathering and wire brushing, pickling, flame 
cleaning and shot blasting. Tests carried out by 
Fancutt (1947) show that any process, properly 
carried out, is equally successful provided that 
the rust and mill scale are removed, and it 
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thus rests with the engineer to decide on eco- 
nomic grounds which is the most suitable 
method for the job he has in mind. 

(The author went on to describe methods of 
surface preparation by weathering and wire 
brushing, pickling and phosphating, flame 
cleaning and shot blasting.] 


Prime CoatTincs 


There may be some corrosion-conscious 
users who would pay the additional cost of 
descaling and be satisfied with the knowledge 
that all the mill scale had been removed, but 
the difficulty is that once steel is cleaned 
there is nothing to prevent rusting, and the 
would-be user would still have to face rigorous 
wire brushing or flame cleaning in order to 
obtain a satisfactory result. The essential 
requirement is for the development of some 
prime coating to be applied to the steel, after 
shot blasting, which would enable the steel to 
be kept in a rust-free condition for a limited 
period of, say, up to twelve months, to cover 
transit, fabrication and erection. In this way 
the steel user would have the first two essentials 
of any satisfactory surface preparation, namely, 
no scale and no rust. The absence, up to the 
present, of any universal satisfactory coating 
for this purpose is in consequence of the 
numerous essential requirements which this 
coat must meet, namely : 

(1) The cost of a coating film shall not be 
excessive. 

(2) It must be cheap to apply. 

(3) It must offer no obstacles during processes 
of fabrication. 

(4) In particular, it must be possible to weld 
through it. 

(5) It must not be oversensitive to the type 
of damage which would result from drilling, 
shearing, &c., during fabrication, and the 
scratching and bruising during the erection 
processes. 

(6) It must be possible to patch such damage 
as might result, in a reasonably effective and 
cheap manner. 

(7) The coating, after exposure of a period 
up to twelve months, must form a suitable 
basis, without further preparation or removal, 
for the application of the final painting scheme. 

The three possible alternatives which merit 
consideration are : 

(a) A coat of paint. 

(6) A coat of rust-preventive oil. 

(c) A metal sprayed coating. 

Paint.—The traditional red lead primers are 
ruled out on account of the difficulty of welding 
through them. This arises both from weld 
spatter and the possibility of lead fumes. How- 
ever, the work which is proceeding on prime- 
paint coatings indicates that although red lead, 
due to its inhibitive action, is likely to remain 
supreme when imperfect surfaces’ are under 
consideration, it is possible that the best prime 
coating for application to clean steel may 
contain no red lead. There is every hope that 
@ paint could be developed which would satisfy 
most of the essential requirements. 


Rust-Preventive Oil.—If linseed oil were 
cheap and readily available, it would go a long 
way towards satisfying the requirements. 
Previous experience with linseed oil has largely 
been confined to its application on freshly 
rolled steel whilst it is still hot. This is an 
old-established practice. However, tests (Hud- 
son, 19486), have shown that, whilst linseed 
oil may afford protection for a short time, the 
underlying scale remains a latent source of 
weakness. But it may be that linseed oil over 
clean steel would give fairly satisfactory results. 
Synthetic rust-preventive oil and linseed oil 
substitutes as yet have not been able to satisfy 
at the same time the requirements that protec- 
tion be afforded for about twelve months and 
that the oil film shall form a suitable basis, 
without further preparation or removal, for 
the application of the final paint scheme. 
Mineral oils are available which will satisfy 
either of these requirements, but it may be that 
there is some fundamental contradiction in 
looking for both features simultaneously. 


Metallic Coatings.—The third alternative— 
metal sprayed coatings—has latent possibilities 
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which may very well go a long way towards 
satisfying the seven essential requirements of 
a prime protective film. The cost of the applied 
metal first arises, and aluminium and zinc are 
the two metals which are suitable, with regard 
both to price and performance, for the protec- 
tion of mild steel in bulk. The thickness of 
metal coating required both in regard to strength 
of coating and corrosion resistance having 

to a subsequent overcoat of paint is 
about three-thousandths of an inch, but allow- 
ance must be made for loss of metal during the 
process of application. 

Taking zinc to cost 1s. 2d. per pound, the 
cost of three-thousandths-inch zinc is 2-33d. 
per square foot, including an allowance of 25 
per cent loss in the process. Aluminium at 
ls. 10d. per pound, owing to its lower density, 
goes further and a film of this thickness costs 
0-92d. per square foot, the allowance for loss 
in this case being 6 per cent. Thus, on a basis 
of metal cost, zinc costs two and a half times 
as much as aluminium for coatings of equal 
thickness. As a point of comparison, a genuine 
red lead paint applied three-thousandths thick 
costs 0-77d. per square foot for the paint alone. 
It is thus clear that aluminium is cheaper than 
zinc and that its cost is little more than good 
red lead. 

We now come to the second requirement— 
the coating film must be cheap to apply. Zinc 
may be applied either by metal spraying or by 
galvanising. A large-scale equivalent hot- 
dipping process for aluminium is unlikely to 
be suitable or practicable for structural steel. 
The advantage of galvanising is that, whilst 
heavy coatings three-thousandths thick (which 
correspond to 2 oz per square foot per side) are 
possible, it is usual to work with considerably 
thinner coatings than this and in this way light- 
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when certain mild steel electrodes are usd. 
On the other hand, less interference has been 
found when certain electrodes of No. 6 class of 
the British Electrical and Allied Manufacturers’ 
Association classification were used. 

As might be expected, the thickness of al.- 
minium coating has been shown to have an 
effect on weldability, so that whereas no sat: - 
factory electrode would deal with coatings 
0-015in thick, some were quite satisfactory in 
dealing with 0-005in coatings. Weld tes:s 
made on boiler plate with coatings 0-005in 
thick and with a particular electrode have bee: 
found to be stronger than the plate itself and 
of adequate ductility. Such results encourage 
the view that a simple technique can be evolved 
which will enable welds to be run on materi] 
coated with 0-003in to 0-005in aluminium noi 
only in the down-hand position, but also in 
the vertical and overhead positions in a satis- 
factory production manner. 

It is believed that part of the earlier difficulty 
which fabricators have encountered in welding 
trials with coated material may have been duo 
to the fact that metal spraying has generally 
been done by hand and owing to imperfect 
workmanship coatings of variable and excessive 
thickness have been encountered. When the 
process of metal spraying is mechanised it 


should be possible to hold to closer limits the - 


thickness of metal applied. 

The fifth requirement, that the coating shall 
not be oversensitive to the damage which 
would result duriag the processes of fabrication 
and erection, is difficult to assess on a quantita- 
tive basis. Aluminium coatings, correctly 
applied to a properly shot-blasted surface, are 
remarkably strong when it is considered that 
the coating consists of a multitude of mechanic- 
ally interlocked saucer-shaped particles of 


Summary of the Average Costs of Various Surface Treatments 









































Surface preparation Initial painting Repainting Total costs 
Cost, Repaint-;| 50 
Cost, d. Cost, | Period) d, | Initial,| ing,d. | years’ 
Scheme per aq ft Scheme d. |(years)} Scheme per . per life, d. 
nd per aq ft per aq ft per 
Works} Site sq ft sq ft sq ft 
Weathering and wire 4 | Redlead ... ...| 22 Wire brush } 
brushing 3 Spot prime 5} 3 53} 
Iron oxide roi 2 Iron oxide | 2 
Flame clean and prime Red lead (works)} 2} Wire brush j 
at works 8 Spot prime | 4 5 Spot prime 12} 2} 37% 
Iron oxide 2 Iron oxide 2 
Pickle and immediate Red lead (works)| 2 Light brush + 
red lead prime 1 Spot prime 7 54 5} 23 25} 
Iron oxide... 2 Iron oxide | 2 
Shot blast and alu- Spot spray and Light brush} 4 
minium spray,| 2} Light brush 1 7 5k 23 | 20} 
0-003in thick Tron oxide... ...| 2 Iron oxide 2 | | 

















Note.—If the average thickness of the steel is about fin, a cost of 1d. per square foot=£1 per ton. 


gauge material and sheet metal goods can be 
more cheaply galvanised than metal sprayed 
where the minimum thickness of coatings is 
three-thousandths. The cost of galvanising 
structural steel is at present very high, partly 
because there is not sufficient demand to justify 
large-scale galvanising plant and partly because 
it is trade custom to cost on a weight basis. A 
further disadvantage in galvanising is the 
temperature of the process, which is likely to 
cause distortion. On the whole, therefore, it 
seems unlikely that galvanising is the right way 
to apply a prime coating to structural steel on a 
large scale. 

[A description of types of metal-spraying 
pistols followed.] 


FABRICATION AND WELDING 


The third and fourth requirements, covering 
ease of fabrication and welding, are perhaps 
the most critical features of any proposed 
coating. Metal sprayed coatings are dry, 
clean and offer no hindrance to drilling, shearing 
and riveting. Welding through zinc is not 
possible owing to the fumes and arc spatter. 
The problem of welding through aluminium 
coatings is of particular interest and further 
work on this subject has yet to be done. An 
aluminium spray coating on a steel surface 
certainly interferes with the welding process 


metal. Mechanised spraying should go a long 
way to removing the inaccuracies of hand spray- 
ing which results in local areas receiving a 
coating which is too thick and more susceptible 
to physical damage. Slight damage, such as 
scratches, is not likely to cause difficulty, owing 
to the sacrificial electrolytic protection afforded 
by aluminium in conjunction with steel. At 
the worst, if this protection was not sufficient 
to cover a badly damaged zone, the sprayed 
metal will stop the corrosion spreading and 
limit the area which will require subsequent 
treatment after erection. A certain amount 
of cold forming and bending of sprayed steel is 
possible, but if this is overdone the coating 
will break its bond and flake off. 

The sixth requirement, in regard to the 
possibility of patching damage, is met by 
aluminium, but care and discretion are neces- 
sary if damaged areas are to be reblasted and 
metal sprayed. An alternative to respraying 
damaged areas is wire brushing and applying 
a suitable inhibitive primer such as zinc 
chromate. In practice, the amount of patching 
which is economically justified requires careful 
consideration in each particular case. 


CORROSION RESISTANCE 


The seventh requirement, that the steel 
shall be rust-free for a period of up to twelve 
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months and that the coating shall form a suit- 
able basis, without further preparation or 
removal, for the application of the painting 
scheme, is one which both zinc and aluminium 
will satisfy with ease. The ex tests 
in Sheffield (Hudson and Banfield, 1946), 
which used as a criterion of failure a rigorously 
applied basis of 5 per cent rusting assessment, 
gave a life for three-thousandths-inch zinc of 
5:1 years and 4-3 years for aluminium. The 
atmosphere of Sheffield is many times more 
corrosive than the average atmosphere in this 
country. 

The use of aluminium as a protective coating 
is comparatively recent, and it is unfortunate 
that some people are reluctant to accept it 
owing to a preconceived idea that aluminium 
as a metal does not resist atmospheric corrosion. 
The aluminium used for metal spraying is 
commercially pure (about 99-5 per cent), and 
the resistance to corrosion of this aluminium 
is outstandingly good, being based on the 
insolubility of the corrosion product. Para- 
doxically, aluminium performs best in a some- 
what acidic, corrosive atmosphere, and it may 
even prove desirable to set in train the sequence 
of events which arise in a corrosive atmosphere 
and result in the formation of an inert, insoluble 
corrosive product, by deliberately exposing 
the freshly sprayed steel to an acidic atmo- 
sphere or solution in cases where it is known 
that the steel will ultimately be used where the 
atmosphere tends to be alkaline (Tolley, 1949). 


Costs AND Economic JUSTIFICATION 


Throughout this paper all costs have been 
given on an area basis, which is clearly the only 
fair basis on which the cost of any surface 
treatment, be it cleaning, spraying or painting, 
should be based. The conception of cost on 
an area basis is important, since otherwise 
strange things can happen when widely dis- 
similar structures are com , and it is not 
unknown for roof sheeting to be lumped in 
with structural steelwork, which naturally 
has a profound effect on the cost per ton. 
Another somewhat related conception which is 
felt to be essential is to compare protective 
coatings on a thickness basis. This covers not 
only variations in density in commonly used 
coating films, but also removes the ambiguity 
of such statements as ‘‘ 2 oz per square foot,” 
which may mean | oz per side or 2 oz per square 
foot of surface. On the other hand, a protective 
coating ‘‘ 3-thou.’’ thick is quite definite. 

The table provides a guide to the cost of 
preparing, painting and repainting a hypo- 
thetical steel structure. Clearly, conditions 
vary so widely that no attempt at absolute 
costs can be made. Each case must be con- 
sidered on its own merits, but at least the figures 
in this table might be deemed representative 
and relative. 


CONCLUSIONS 


In conclusion, it is true to say that the 
economic justification of surface preparation 
is open to little doubt. The problem is to 
perfect the ways in which the surface prepara- 
tion can be provided, to convince the users 
of its advisability and, having established a 
consistent demand of the necessary magnitude, 
to provide the necessary facilities. 

Anti-corrosion measures are not so much 
to prevent disintegration and premature failure 
of the steel as to reduce considerably the long- 
term total cost of using steel, and are thus in 
the interests of the steelmaker and the steel 
user alike. 
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A Fast Rod Mill 


Wuart is claimed to be the fastest rod mill 
ever built is at present being delivered by the 
makers, the Davy and United Engineering 
Company, Ltd., of Sheffield, to the South Wales 
Steel plant of Guest Keen and Nettlefolds, 
Ltd. This mill, a Morgan continuous merchant 
and rod plant of twenty-three stands, will be 
used for the production of all sizes of rods from 
5 gauge up to jin diameter, and coiled bars 
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body by a light spring B to prevent it being 
accidentally damaged. A constant load of 
15} lb is maintained on the indenter by a coil 
spring C and a second spring D imparts a load 
of 19 lb on the assembly. Thus, when the two 
thumb pads EZ £ are used to press the indenter 
assembly down on to a test piece the application 
of a minimum load of 19 ]b imparts a constant 
load of 15 Ib to the indenter in contact with the 
test piece 
Movement of the indenter, which is is in accord- 





MILL BEING DISMANTLED AT MAKER'S WORKS 


up to lin diameter. It is designed for a sus- 
tained output of 25 tons per hour of 5 gauge 
rods and 50 tons per hour of rods $in diameter 
and above. 

When the mill was ordered the first essential 
condition was that it should produce both 
rods and bars free from all idling defects and, 
in the case of bars, to a close tolerance. The 
second condition was that it should be capable 
of producing consistently the output stated 
above. The method of reduction employed by 
the mill will, it is claimed, ensure a uniform 
product, which is free of defects and within 
the stipulated tolerances. Its finishing speed, 
upon which output depends, will be as high as 
5000ft per minute. 

We reproduce herewith a photograph taken 
of the mill being dismantled ready for delivery 
in the makers’ works. It consists of an 
eleven stand roughing mill, a two-stand inter- 
mediate mill, a four-stand looping mill and a 
six stand rod finishing mill. Auxiliary equip- 
ment to be installed with the mill includes a 
continuous billet heating furnace, pouring and 
laying reels, coil conveyors, shearing equip- 
ment, &c. 

Although the primary purpose of the mill is 
to roll low carbon, high carbon and low alloy 
steels, it has in fact also been designed to roll 
alloy and stainlesss steels if called for. 


a 


A Portable Hardness Tester 


Tus “ Ernst ’’ portable, hand-operated hard- 
ness tester, which originated in Switzerland, is 
now being made in this country by Snow, 
Deakin and Co., Ltd., Bideford, N. Devon. In 
its standard form this instrument has a range 
of 100 to 400 Brinell and it gives direct 
on a visible scale to Brinell or, if required, 
Diamond Pyramid or Rockwell numbers. With 
it, the maximum depth of indentation is 
0-003in and the maximum diameter 0-006in. 

The construction and method of operation of 
the instrument is relatively simple and can be 
followed with reference to the drawing we 
reproduce below. It has a hardened steel 
indenter A, which is similar to the types used 
on Diamond Pyramid machines. When not in 
use the indenter assembly is retracted in the 


ance with the nature of the surface of the test 
piece, is transferred to a flexible diaphragm F 
at the top. A vacuum-filled liquid chamber 
above the diaphragm is in direct communication 
with a small opening in a transparent capillary 
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HARDNESS TESTER 


tube G, and movement of the diaphragm by the 
indenter is shown magnified by the movement 
of the liquid in the tube. 

The reading scale of the instrument can be 
turned through the bezel edge of the dial and 
before use of the instrument the dial is set with 
its zero mark coinciding with the end of the 
coloured liquid in the capillary tube when at 
rest. This adjustment ensures the accuracy of 
the hardness tester under all conditions of 
temperature and atmospheric pressure. 
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“* Maxwell” Precision Speed 
Indicator 
Tue “ Maxwell” precision speed indicator 


was originally developed by the British Thom- 
son-Houston Company, Ltd., to give precise 





MAXWELL SPEED INDICATOR 


speed measurements of Whittle jet engines 
where the rotating speeds were of a high order 
and beyond the accuracy limits of mechanical 
speed indicators. Standard instruments for 
speed ranges from 0 to 1000 r.p.m. up to 
0 to 48,000 r.p.m. are now available for use 
where guaranteed speed measurements up to 
0-1 per cent accuracy are required. 

Essentially a frequency measuring meter, the 
B.T.H. ‘‘ Maxwell” precision speed indicator 
operates basically on the principle of Wheat- 
stone’s bridge, one arm of the circuit being 
replaced by a specially accurate mica type 
capacitor C, which is charged and discharged 
through a rapid-acting relay, as shown in the 
accompanying circuit diagram. The number of 
charges of the capacitor per second is dependent 
upon the frequency transmitted from a 
generator connected to and driven by the 
engine or machine of which the speed is 
to be measured. Generator frequency may 
range up to 250 c/s and the circuit com- 
ponents are so arranged that the capacitor 
becomes fully charged; therefore the mean 
quantity of electricity passed on to the measur- 
ing circuit in any small period of time is pro- 
portional to the frequency of the generator, or 
to the speed of the driving mechanism. 

The instrument as illustrated herewith has 
four speed ranges, any one of which can be 
selected by turning the left-hand control knob. 
Each of these ranges correspords to a particular 
value P,, P,, Ps. P, of the ratio arm resistance. 
For each range the galvanometer reading is 
zero at @ particular value of the speed, when the 
bridge is balanced. At all other speeds within 
the instrument range the galvanometer is 
deflected in proportion to the difference 
between the actual speed and the balance speed. 
Thus, an instrument covering a total speed 
range of 0 to 4000 r.p.m. has successive balance 
points at every thousand revolutions per 
minute and the scale covers a range of 1000 
r.p.m. between one balance point and the next. 

Provision is made for checking the accuracy 
of the instrument by using the “ mechanical 
zero”? and “electrical zero” knobs after 
setting the “ zero check ” switch in the appro- 
priate position. Checking can be carried out 
before starting tests or during tests. Since the 
galvanometer deflection is influenced by the 
battery voltage periodic adjustment is required 
to allow for variations in this voltage. The 
necessary adjustment is carried out for con- 
venience at standstill, by setting the “ zero 
check ” knob to the “ electrical ” position and 
then adjusting the “electrical zero”’ knob to 
give zero reading. 

When taking a reading of speed the 


zero 


check’ knob must be set to “run.” The 
sensitivity switch is spring biased to the x1 
position which is the one normally required for 


THE ENGINEER 


indicating on the bottom scale of the iustru- 
ment—in the example illustrated herewith, 
0-16,000 r.p.m. For precise speed readings the 
speed range knob should be set to the required 
range, and the sensitivity knob should be held 
against its spring to the x 4 position, when the 
instrument will be read against the upper scale 
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in, say, twenty-five years’ time, the aggregate 
expenditure in capital and running costs over 
seventy-five years (i.e., the termination of the 
repayment period for the second main) would 
be greater than if a 75in diameter main were laid 
now. Should duplication be unnecessary, how- 
ever, the cost would be substantially the same 






























































and will, it is claimed, give indications having a 
maximum error not exceeding 0-1 per cent of 
the full-scale reading. 

The instrument, as illustrated, is arranged for 
flush panel mounting. It has maximum dimen- 
sions of 14}in wide by 8}ia high, the backward 
projection being 10jin. If required, it may be 
supported from its base, instead of from the 
front panel ; accurate levelling is not necessary, 
nor need particular precautions be taken against 
vibration. The frequency proportioral to the 
speed to be measured is derived from a B.T.H. 
permanent magnet alternator. Connection to 
this alternator is made from two terminals at 
the back of the indicator, and it should be noted 
that instrument accuracy is independent of lead 
resistance. A 6ft length of flexible cable is 
provided for connection to an a.c. supply of 
230V or 250V, a small internal transformer being 
included to supply illumination of the speed 
indicating spot and hairline. 





The Hampton-Chingford Raw 
Water Main 


As mentioned in our issue of November 4th, 
the Metropolitan Water Board decided during 
1948 to construct a raw water main from 
Hampton to Chingford to improve the water 
supply of East London. It was intended to 
lay a 60in main, partly in tunnel and partly in 
trench, at an estimated cost of £3,855,000, 
inclusive of the necessary land and easements, 
but exclusive of pumping machinery and 
buildings. As a main of this type had not been 
laid before in London it was decided that a 
trial length of 1000ft should be laid at Barn 
Elms works. It was also stated that the 
smallest size of tunnel which it would be prac- 
ticable to drive for long distances through the 
London clay would be 72in diameter, and the 
largest main which could be accommodated 
in such a tunnel would be of 60in diameter. 
This size of main was considered sufficient for 
present requirements, since if, in addition to 
pumping machinery at Hampton, repumping 
plant were provided at Barn Elms, the proposed 
main would economically carry @ maximum 
quantity of about 70 m.g.d. without subjecting 
the pipes to any excessive pressure. 

During discussions of the project, which is of a 
novel nature various alternative suggestions were 
made, the principal suggested alternative being 
to construct the main to a diameter of 75in to 
provide for future development, thus anticipating 
the duplication of the 60in main if, at a later 
date, circumstances made it necessary. 

In considering this question, the Works and 
Stores Committee of the Board came to the 
conclusion that if the 60in main were duplicated 
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for one 60in as for the 75in main, the reason 
being that pumping costs would be lower in the 
case of the larger main. In view of this fact 
the Committee recommended that the size of 
the new main should be increased to 75in. The 
additional cost of this modification is estimated 
at £1,090,000 and will make it necessary to 
change the location of the trial length to Stoke 
Newington works. 





The Thames Drought Level 


At a meeting of the Thames Conservancy 
Board, which was held in London on Monday, 
November 14th, a works committee report was 
presented, which complained that the Minister 
of Health had by-passed the Conservators and 
other authorities in making an Order regarding 
the flow of the River Thames. It was recalled 
that last July, the Metropolitan Water Board 
and the Conservators agreed to proposals 
whereby the flow of the river at Teddington 
should be adjusted weekly, in order to ensure 
safety of the Water Board’s supply under the 
severest known conditions of drought. The 
Ministries of Health and Transport made an 
Order authorising those proposals. Early last 
September, the report continued, water had to 
be withdrawn from the reservoirs of the Water 
Board at a high rate, and on September 15th, 
although its storage still stood high above the 
danger limit, the Board applied to the Ministries 
for a reduction of the flow of the river to 50 
million gallons daily. It was presumed that the 
Conservators would be given an opportunity to 
make representations, but it was learned by 
telephone from the Ministry of Health that the 
Minister proposed to make an Order under the 
Defence Regulations authorising the reduction 
and was not disposed to receive objections. 
The Minister, it was stated, had not only by- 
passed the Conservators, but also the Ministry 
of Transport, the Port of London Authoricy, the 
London County Council and other local 
authorities. Strong representations had been 
made to the Minister asking for assurances that 
in future the Conservators would be given the 
opportunity of making representations in 
accordance with their statutory rights. The 
Minister’s reply was placed before the works 
committee after the Board meeting. It stated 
that the situation was such that the normal 
procedure could not be followed. It was shown 
by investigations that the water stored by the 
Water Board was beng depleted at a rate which 
could not have been seen when the earlier Order 
had been made, and had the rate of depletion 
been continued it would have soon been nearing 
exhaustion. It was decided by the committee 
to take no further action. 
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What the Shipowner Thinks* 
By SIR JOHN R..HOBHOUSE, M.C. 

‘HE present paper is concerned primarily 
with the sort of ship that the shipowner, or 
perhaps more modestly the cargo liner owner, 
wishes to buy and what considerations move 
him in deciding whether the price is satisfactory. 
While this is all a subject of interest to the 
Institution, I am not competent to argue the 
technical problems involved, and have had to 
content myself with a purely commercial 
approach. The rest of the paper is directed 
to the problem of feast and famine in ship- 
building orders, which shipowners should do 
all they can to solve in their own interests as 
well as yours. If no complete solution of this 
problem can be found, as is very likely the case, 
it is all the more important to look forward so 
that any available part solutions may be 
adopted, and preparations made to treat the 
social dislocation and human difficulties 
involved. 

Before getting to business two saving clauses 
must be inserted. First, my comments about 
design and cost of ships refer almost entirely to 
cargo liners, the economics of which are more 
dependent on quality and less on low first cost 
than those of the tramp. In discussing the 
distribution of orders, other types of tonnage 
have to be brought into the picture, but I 
have no first-hand knowledge of them. Second, 
a paper such as this is of little use unless it is 
quite frank, and some parts of it may appear 
critical of shipbuilders. These criticisms are 
not intended to imply that shipowners are not 
open to similar and equally damaging criticisms. 
We, too, have been and are inefficient, partly 
through causes outside of our control. We, 
too, have got through an enormous task quite 
creditably, but at an excessive cost. We, too, 
are setting our house in order and are preparing 
to sail in more competitive seas, and I am sure 
you will be glad if we help your efforts in that 
direction by taking more interest in the cost 
of new ships.f 


SHAPES AND SIZES 


Huli.—The general tendency to increase the 
proportion of beam to length in order to 
achieve the finer form needed for higher speeds 
has proved a satisfactory development for 
economic propulsion, a result which has been 
largely achieved by the industry making more 
general use of the experiment tank for the 
testing of ship models. The increased beam, 
apart from giving improved stability, also 
presents more space on deck for cargo and 
accommodation generally gains in area. Ship- 
owners welcome the development of welding 
processes in modern shipbuilding provided 
practical discretion is exercised. Welding has 
been particularly beneficial in the construction 
of deep tanks for the carriage of cargo oil. 
These tanks have to be cleaned and pressure 
tested on every occasion that oil cargo has to 
be shipped, and consequently the absence of 
projecting stiffeners and rivets wherever prac- 
ticable is of the utmost importance. Side 
bilges are disliked by many owners on account 
of vulnerability to damage and flooding in 
the event of grounding in shallow waters, but 
now that the welded bilge keel has become 
standard practice side bilges have lost one of 
their terrors. 

Power.—At speeds of, say, 10 knots the 
modern tramp design has diesel engines of 
convenient horsepower of 3000/3500 available, 
and I take the view that diesel machinery is 
satisfactory up to, say, 6000/7000 b.h.p., 
but boyond this power turbines coupled with 
high-pressure, high-temperature water-tube 
boilers come into the picture, especially for 
scheduled ships on runs where oil bunkering 
ports are not too far apart. Indeed, when 
powers of from 12,000 b.h.p. to, say, 15,000 
b.h.p. are required, single-screw turbine installa- 
tions have the advantage over twin-screw 
diesels owing to their better deadweight and 
bale capacity. Diesel machinery has passed 

* North-East Coast Institution of Engineers and 
Shipbuilders, November 11, 1949. Abstracts. 


+ Sterling was devalued just as this paper was finished. 
It has been left analtered, as the implications of so 
serious a step cannot yet be known. 
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through so many phases—each claiming to 
be the last word in efficiency—that the layman 
may be excused for being confused by four- 
stroke and two-stroke, single-acting and double- 
acting, blast-air and airless fuel injections. 
It looks at the moment as though the two- 


stroke, single-acting engine with through 
scavenge leads the way for economy and sim- 
plicity of operation. 

_ Fire Prevention.—Fire due to bombing and 
incendiaries has made us all more fire con- 
scious ; indeed, in large passenger ships fire 
is by far the greatest cause of disaster. There 
has been much discussion as to the best methods 
of overcoming this risk, whether by fitting a 
sprinkler system or dividing the spaces into 
small steel boxes, but where there are several 
passenger decks, the only safe plan is not to 
let fires start—what the insurance companies 
call ‘‘ good housekeeping.” Steam or CO, 
should be fitted in cargo spaces and foam- 
making installations in machinery spaces and 
should always be kept up to a high standard. 

Deck Machinery.—With the fitting of so 
much diesel machinery for main propulsion, 
the tendency has been to dispense with auxiliary 
boilers and the connecting steam pipes, which 
were the cause of so much corrosion to decks, 
hatch coamings, &c., and to install diesel 
generators supplying electric winches—often 
with remote control—electric hydraulic steering 
gear, windlass, &c. Indeed, the electrical gear 
aboard ship has increased at a tremendous 
rate, for, in addition to the deck machinery, 
ventilation, heating and cooking call for a 
great deal of power, so that the auxiliary 
generators are becoming a major problem. 
They take up much space in the engine-room, 
and in passenger ships, which have to be sur- 
veyed each twelve months, they are often more 
trouble than the main machinery. This addi- 
tional electrical gear has necessitated the 
carrying of an electrician, and on some ships 
two electricians, to cope with inspections and 
upkeep. 

Anchors and Cables.—Steel welded links now 
replace the original wrought iron, and the fears 
of corrosion and pitting bave not generally 
materialised. The stockless anchor is uni- 
versally adopted. 

Iiquids in Bulk.—There is a strong tendency 
for everything crushable which produces oil 
to be crushed near the point of shipment so 
that bulk oil is gradually taking the place of 
bagged cargo. Many of these oils require 
heating to prevent solidification, while Latex 
has to be doctored with ammonia and is carried 
in bulk with relief valves fitted at 5lb per 
square inch. Among the oils carried are palm, 
coconut, wood, linseed, soya bean, sardine, 
rapeseed and stillingia, each of which requires 
slightly different treatment. 

Refrigeration.— Refrigeration at sea has a 
history of about seventy years, starting with 
what would now seem to us reckless courage, 
in a sailing ship. During the greater part of 
that period progress was made, in the main, 
by methods of trial and error. The pace of 
improvement was limited because knowledge 
was lacking of the principles involved in con- 
troiling temperatures and other relevant con- 
ditions in refrigerated spaces, and of the real 
causes of damage and deterioration which 
from time to time occurred. The realisation 
of this need was the beginning of refrigerated 
cargo research, which was commenced in 1923 
by the Department of Scientific and Industrial 
Research. At present frozen cargoes are usually 
carried at 15 deg. Fah. or a little lower. This 
temperature has been traditional since the early 
days of refrigeration. The tendency of late 
has been to reduce this temperature to zero 
and even sub-zero figures for specified com- 
modities such as fish, offals, quick-frozen 
fruits and vegetables. It has been shown that 
at these ultra-low temperatures most com- 
modities retain their fresh appearance or 
‘* bloom ”’ much better than at the higher tem- 
peratures. Modern vessels are, therefore, 
equipped with two or more sub-zero chambers 
for the carriage of such commodities. The 
insulating of spaces fitted for ‘‘ air freezing ” 
calls for strict supervision during the fitting-out 
period, as with the air ducts buried in the 
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insulation air leaks into the insulation must 
be eliminated. Air leaks not only reduce the 
efficiency of the refrigerating plant, but can be 
responsible for condensation taking place in 
adjacent cargo spaces or accommodation. 

In conclusion, I may add a few ideas for 
further advance. Anything that reduces the 
weight of the hull without reducing its strength 
is very valuable, and I hope that some day— 
perhaps not in my time—paint will no longer 
be needed to retard corrosion. Apart from the 
heavy cost of regular painting, the paint and 
rust on an old ship is quite a deduction from her 
useful deadweight. What we want is a stainless 
steel of reasonable malleability that can be 
burnished on the stocks and, perhaps, rebur- 
nished in dry dock every five years, so that 
intermediate dry dockings would only be neces- 
sary to inspect the propellers. An aluminium 
hull, apart from its cost, seems likely to be too 
tender for practical purposes, but the experi- 
ments now being made for its use in super- 
structures may lead to something. é 

Atomic energy as a source of power might 
be very attractive, if its radioactivity can be 
sufficiently screened. We may, perhaps, look 
forward to the day when boilers will be dis- 
pensed with and ships will be fitted with an 
atomic pile weighing « couple of hundred tons 
with its protective casing. Water piped through 
it would emerge as superheated steam for the 
turbines, thus eliminating all fuel and making it 
possible to contemplate much higher speeds. 
At the end of ten years we should return the 
ship to you to take out the old pile and fit a 
new one. My physicist friends assure me that 
this is quite impracticable, that we should 
only get very low-pressure steam, and dan- 
gerously radioactive at that ; but I have great 
confidence in their ingenuity and do not give up 
hope. It seems at least the only way to outwit 
the inexorable law that fuel consumption 
increases as the cube of the speed. 


PRICES 


In thus describing the sort of ship liner 
owners want to buy, I lay myself open to the 
criticism that cost. cannot matter very much 
when the specification includes so many luxuries. 
It is @ fair criticism in this respect, that the 
ships of forty years ago, which cost £17 per 
gross ton, had already reached a very high 
standard of reliability and safe carriage of 
their cargo, and were for most purposes as 
serviceable as anything we can get now for 
£95 per gross ton or more. My first visit to 
Newcastle in April, 1913, was to attend the 
trials of ‘‘ Lycaon,”’ just delivered by R. and 
W. Hawthorn, Leslie and Co., Ltd. She was 
one of the fastest and most efficient and 
expensive cargo liners of the year, in many 
respects ahead of her time, and having survived 
two wars she is still in service at thirty-six 
years old, though almost on her last voyage. 
We can deduce from her career the economic 
reason for the cargo liner specification, that the 
difference between the useful lives of the ‘“‘ very 
good ”’ ship and the “‘adequate’”’ ship is consider- 
ably greater than the difference between their 
first costs. Unless a ship is somewhat in advance 
of her time, particularly in the matter of 
speed, she is likely to become uncompetitive 
before she can be fully written down. Thirty- 
six years is, of course, beyond the normal 
life of a liner, and ‘‘ Lycaon’s ’’ continuance in 
service for so long is due solely to the war, but 
it shows what can be done with a first-class 
ship properly maintained. 

You are, in fact, selling and we are buying 
what are among the most expensive and the 
longest lived of all capital goods, which means 
that any excess in the cost takes a long time to 
work off. Secondly, changes in the volume of 
world trade affect the employment of ships 
and the earning power of the shipping industry 
quickly and directly, and we, your customers, 
expect in consequence to be pretty hard 
up for several years in every decade. [If, 
on top of these cyclical changes, there are 
sharp changes in the value’ of money, the 
task of saying what is a safe price for the 
shipowner to pay becomes very difficult. 
In normal times one knows pretty well what is 
cheap and what is dear, but abnormal demands, 
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such as those due to war, remove all the 
landmarks. When the dust has died down a 


new level of acceptable prices has to be found 
to include such part of the increases in cost of 
the basic wages and materials as may be con- 
sidered permanent. 

In trying to forecast how much of the 
inflationary increases in cost are permanent 
one can use arguments either common to 
British industry as a whole or special to ship- 
building. Can we sell our exports in general 
at more than twice the pre-war price? The 
answer is, I imagine, almost certainly not. 
The price level will therefore have to come 
down and on this score the present price of 
ships is likely to fall. The same conclusion 
can be reached from the current terms of con- 
tract, where fixed prices and certainty as to 
delivery dates have still to return. It is a 
matter of experience and common sense that 
the longer the ship is under construction the 
more she costs, and if there is no fixed price in 
the contract the bulk of that cost will be debited 
to the buyer. It follows from this that the 
best guarantee a shipowner can have of the 
price being fair and the delivery date reasonable 
is a fixed-price contract. Until fixed-price 
contracts become generally available, there is 
an a@ priori case that costs are above their 
permanent level and that prices will fall. On 
both these grounds, therefore, I think the 
cargo liner owner, once he has satisfied his 
urgent needs, has been well advised to hold off 
ordering until the serious overload on your 
industry has been somewhat relieved. 


FEAST AND FAMINE 

The remarks in the previous paragraphs 
about prices do not entirely explain the apparent 
stupidity of the shipowners in all ordering 
ships simultaneously, when prices are high, 
and then refusing to order when prices are low. 
This is, if course, one of the results of the trade 
cycle. As business falls off, ships have to be 
laid up and these are naturally the oldest and 
least efficient—those most nearly due for replace- 
ment. It is usually an advantage to postpone 
replacement as long as possible in case the 
pattern of trade may change and require a 
different type of ship. Besides this the fall 
in earnings limits the shipowner’s funds for 
new building. As trade improves the need for 
new ships becomes more urgent, and available 
funds increase, with the result that the ship- 
owners, who have all been holding off. come 
back into the market with almost equal unani- 
mity. The moral, of course, is “ level off the 
trade cycle.”” If the planners can do that for 
us, we shall have every reason to be grateful 
to them, but I doubt very much their success 
as they cannot bring themselves to discourage 
the boom on the upgrade, and try vainly to 
maintain a level well above the average. This 
may well make the slumps more rather 
than less severe. Whatever the reasons may 
be, you may rightly say that such feast and 
famine is very damaging to your industry, 
makes it impossible for you to give security 
to your workmen and discourages boys from 
learning the trades. Every shipowner will 
agree with you on these counts and will accept 
the fact that periods of semi-bankruptcy must 
add to your cost of production, besides produc- 
ing unpleasant chains of cause and effect, such 
as ‘‘No  shipbuilding—No apprentices—No 
marine engineers.”” This matter is so difficult 
and so important that we ought all to put our 
heads together to find a solution, if there be 
one, or at least a palliative. 

It would be a mistake to regard rises and 
falls in the demand for your product as wholly 
bad. They serve a useful purpose in the same 
way as the alternation of summer and winter, 
or the rise and fall of the tide. High demand 
teaches us how to get really busy, and low 
demand forces us to recover the efficiency 
and economy which get pushed into the back- 
ground in times of high demand. Extremes 
of demand in either direction are a different 
matter and may endanger the whole organisa- 
tion. After a war excessively high demands on 
your industry are inevitable, but this period 
is now nearly over and we can take stock of 
the future. As the shipowners’ prosperity 
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and yours is inextricably interwoven, we have 
a real interest in the matter. Anything that 
will reduce the peak demand and stimulate 
demand at its lower levels is naturally to be 
encouraged. Shipowners can help by holding 
off when demand is high, if they can possibly 
afford to wait, reserving their orders for the 
time when you are in more need of them. They 
should realise the danger of letting the average 
age of their fleets get too high and the need 
for scraping up enough money somehow for 
regular replacement, even when freights are 
low. At the worst periods it may be desirable 
to encourage demand by concerted action 
between our two industries. The Navy should 
act similarly. I must, however, emphasise 
that emergency measures should never be used 
till all boom conditions have disappeared, 
defining a boom as any period when demand is 
above the average. The only result of starting 
to use stimulants too soon is to borrow orders 
from the future, and to deepen rather than to 
fill up the trough of depression. 

Even if all such measures were fully operative 
there will still be considerable fluctuations in 
demand, of which you will desire to take advan- 
tage. This requires a flexible labour force, 
raising all sorts of human problems, in which 
you will need a large measure of help from the 
shipbuilding trades unions. Ideally a propor- 
tion of the men who work in shipyards 
should be capable of turning their hands 
to other things besides shipbuilding, and, 
of course, conversely, men in other indus- 
tries should be capable of building ships. The 
finishing trades would, naturally, exchange with 
house building, but the iron men would, I 
suppose, present greater difficulty, unless 
transfer to such trades as bridge or locomotive 
building could be arranged. The maintenance 
of full employment does not mean that we must 
go on for ever making the same things in the 
same proportions as we do at present, but that 
a fall in the demand for one type of product 
will be balanced by an increased demand for 
others. It seems to me that full employment 
in this sense will be difficult to achieve unless 
we all become more versatile, and unless an 
appreciable proportion of the population equip 
themselves to undertake more than one trade. 
This should be possible with higher standards of 
education, and within each industry at least 
no workman should be regarded as first-class 
unless he can perform adequately a wide variety 
of jobs, so that a shortage of one type of labour 
should not make numbers in other trades 
redundant. Such an idea will be anathema 
to the trades unions, but they should give it 
very serious thought, especially as demarcation 
is one of the chief causes of your costs being 
higher than abroad, especially in ship repairs. 
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TRAFFICATORS FOR LoNnpOoN Bvuses.—London 
Transport announces that it has been investigating 
the practicability of using trafficator signalling 
devices on its buses. Pre-war experience showed that 
the units available were insufficiently reliable for 
general service conditions. The life of indicators 
and their component parts is obviously governed by 
the number of operations per annum, and in the 
case of buses, involving mileages of 50,000 to 60,000 
a year, the problem is entirely different from that 
arising with the normal private car. Since the 
war London Transport’s Bus and Coach Develop- 
ment Section has carried out life tests with experi- 
mental trafficator units, and the stage has now been 
reached at which a large-scale experiment is thought 
to be desirable. The trafficators to be used in this 
experiment will be of two types, the first with the 
usual one-piece arm and the ’other a two-piece 
articulated arm. The arms will be used in conjunc- 
tion with a rear direction arrow panel. Operation 
will be by means of a time-controlled hand switch 
in the driver’s cab. Movement of the switch to 
left or right will raise the appropriate trafficator 
arm and illuminate the corresponding rear arrow. 
The articulated arm has been developed to determine 
whether it will eliminate breakage problems arising 
when vehicles are being handled in confined spaces 
or under very close parking conditions. For this 
purpose the orange-coloured section of the arm can 
be bent through 90 deg. It is intended to equip 
225 vehicles in the next few weeks in order to obtain 
the required information concerning service per- 
formance and drivers’ reactions. 
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South African Engineering 
Notes 
(From our South African Correspondent) 
New Cable Factory 
The recently opened factory of Asoa 

Electric South Africa (Pty.), Ltd., in Pretoria, 
is now equipped for producing 350,000 to 
400,000 yards of insulated conductors a week 
and approximately 1,000,000 yards of cable 
a month. At least one-third of the plant 
installed is of South African design and manu. 
facture, including a stranding machine, p:rt 
of which works on a new principle and is used 
for the production of cable conductors. The 
machine strands the wire and winds it on to a 
drum, and is capable of producing 18,(\ 0 
yards of conductors daily. 

Another locally-made machine now in opera- 
tion is a stranding machine with thirty-six 
bobbins. A wire armouring machine for the 
armouring of cable is now under construction 
in the workshops and will be installed in the 
near future. This machine will obviate seam 
formation on the lead covering of the cables. 


Deepest Single Lift Shaft 
The deepest single lift shaft in the 
world has been completed at Vogelstruisbult 
goid mine, Springs. The shaft, which is 
elliptical in shape, is 6662ft deep and will 
exploit a large area inaccessible from the 
existing shafts. Work was started on this 
shaft in May, 1944; it is concrete-lined and 
will be used partly as a ventilation shaft, the 
upeast and downcast sections being separated 
by concrete walls. It will, however, be some 
time before it is fully equipped for production. 
This is the first elliptical shaft to be con- 
structed on this mine, all the others being 
rectangular in section. 
Miners’ Phthisis 
An interesting résumé of the present 
position regarding the degree of control over 
the incidence of silicosis on the gold mines of 
the Rand was given recently by Dr. A. J. 
Orenstein, when referring to the work of the 
Silicosis Medical Bureau. He said that in 
connection with the suppression of silicosis 
sufficient knowledge was now available abcut 
what should be done in the lay-out of a mine. 
The type of drills used and various precau- 
tionary methods taken should reduce the 
incidence of silicosis in the new Free State 
mines and elsewhere to such a minimum that 
silicosis will become a negligible hazard in 
mining. 
Opening of Kafue Bridge 
The Kafue bridge, which was recently 
opened by Lady Beit, was formerly one of 
London’s wartime emergency bridges over 
the Thames. It is now the first permanent road 
bridge over the river Kafue, which is, at this 
point, 3230ft wide at low water. The bridge 
consists of three spans, each of 140ft, the deck 
of the bridge giving a clearance of 7ft above 
the highest recorded flood level. The carriage- 
way is 18ft wide. Up to the present, apart 
from two private pontoons of planks and petro! 
drums, ‘traffic has been borne over the river by 
a government ferry introduced in 1930. 


Vermiculite in the Foundry 

South Africa is rich in vermiculite 
deposits and probably possesses the finest 
grades available. Much enterprise has recently 
been shown by some companies in developing 
new uses for vermiculite, and its use as a foundry 
material appears highly promising. The fol- 
lowing summary refers to experience gained in 
the foundry of Wright Boag and Head Wright- 
son (Pty.), Ltd. 

As a mould, core and chillwash, and as a 
feeding flux for non-ferrous castings, vermicu- 
lite is said to be the best material yet used. 
A vermiculite wash, when sprayed on to metal 
gauze, makes a very good filter screen for non- 
ferrous castings. Vermiculite, mixed with 
moulding sand or core sand, makes the core or 
mould give more readily to the contraction of 
the casting during cooling, thus minimising 
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the danger of cracking. When mixed with 
its own volume of red sand, vermiculite is said 
to make an excellent lining material for coke- 
fired non-ferrous furnaces, and is superior to 
the usual ganister-fireclay mix. Fcr Meeha- 
nite castings it has been found that by using 
vermiculite to ram up the feeding head and 
using No. 5 grade vermiculite on the surface 
nead as a feeding flux, rod feeding can be 
obviated and sounder castings produced. 

Finally, in green synthetic moulding sands, 
it is said that a small addition of fine vermicu- 
lite to the sand-mix reduces the tendency of 
the sand to dry out in hot weather. It would 
appear that the water-absorbing capacity of 
vermiculite is the main factor affecting the 
results thus obtained. 


Grain Bag Factory at Umtali 

The first grain bags to be manufac- 
tured in Southern Rhodesia have just been 
produced in a factory erected at Umtali. It 
is expected tnat by April next year the factory 
will be in full production, with several hundred 
natives turning out strongly woven 200 Ib 
bags at the rate of 2,500,000 a year, which is 
at least half of the colony’s grain bag require- 
ments. The decision to manufacture these 
bags in Rhodesia was made after tests had 
been carried out in Dundee, which indicated 
that ‘“‘ Louella’’ or Congo jute, was very suit- 
able for the purpose. After investigation it 
was decided that, for spinning and weaving, 
Umtali had ratural advantages, being near the 
port of Beira and having less variation in 
temperature than elsewhere in the colony. 
It was also decided that the Sabi valley, in 
the eastern part of Southern Rhodesia, should 
be chosen for growing the fibre, being nearly 
ideal for that purpose and being only 90 miles 
from Umtali. 

The ctesiphon method of construction, which 
was developed during the war for the Ministry 
of Supply, has been used for the construction 
of the buildiag, which has become known as 
the Beehive factory. ‘The whole structure 
covers 94,000 square feet of floor space, each 
arched section being 29ft high. This height 
assists in combatting the problem of dust in 
the manufacturing process, and the tempera- 
ture under the arches is claimed to be 10 deg. 
Fah. lower than it would be in a brick building. 


Lack of Coal in the Copperbelt 

Some 38,000 cords of wood, equivalent 
to about 16,000 tons of coal, were burnt by 
the Northern Rhodesian copper mines in July, 
in order to maintain their present restrigted 
output. For the past two years the forests of 
the Copperbelt have been meeting coal defi- 
ciencies, but a new complication is now arising 
as a result of shortage of petrol supplies, which 
have now been cut by 20 per cent ; contractors 
who have been delivering wood to the mines 
will thereby be slowed up. 

The allocation of coal from Wankie to the 
copper mines was fixed at the beginning of 
1948 at 31,000 tons a month, a figure regarded 
as a minimum requirement if an output of 
between 200,000 and 250,000 tons of copper 
per annum was to be maintained. The actual 
needs were 50,000 tons, but the difference, 
as a temporary measure, was made up by 
burning wood fuel in special types of furnace. 
All four mines have expansion programmes, 
anticipating an increase in output by 1953 
of about 100,000 tons of copper a year. By 
the end of this year it was hoped that coal 
deliveries would have increased to 58,000 tons ; 
in July, however, deliveries fell to 34,000 tons. 


Iron, Steel, Engineering and Metallurgical 
Industries 
The South African Board of Trade 
and Industries has now published its final 
reports on its investigations into the iron, 
steel, engineering and metallurgical industries 
in this country. These outstanding reports 
fall into three major categories—precision, 
light and heavy machined metal products; 
heavy structural and light fabricated metal 
products ; and sheet-metal furniture and equip- 
ment, sheet-metal hollowware and hardware. 
Dealing with precision products for general 
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engineering purposes, the Board of Trade says 
that although several hundreds of firms through- 
out the Union are now engaged in general 
mechanical engineering, the output of precision 
products accounts for only a small proportion 
of national requirements, and that the variety 
of such articles manufactured locally is also 
small in comparison with the very wide range 
of items required for various commercial and 
industrial purposes, and in the past the manu- 
facture of precision products has generally 
been on a jobbing scale. It adds, however, 
that this position is changing, as there is a 
marked tendency to-day for precision engineers 
to extend their ranges of manufacture. In 
some cases, new workshops have been estab- 
lished for the production of such products as 
inspection gauges, production jigs, plastic 
moulding dies and automobile pistons. 

The Board submits that the greatest pro- 
gress in precision engineering has been made in 
rock-drills and rock-drill spares and maintains 
that this part of the industry is fully capable 
of meeting overseas competition and has, 
indeed, been instrumental in bringing down 
prices. Because of a high natural protection 
and the presence of a concentrated mining 
industry in the interior, engineering firms have 
an assured market for certain classes of products, 
such as winding engines and mining machinery, 
pumps and components, pit saws, drilling 
machines, refrigeration machinery and air- 
conditioning machinery. It is considered that 
the agricultural demand also seems to offer 
an opening for tractors and agricultural imple- 
ments, dairy machinery, presses, threshing 
machines, water boring machines, &c., parti- 
cularly in cases where an arrangement couid 
be made with large overseas firms to make 
their products under licence. 

The quality of the locally produced rock- 
drilling equipment is regarded as high, and that 
of the relatively small range of other precision 
engineering products as generally speaking 
good. The same applies to the products of 
the remainder of the mechanical engineering 
sections. But a tendency is noticed for light 
engineers to attempt too wide a range of work, 
with the result that their quality sometimes 
suffers as a result of the lack of suitable equip- 
ment and plant. 


StrRucTURAL STEELWORK AND FABRICATED 
METAL 


Turning to heavy structural steelwork 
and light fabricated metal products, the report 
says that lack of material is the only factor 
preventing this section of the engineering 
industry from supplying nearly the whole of 
the Union’s requirements. In the heavy struc- 
tural division, at the end of 1947 (latest statis- 
tics available) there were about twenty firms 
engaged in this work, employing some 5500 
people of all races. The Board comments that 
the quality of structural steelwork fabricated 
in the Union is generally of a high standard 
and the manufacture of railway wagons is 
described as an outstanding example of effi- 
cient planning and control of production. 

Light fabricated metal products cover the 
range of windmills, ploughs, wheelbarrows, 
trucks, small conveyor units and other items of 
light transport equipment, metal gates, fences, 
screens and other wire, tubular and sectional 
products ; light metal tanks, hoppers, fans, and 
similar industrial appliances. Here about forty- 
five firms are engaged in this type of manufac- 
ture,but the report states that available statis- 
tics are unsatisfactory. What information there 
is shows that the Union is probably supplying 
practically the whole of its present consumption 
in respect of wheelbarrows, gates, fences, 
metal doors, windows and frames, provided 
raw materials are available. 


Umgeni Dam 

Durban’s £3,500,000 Umgeni dam is 
nearing completion. At present the city can 
draw 20,000,000 gallons of water daily from the 
pipe-line, which comes down from the dam. 
As yet, however, no water is impounded. 
Work on the dam started in 1943 and some 
500,000 tons of concrete have been used for the 
wall alone. 
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Personal and Business 


Mk. R. B. Porter, M.1.C.E., has been appointed 
Chief Engineer of the Tyne Improvement Com- 
mission, in succession to the late Mr. A. L. Harvey. 

Dr. L. G. Norman, chief medical officer of the 
London Transport Executive, has been elected 
President of the Association of Industrial Medical 
Officers. 

Mr. J. D. THorn, A.M.I.Mech.E., has been 
appointed chief research engineer of Ruston and 
Hornsby, Ltd., Lincoln, following the resignation 
of Mr. C. H. Bradbury, M.I.Mech.E. 

THE British ELEcTRIcITY AUTHORITY announces 
that its commercial manager, Mr. E. R. Wilkinson, 
M.I.Mech.E., M.I.E.E., who has been investigating 
administrative and commercial aspects of electricity 
supply in the U.S.A. and Canada, has now returned 
to this country. 

THE Ministry oF Crvit AVIATION announces the 
appointment of Air Commodore W. E. G. Mann, 
M.1.E.E., as Director-General of Navigational 
Services, in succession to Air Commodore W. G. P. 
Pretty. Mr. R. W. J. Sullivan will succeed Air 
Commodore Mann as Director of Navigational 
Services (Telecommunications). 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces the following appointments at 
its Sheffield works :—Mr. G. H. Fletcher, M.I.E.E., 
general manager; Mr. H. Newsam, A.M.I.E.E., 
chief engineer, traction motor department; Mr. 
R. P. Knight, A.M.I.E.E., assistant manager, and 
Mr. H. Taylor, superintendent of the works. 

Tue following staff changes are announced by 
the Railway Executive (London Midland Region) : 
Mr. C. J. Chaplin, District Engineer, Bradford, to 
be Assistant Engineer (Maintenance), Euston ; 
Mr. W. Alexander, Senior Mining Engineer’s 
Assistant, Civil Engineer’s Department, Derby, to 
be Mining Assistant, Civil Engineer’s Department, 
Derby. 

THE Ratitway EXECUTIVE announces the follow- 
ing appointments consequent upon the forthcoming 
retirement of Mr. G. L. Darbyshire, chief regional 
officer, London Midiand Region :—Mr. John Elliot, 
chief regional officer, London Midland Region, 
Euston; Mr. C. P. Hopkins, chief regional officer, 
Southern Region, Waterloo; and Mr. H. A. Short, 
chief regional officer, North-Eastern Region, York. 

THE SUPERHEATER Company, Lid., states that 
Mr. J. S. Evenden will retire on December 31st 
from the position of sales engineer in the power 
plant department, and will be succeeded by Mr. 
K. E. Merefield. Mr. F. D. Playford is retiring from 
the position of sales engineer in the locomotive 
department and is to be succeeded by Mr. E. 
Lawton. Both Mr. Evenden and Mr. Playford 
will be retained as consultants by the company. 
Mr. R. 8. York is retiring at the end of the year 
from the position of managing director of the 
Superheater Company (Australia) Pty., Ltd., and 
will thereafter become deputy chairman of that 
company. Mr. R. K. Dixon is to succeed him as 
director and general manager. 





Launches and Trial Trips 


EKeET, motor ferry vessel; built by J. Samuel 
White and Co., Ltd., for Elder Dempster Lines, 
Ltd.; length 170ft, breadth 30ft, depth 9ft Qin, 
gross tonnage 355. Widdop ‘‘ ZH6 ” diesel engines, 
developing 600 b.h.p. Launch, October 25th. 

Rio BERMEJO, motorship; built by Alexander 
Stephen and Sons, Ltd., for the Flota Mercante del 
Estacéo, Buenos Aires; length 460ft, breadth 62ft, 
depth 38ft, deadweight 8300 tons; single-strew, 
Sulzer type diesel engines, developing approxi- 
mately 8000 b.h.p. Launch, November 8th. 

AssiouT, motor cargo ship; built by Harland 
and Wolff, Ltd., for the Moss Hutchinson Line, 
Ltd.; length 367ft, breadth 52ft, depth 32ft 6in, 
gross tonnage 3350 ; Harland-B. and W. four-cycle, 
crosshead type diesel engine, with eight cylinders, 
650mm diameter and 1400mm stroke. Completion, 
October 12th. 

Kourpistan, motor tanker; built by Harland 
and Wolff, Ltd., for Common Brothers, Ltd.; 
length 487ft 6in, breadth 59ft, depth 34ft 10in, 
gross tonnage approximately 8200; Harland- 
B. and W. single-acting, four-stroke diesel engine, 
six cylinders, 740mm diameter and 1500mm stroke. 
Launch, October 26th. 

MocaMBIQUE, motor passenger and cargo ship ; 
built by Swan, Hunter and Wigham Richardson, 
Ltd., for Companhia Nacional de Navegacao ; 
length 520ft llin, breadth 67ft, depth 36ft 3in, dead- 
weight 9423 tons; two Swan Hunter-Doxford 
opposed-piston oil engines, developing 13,000 b.h.p. 
at 115 r.p.m., six cylinders, 670mm diameter and 
2320mm combined stroke. Trial trip, September 
30th. 
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Industrial and Labour Notes 


The T.U.C. and the Economic Situation 


A special meeting of the Trades Union 
Congress General Courcil was held on Wednes- 
day of last week to consider recommendations 
from its Economic Committee. That Com- 
mittee, it will be recalled, has been examining 
the effects of devaluation in the light of the 


functions and responsibilities of the trade union. 


movement. 

A statement which was made after the 
General Council’s meeting emphasised that 
agreement about “still greater restraint ”’ 
on wage claims had already been determined, 
and that agreement had also been reached on 
the Economic Committee’s conclusions about 
“ specific items affecting wages policy.” Those 
items included the need to maintain trade union 
machinery for collective bargaining and the 
settlement of industrial problems, the question 
of lower paid workers, and the problem of 
payment systems based on incentives. Refer- 
ence was also made by the Economic Committee 
to productivity, wage claims already lodged, 
and to ‘“‘ cost-of-living” sliding scales. The 
General Council’s statement remarked upon the 
necessity to keep the whole situation under 
review. 

A full statement of T.U.C. policy is to be 
issued after further consideration and examina- 
tion of other related matters. The General 
Council said that that statemert would take 
into account all the problems arising, from 
devaluation, together with the action which 
it was deemed essential that affiliated unions 
should take. To that end members of the 
Economic Committee met Sir Stafford Cripps 
and Mr. Ernest Bevin on Monday last for con- 
sultation on the points being studied. Following 
the consultation the T.U.C. announced that 
the discussion had been mainly concerned with 
the action that could be taken to ensure the 
success of the efforts required to avoid the 
dangers of inflation, to protect standards and 
maintain full employment. In view of its own 
tentative proposals and in the light of the talks 
with Ministers, the Economic Committee con- 
sidered it advisable to urge all unions affected 
by present wage claims to postpone negotiations 
until the General Council had made its full 
statement on the whole situation. 

Engineering Wages 

Among the wage claims now going 
forward is one sponsored by the Confederation 
of Shipbuilding and Engineering Unions, which 
calls for an increase of £1 a week in the wages 
of workers in the engineering industry. The 
demand originated with the Amalgamated 
Engineering Union which urged that the 
increase should be met from profits and should 
not be added to the price of consumer goods. 

A few weeks ago a letter making some observa- 
tions on the matter was addressed to the 
Confederation by the Engineering and Allied 
Employers’ National Federation. The letter— 
summarised in these notes on October 28th— 
pointed out that it was impossible to reconcile 
the claim with national policy, equity, or the 
interests of the nation. It was added, of course, 
that the right of the unions to advance and 
discuss the claim under existing procedure 
agreements was in no way disputed. 

When the Executive Council of the Con- 
federation met at York on Thursday of last 
week, it was stated that a request had been 
made to the Employers’ Federation for a con- 
ference on the claim. The hope was expressed 
that such a conference should be held later in 
the present month. 


Non-Ferrous Metals 

At the end of last week the Ministry 
of Supply announced a further increase in the 
price of zinc. From November 10th the price 
of good ordinary brand zinc has been raised 
from £85 10s. to £87 10s. per ton delivered. 
Prices for other grades have been varied 
accordingly. On the same date, prices of zinc 
oxide, in lots of not less tnan 2 tons delivered 


buyers’ premises, were increased by £1 15s. a 


ton. The revised prices per ton are: red seal, 
£84; green seal, £85 10s.; and white seal, 
£86 10s. 


The Ministry of Supply has made an Order 
consolidating all previous Control of Non- 
Ferrous Metals (Copper, Lead and Zine) Orders, 
freeing from control the acquisition and dis- 
posal of copper and zine scrap, and revoking 
the old statutory maximum prices of copper, 
lead and zine. This Order is known as the 
Control of Non-Ferrous Metals (No. 35) (Copper, 
Lead and Zinc) Order, 1949 (S.I. No. 2087). 
It is explained that, although licences will no 
longer be required for the acquisition and dis- 
posal of scrap copper and zinc, they will still 
be needed for scrap lead owing to the rationing 
scheme. Licences are still necessary for 
unwrought forms of all three metals. The 
prices at present in force for the metals are not 
changed by the new Order, although there are 
some increases in the margin for copper rods 
and the extra charges for small lots. What the 
Order does is to remove the out-of-date 
maximum prices ir the old Orders. 

A final announcement from the Ministry 
of Supply relates to the Control of Tin (No. 6) 
(Revocation) Order, 1949, which frees tin from 
control as from November 15th. The London 
Metal Exchange resumed dealings in tin on 
that date, and the Ministry’s published prices 
have been withdrawn. Consumers in the 
United Kingdom no longer require a licence to 
acquire tin and can once more obtain their 
supplies through commercial channels. The 
Board of Trade has stated that under the Export 
of Goods Control, Amendment No. 7, Order, 
1949, which took effect on November 15th, 
tin in certain forms—not alloys, ores or con- 
centrates—has been freed from export licensing 
control. 


Census of Production, 1950 

An Order has been made by the Board 
of Trade which prescribes the matters about 
which persons may be required to furnish 
returns for the Census of Production which 
is to be taken in 195 and which will relate to 
production in 1949. The Order, which is 
entitled the Census of Production (1950) (Return 
and Exempted Persons) Order, 1949, will take 
effect on December 3lst next. Among other 
matters, it exempts undertakings covering the 
production of coal, gas, electricity, oil shale, 
crude or refined petroleum or shale oil products 
from making Census of Production returns to 
the extent to which they prc vide information 
to the Minister of Fuel and Power under the 
Statistics of Trade Act, 1947. 


British Overseas Trade 

Provisional figures issued by the Board 
of Trade a few days ago indicate that the value 
of United Kingdom exports in the month 
of October was £156,100,0C0, which was 
£14,100,000 higher than the September total, 
and approximately £3,900,000 below the record 
figure reached in March last. The daily rate 
of exports in October was 10 per cent above 
that of September, and the highest since 
January. The Board observes that some 
increase was to be expected after the holiday 
period, but that last year the daily rate for 
October was not more than 7 per cent higher 
than in September. The figures show a sub- 
stantial increase in the value of exports to 
North America in October. The provisional 
value of exports to the U.S.A. was £5,60(,000, 
compared with £4,100,000 in September, while 
exports to Canada were valued at £6,400,000 
in October, compared with £5,300,0C0 in 
September. 

The value of imports in October has been 
estimated provisionally as £198,200,000, a 
sum £17,100,000 greater than the September 
total. Re-exports are calculated to have been 
worth £5,300,000. Provisionally, therefore, the 
visible adverse trade balance in October was 
£36,800,000, which was £1,300,000 greater 


than in September, but £5,400,000 below th: 
average for the third quarter. The Board o 
Trade statement added that volume figur: 
for exports are not yet available. Nor can i: 
yet be ascertained how far certain impor 
figures and particular export figures may hav: 
been written up in sterling terms on account 
of the new exchange rate. 


Coal Exports 

As several questions have lately been 
put to the National Coal Board concernirg 
coal exports, Lord Hyndley, the Chairman of 
the Board, made a statement on the matter 
at the end of last week. He explained that in 
the whole of 1948 rather more than 16,000,000 
tons of British coal were shipped as export 
cargo and foreign bunkers, and that up to 
October 22nd this year’s shipments nad totalled 
approximately 14,750,000 tons, Recently, 
Lord Hyndley said, the rate of export had been 
increased. In the four weeks ended September 
24th, coal shipments averaged 416,000 tons a 
week, but in each of the four following weeks 
the amounts exported had exceeded that figure, 
and m the week ended October 22nd totalled 
465,000 tons. 

Lord Hyndley added that it was now esti- 
mated that this year’s coal exports would 
reach a total of about 19,000,000 tons and 
“perhaps a little more.’”’ As to whether more 
British coat than that could be sold abroad, 
his answer was that it certainly could if it was 
available. Several million tons more, he said, 
could be sold in foreign markets, including 
some hard currency countries. Demand in 
Europe and elsewhere was still brisk, especially 
for certain types of coal. Given more produc- 
tion, Lord Hyndley emphasised, the coal 
industry could increase the contribution it was 
already making to the foreign exchange receipts 
of this country. 


Employment and Unemployment 

The Ministry of Labour published on 
Tuesday last its report on the employment 
situation in Great Britain at the end of Sep- 
tember. It states that during that month the 
working population increased by 25,000 (12,000 
men and 13,000 women), bringing the total to 
23,278,000. It is thought that the September 
addition was brought about mainly by the 
entry into employment of those leaving school. 

The total number in civil employment at 
the end of September was 22,230,000, which 
meant an increase of 18,000 (9000 men and 9000 
women) during the month. Of that total, 
4,260,000 were at work in the country’s basic 
industries, a decline of 2000 compared with 
the preceding month. There was a further 
drop in the labour force of the coal-mining 
industry, the wage earners on colliery books 
numbering 713,000 at the end of September, 
compared with 726,000 at the end of last year. 
Employment in the manufacturing industries 
increased by 29,000 to 8,311,000 during 
September. A notable addition was in the 
group classified as ‘“‘ metals, engineering and 
vehicles,’’ which, by an increase of 7000 during 
the month, brought its labour force up to 
3,901,000. The building and _ contracting 
industries reported an increase of 7090 in the 
number of people engaged. In public adminis- 
tration, the number employed in national 
Government service fell during September by 
6000, the total at the end of the month being 
677,000. 

Unemployment figures included in the report 
relate to October 10th, on which day 300,255 
people were registered as out of work, compared 
with 267,866 on September 12th. Of the 
October total 212,000 were men of eighteen and 
over. In presenting the figures the Ministry 
notes that in the week ended September 24th, 
about 19,000 operatives in the manufacturing 
industries were on short time, losing fourteen 
hours each on the average. On the other hand, 
930,000 were working, on an average, seven 
hours’ overtime. 
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French Engineering News 
(From our French Correspondent) 


Among the important programmes designed 
to modernise equipment at the principal fac- 
iories of the Forges de Chatillon-Commentry 
et Neuves-Maisons is the installation of a new, 
reversible, cold rolling mill, with a capacity 
of over 100,000 tons annually. It is to be used to 
produce high quality sheet used for automobile 
bodywork. 

* * * 

As a result of strikes in the American steel 
industry, French metallurgical circles are hop- 
ing to be able to boost exports. Already 
American foundries are buying European cast 
iron, and French blast furnace production 
can easily be increased. Steel plate and sheet 
production is increasing constantly and con- 
sumers now have 25 per cent more than was 
available in 1938, which covers most needs. 
Only the sheet steel needed for car bodywork 
is still scarce. 

* * * 


Eleven months after the entry into service 
of the first French atomic pile, the govern- 
ment has announced that a new plant is shortly 
to start production of plutonium, 50km 
from Paris. As a result of the restricted 
power of the first pile and its relatively feeble 
radioactivity, chemical extraction is not so com- 
plicated as in the powerful American plants. 
To produce 1 gramme of plutonium daily 
requires between 500kKW and 1500kW power. 
At present the first French atomic pile has 
only between 5kW and 10kW capacity, so that 
maximum production would be 20mg daily 
or 7 grammes annually. When the projected 
atomic city at Saclay is completed it will have 
bet ween 6000kW and 10,000kW capacity, which 
will enable plutonium production to be raised 
to 20 grammes daily. 

* * * 


Commercial negotiations between France 
and India are now almost completed and 
will cover several milliard francs’ worth of 
merchandise. India will buy from France 
100,000 tons of steel products, fertilisers, phar- 
maceutical products, tools and electrical equip- 
ment, and France will import from India 1000 
tons of mica annually, green tea, jute, leather, 
manganese, skins, oils and hemp. France is 
also to send a technical mission to India to 
study various projects for hydro-electric works. 
Contact has been made with the Société 
Lumiere with a view to setting up a plant to 
produce photographic material. Since the 
beginning of 1949 the Indian government has 
placed several construction plans with French 
technicians, with a view to working out plans 
for installing an underground railway at 
Calcutta, a plant for producing radiophonic 
equipment and radar, and also new naval 
shipyards. 

* * * 

Automobile production in , September 
amounted to 26,695 vehicles against 11,759 
in August, 24,946 in July, and 14,874 in Sept- 
ember, 1948. The increase is mainly due to the 
mass-produced cars now coming on to the 
market. There has, nevertheless, been a falling 
off in automobile construction apart from mass 
productions, which has affected even the best- 
known makers. Delahaye, for example, pro- 
duced 827 vehicles in the first nine months of 
1949 against 1143 for the same period in 1948. 
During September the company produced 
seventy-three vehicles against eighty-four in 
July. The Ets. Willeme have received an 
order for 140 lorries for Mexico, representing 
over 300 million francs. The first lorries are 
already awaiting export. 


* * * 


Increasing electricity restrictions in France 
and their disastrous effect on industry have 
called forth protests from many quarters. 
Monsieur Albert Caquot, President of the Com- 
mittee for French Power Equipment, has 
stated that only one-tenth of France’s hydraulic 
resources is being tapped and that no new 
work has been authorised over the past two 
years. 
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Notes and Memoranda 


Miscellanea 


Cotwyn Mepat Awarp.—The Colwyn Medal 
for 1949 has been awarded by the Institution of 
the Rubber Industry to Mr. E. A. Murphy, F.R.I.C., 
manager of the general development division of 
Dunlop, Ltd., for his work concerned with the 
development of latex. 


“TuFNOL TECHNICAL INFORMATION.”—A new 
booklet which has been produced by Tufnol, Ltd., 
Perry Bar, Birmingham, contains a considerable 
amount of technical data for designers and engineers 
using ‘‘ Tufnol” in its different forms for various 
purposes. It gives the tests and specifications with 
which sheets, tubes and rods of the different brands 
of the material comply. 

“ Astis.”—A meeting of Aslib (Association of 
Special Libraries ) is to be held at the Institution of 
Electrical Engineers, Savoy Place, Victoria Embank- 
ment, W.C.2, on Friday, December 2nd, at 5.30 p.m., 
to discuss the preparations for the World Conference 
on Librarianship and Bibliography, which is to take 
place in the U.S.A. in the autumn of 1950. The 
Association has announced with regret the impend- 
ing retirement of its Director, Miss E. M. R. Ditmas. 


DoncaSTER ENGINEERING EXHIBITION.—The 
Doncaster Engineering Society reports that an 
exhibition of engineering products made in Don- 
easter is to be held in the Technical College from 
February 4 to 11, 1950. The exhibition will be 
open until 9 o’clock each evening, and in addition to 
showing actual manufactures, firms will exhibit 
their machines in motion. The last exhibition of 
its kind organised by the Society was held two years 
ago and was visited by 12,000 people. 

PHotometTrRic TERMS.—A great deal of useful 
information explaining terms that are commonly 
used in photometry is contained in a catalogue sheet 
(No. 471/4908) published, mainly for electrical 
engineers, by Everett Edgcumbe and Co., Ltd., 
Colindale Works, N.W.9. The first two pages of 
this publication are devoted to definitions of photo- 
metric terms, with explanatory notes and the 
remaining two pages contain descriptions and illus- 
trations of some typical Everett Edgcumbe 
photometers. 

V.H.F. Rapio ror INTERCOMMUNICATION IN A 
WateRworkKS SysteM.—The v.h.f. radio system 
recently completed by the General Electric Com- 
pany, Ltd., for the South Staffordshire Waterworks 
Company is believed to be the first permanent 
installation of its kind to be used by a water under- 
taking in Great Britain. Through this installation, 
permanent contact can be maintained between the 
central control office and a van, fitted with mobile 
radio equipment, at the site of any repair works. 
The van is also fitted with public address equipment 
operated from the amplifier of the radio set. 


OsiTuARY.—We have learned with regret of the 
foliowing deaths :—Mr. Maurice Hird, on October 
18th, who, until his retirement in October, 1945, 
was assistant manager of the publicity department 
of Metropolitan-Vickers Electrical Company, Ltd.; 
Mr. Denner John Strutt, on November 6th, who, 
for more than thirty years, was Midlands commercial 
engineering representative of the British Thomson- 
Houston Company, Ltd.; Mr. J. Davenport, on 
November 12th, foundry sales manager of Hopkin- 
sons, Ltd., Huddersfield, and Major Alfred Lincoln 
Chandler, M.C., chairman of W. T. Glover and Co., 
Ltd., Trafford Park, Manchester. 


A GuIDE TO APPRENTICESHIP IN THE ENGLISH 
Exectric Company, Lrp.—A booklet entitled 
“The Call for Skill and Ability in the English 
Electric Company, Ltd.,” draws attention to the 
facilities offered to young men to take up engineering 
training under the auspices of this company, with 
its comprehensive manufacturing organisation. 
To give some indication of the opportunities that 
lie within the English Electric group the booklet 
begins with an outline of the history and activities 
of the company and then describes the apprentice- 
ship facilities. The main groups are craft appren- 
tices, student apprentices and graduate apprentices, 
and there are opportunities for special training— 
for example, in research and outside erection. 

TROTTER-PATERSON MEMORIAL LECTURES.—The 
Illuminating Engineering Society is collecting a 
sum of money to found a public lecture in memory 
of Mr. A. P. Trotter and Sir Clifford Paterson. 
The suggestion is that the money should be contri- 
buted in small sums, from the whole membership 
of the Society and that the fund should be adminis- 
tered by the Council, the interest being used to 
provide fees for the lecturers. The lectures will be 
given alternately as the “‘ Trotter Memorial” and 
the ‘‘ Paterson Memorial,” and will be public 
lectures, delivered in the first instance in London, 


and subsequently, if possible, repeated in the 
provinces. The Council says that the subjects of 
the first few lectures will be related to the par- 
ticular interests of Mr. Trotter and Sir Clifford 
Paterson, but that later lectures will be of a more 
general character, dealing with pioneer work or 
‘vith some broad review of developments or know- 
ledge. Contributions to the fund may be sent to 
the Honorary Treasurer of the Illuminating Engi- 
neering Society, 32, Victoria Street, London, 8.W.1. 

STANDARD HaNDWHEELS.—A useful range of 
handwheels from 6in to 12in diameter for machine 
tools and other plant is now being produced in 
die cast aluminium by R. C. Harrison and Sons 
(Brass Founders), Ltd., Gough Road, Leicester. 
These handwheels are made with straight or curved 
arms and have cast iron bushes which are cast 
integrally and bored concentrically with the wheels. 
The cast iron bushes can be bored to any required 
diameter, with or without a keying and, if specified, 
bronze bush inserts can be supplied instead of cast 
iron. The wheels are each made with a dimple at 
the rear of the rim for the drilling of a hole to accom- 
modate a handle. 

PsyCHROMETRIC CHARTS.—We have received from 
the Institution of Heating and Ventilating Engineers 
an example of a pad of psychrometric charts and 
hygrometric nomograms, which will evidently be 
of much use to heating and ventilating engineers. 
The charts and nomograms, based on the Institu- 
tion of Heating and Ventilating Engineers ‘“‘ Tables 
of Hygrometric Data, for Air, 1942,” are well 
printed and are arranged in the form of five charts, 
followed by one nomogram, the whole pad con- 
taining fifty charts and ten nomograms. Their 
use is described on the inside front cover of the 
pad. Pads are obtainable from the Secretary of 
the Institution, 75, Eaton Place, 8.W.1, at a price 
of 4s. each. 

ALUMINIUM ALLOoy CasTINGs.—A new booklet 
has just been published by Alar, Ltd., of 3, Albe- 
marle Street, London, W.1, entitled ‘‘ Melting 
Practice for the Production of Aluminium Alloy 
Castings.”” The purpose of this book is to assist 
founders to understand the more important prin- 
ciples of melting aluminium alloys and so ensure 
that at the end of the first stage in the production 
of castings the metal is delivered into the mould in 
the best possible condition to make sound castings. 
This book contains much valuable information and 
sound advice and is written in a concise straight- 
forward way, which will appeal to all foundry 
operators. Foundrymen interested in this particular 
subject can obtain the book free of charge on appli- 
cation to Alar, Ltd. 


Guass-To-METAL SEALS.—The fundamental work 
on the expansion characteristics of the alloys of 
iron and nickel was first published by Guillame 
some fifty years ago. Various uses of these alloys 
have been made in the interim, notably for achieving 
effective glass-to-metal seals to complete electrical 
circuits between elements in a glass envelope and 
the external terminals. Henry Wiggin and Co., 
Ltd., Wiggin Street, Birmingham, 16, has issued a 
new publication on the Nilo series of alloys, which 
the company manufactures in a number of forms 
for use in this field. These alloys have low and 
accurately controlled coefficients of thermal expan- 
sion. The publication takes the form of an article 
explaining the technique of glass-to-metal seals. A 
number of interesting illustrations are included, 
and among the data are tables showing stresses 
caused by expansion mis-matches, linear coefficients 
and thermal expansion of the Nilo series and the 
properties of some glasses used for sealing. 





Contracts 


THe Hunstet Encine Company, Ltd., Leeds, 
has received from the Calcutta Port Commissioners 
a third order for six broad-gauge 65-ton 0-6-2T 
locomotives for handling trains up to 1200 tons in 
weight. 

British ELEcTRIcITry AUTHORITY states that 
during the past month contracts have been placed 
for generating station, switching and transforming 
station and transmission equipment amounting in 
the aggregate to £1,445,940. The principal con- 
tracts include : preliminary civil engineering works, 
Roosecote Marsh (Barrow) generating station (J. 
Gerrard and Sons, Ltd.); 66kV main switchgear, 
Deptford East generating station, and 3-3kV and 
415V switchgear, Plymouth ‘“B” generating 
station (Metropolitan-Vickers Electrica] Company, 
Ltd.);  grit-arresting plant, Brimsdown “B” 
generating station (Prat-Daniel (Stanmore), Ltd.), 
and 66kV and auxiliary cables, Bankside generating 
station (British Insulated Callender’s Cables, Ltd.). 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Supervising Electrical Engineers 
Mon., Nov. 2ist.—CrnTrRat Lonpon Brancu: St> 
Ermins Hotel, London, 8.W.1, “ Television,” J. B. 
Kaye, 6.50 p.m.—Srocxport Branco: White Lion 
Hotel, Stockport, Lecturettes by Branch Members, 


Coll., 


8 p.m. 
Wed., Nov. 23rd.—Coventry Brancu: Tech. 
Sup- 


The Butts, Coventry, “‘ Switchgear for Power 
plies,” W. E. Wilson, 7 p.m. 


Thurs., Nov. 24th.—St. ALBaNs Brancu : George Hotel, 


George Street, Luton, “Electronics as Applied to 
Industry,” K. A. Zandstra, 7.45 p.m. 
Chemical Society 


Wed., Nov. 30th.—Royal Institution, Albemarle Street, 
W.1, Symposium, * Fluorine Chemistry,” arranged by 
H. J. Emeléus, 2.30 p.m. and 8 p.m. 


Hull Chemical and Engineering Society 
Tues., Nov. 22nd.—Church Institute, Albion Street, Hull, 
“ The Evolution of Clockwork in Relation to its Social 
Background,” Paul G. Espinasse, 7.30 p.m. 
Illuminating Engineering Society 
Wed., Nov. 23rd.—EpinpurcH CenTRE: Lighting and 
Cleansing Dept., High Street, Edinburgh, “Cold 
Cathode Lighting Equipment,’ BLA. Langsdon, 7 p.m. 
Thurs., Nov. 24th—GLascow CENTRE: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, cp a C.2, “Cold Cathode Lighting 
Equipment,” E. A. Langsdon, 7 p.m. Norrtine- 
HAM CENTRE: E. Midlands Gas Board, Parliament 
Street, Nottingham, “Tracing of Faults on Fluores- 
cent Systems, ” A. L. Randall, 5.30 p.m. BRADFORD 
GrovuP: Yorkshire Electricity Board, 45/53, Sun- 
bridge Road, Bradford, ‘“ Tluminated Signs and 
Display,” Clifford Higgins, 7.30 p.m. 


Incorporated Plant Engineers 
Thurs., Nov. 24th—S. YORKSHIRE BRANCH : 








Grand 


Hotel, Sheffield, Ten-minute papers, by Members, 
7.30 _ 

Mon., Nov. 28h.—W. anp E. YorxsHirE Brancu 
The University, Leeds, “Ventilation and Dust 
Extraction,” Mr. Foster, 7.30 p.m. 

Institute of British Foundrymen 
Sat., Nov. 19th—E. Miptanps Brancu: College of 


Technology, Leicester, “‘ Castings from Customer’s 
Point of View,” W. P. Smith, 6 p.m. 

Wed., Nov. 23rd.—BrrMINGHAM BRANCH: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham, “‘ The Production of Pig Iron for the Foundry 
Trade,” N. Gray and W. E. Simons, 7 p.m. 

Fri., Nov. 25th.—F aLkirk SECTION: Temperance Cafe, 
Lint Riggs, Falkirk, “‘ Work in a Jobbing Foundry,” 
J. F. Dowell and H. London, 7 p.m. 


Tues., Nov. 29th.—S.tovucsH Section: High Duty Alloys, 
Ltd., Slough, “Some Notable Aluminium Alloy 


Castings,” A. R. Martin, 7.15 p.m. 

Wed., Nov. 30th—Lonpon Brancn: Waldorf Hotel, 
Aldwych, W.C.2, “High Productivity and the U.S. 
Steel Foundries,” F. A. Martin, 7.30 p.m. 


Institute of Economic Engineering 
19th.—Notts anD DerBy Group: Welbeck 
Hotel, Nottingham, ‘“‘ Costing Problems in Heavy 
Engineering,” G. Haynes, 2.45 p.m. 


Institute of Industrial Supervisors 

To-day, Nov. 18th.—WEDNESBURY AND DaRLasTon SEC- 
TION : The Wellman Smith Owen Engineering Corpora- 
tion, Ltd., Darlaston, “‘ Material Handling,” Hartford 
M. King, 7.30 p.m. 






Sat., Nov. 


Thurs., Nov. 24th.—LONDON CENTRAL SECTION: The 
Polytechnic, Regent Street, W.1, Films, ‘ Wheels 
Behind the Wheels,” and “ Industrial Handling,” 
7.30 p.m. 

Institute of Marine Engineers 

To-day, Nov. 18th.—Tech. Coll., West Ham, ‘The 
Combustion Turbine,” J. Calderwood, 6.30 p.m. 

Tues., Nov. 29th.—Tech. Coll., Dartford, ‘* Steam Genera- 


tion for Power Stations,” A. G. Crouch, 7.30 p.m. 


Institute of Metals 
Fri., Nov. 25th.—SHEFFIELD SECTION: Mappin Hall, 
Sheffield, “The Effect of Cold Working and the 
Influence of Surface Preparation on the Quality of 
Silver Deposition,” A, T. Steer, 6.30 p.m. 


Institute of Navigation 

To-day, Nov. 18th.—Royal Geographical Society, 1, Ken- 
sington Gore, London, 8.W.7, ‘‘ Navigation in High- 
Speed Flight,” E. Anderson, 5 p.m. 

Institute of Refrigeration 

Tues., Nov. 22nd.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “ The Design 
and Manufacture of Domestic Refrigerators,” N. F. T. 
Saunders, 5.30 p.m. 


Institute of Road Transport Engineers 
Tues., Nov. 22nd.—N.E. CENTRE: County Hotel, 
Neville Street, Newcastle-on-Tyne, “The Develop- 
ment of the Gas Turbine for Road Transport,” J. 
Hodge, 7 p.m. 
Wed., Nov. 23rd—N.W. Centre: Adelphi Hotel, 
Liverpool, “‘ The Use of Aluminium and its Alloys in 
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the Construction of P.S. and Commercial Vehicles,” 
T. G. Griffiths, 7 p.m. 

Fri., Nov. 25th—MipLanps CENTRE: Crown Inn, 
Broad Street, Birmingham, “The Use of Aluminium 
and its Alloys in the Construction of P.S. and Com- 
mercial Vehicles,” T. G. Griffiths, 7 p.m. 


Institute of Transport 
Mon., Nov. 21st.—Jarvis Hall, 66, Portland Place, W.1, 
“Some Thoughts on Railway Motive Power,” Sir 
Eustace Missenden, 5.45 p.m. 


Institute of Welding 
Wed., Nov. 30th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1, The Sir William 
J. Larke Medal Paper, 6 p.m. 


Institution of Chemical Engineers 

Sat., Nov. 19th.—College of Technology, Manchester, 
“The Growth of the Chemical Industry in the Man- 
chester District,” N. Swindin, 3 p.m. 

Tues,, Nov. 22nd.—Geologic: al Society, Burlington 
House, Piccadilly, W.1, ‘ Recent Developments in 
Submerged Combustion,” N. Swindin, 5.30 p.m. 

Institution of Civil Engineers 

Mon., Nov. 2lst.—ArrPort ENGINEERING DIVISION : 
Great George Street, Westminster, 8.W.1, “ Construc- 
tion and Lay-Out of Idlewild Airport, New York,” 
John M. Kyle, 5.30 p.m. 

Tues., Nov. 22nd.—Great George Street, Westminster, 
S.W.1, “‘Some Notes on the Karun and the Shatt-el- 
Arab,” G. M. Binnie, 5.30 p.m. 

Wed., Nov. 23rd.—Great George Street, Westminster, 
8.W.1, Discussion on the London Students’ Tour of 
Sweden, 1949, A. D. M. Penman, 5.30 p.m.—— 
MrIpLANDs AssocraTion: The College, Loughborough 
“Ceylon and the Irrigation Engineer,” F. R. G. 
Webb, 7 p.m. 

Fri., Nov. 25th—YORKSHIRE ASSOCIATION : Great 
Northern Station Hotel, Leeds, “‘ An Experimental 
Investigation on the Strength of Reinforced Con- 
crete Beams,” C. B. Wilby, “ Reconstruction of New- 
gate Bridge,” G. Race, 7 p.m. 

Tues., Nov, 29th.—Great George Street, Westminster, 
S.W.1, ‘Remedial Measures for the Improvement of 
Railway Track Formations,” A. H. Toms and W. F. 
Beatty, 5.30 p.m. 


Institution of Electrical Engineers 

Mon., Nov. 21st.—N.E. Centre, RADIO AND MEASURE- 
MENTS Group: King’s College, Newcastle-upon-Tyne, 

‘“* Testing of Power Station Steam Plant,” P. G. Lloyd, 
6.15 p.m. 
Tues., Nov. 22nd.—MEASUREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2, Discussion on 
‘The Electrical Measurement of Strain,” opened by 


F. Aughtie, 5.30 p.m.——ScortisH CENTRE : Institu- 
tion of Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow, C.2, “Some Electromagnetic 


Problems,” G. W. O. Howe, 7 p.m. 

Wed., Nov. 23rd.—S. Miptanps STUDENTS’ SECTION : 
G. E. C. Telephone Works, Uxbridge Avenue, Coven- 
try, “ Aircraft Electrics,” D. Pike, 7 p.m.———Surriv 
Section : Savoy Place, Victoria Embankment, W.C.2, 
“The Phase/Neutral System of Supply for Rural 
H.V. Distribution,” G. T. Garwood and G. J. Webs- 
dale, 5.30 p.m. 

Mon., Nov. 28th.—Rapio SECTION : 
toria Embankment, W.C.2, Discussion on “ Achieve- 
ment of Reliability in Radio Equipment,” opened 
by G. W. Sutton and F. E. McGinnety, 5.30 p.m.—— 
N.E. CENTRE : Neville Hall, Westgate Road, New- 
castle-on-Tyne, “Some Notes on the Design of H.V. 
Transmission Lines with special reference to Indian 
Conditions,” A. F. Coventry, 6.15 p.m. 

Tues., Nov. 29th.—Epucation Discussion CIRCLE: 
Sav oy Place, Victoria Embankment, W.C.2, Discus- 
sion on “ The rae 4 Theory Approach to Electro- 
<y, omer opened by J. Thompson, 6 p.m 
N. MripLanD CENTRE : oa Electricity Bowed. 
1, Whitehall Road, Leeds, 1, “‘ Overhead Line Re 
lations,” H. W. Grimmitt, 6.30 p.m. 

Wed., Nov. 30th.—LONDON STUDENTS’ Section: Savoy 
Place, Victoria Embankment, W.C.2, “An Outline 
of Some Remote Indication Methods,” R. J. Redding, 
7 p.m. 

Institution of Engineering Inspection 

Wed., Nov. 30th—West or Scorttanp Branco: The 
Engineering Centre, 351, Sauchiehall Street, Glasgow, 
“The Marine Engineers’ Field and Problems,” Wm. 
McLaughlin, 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tues., Nov. 29th.—39, Elmbank Crescent, Glasgow, 
“ Salvage in Peace and War,” T. McKenzie, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Wed., Nov. 23rd.—LoNDON aND DISTRICT ASSOCIATE 
MeMBERS AND GRADUATES SECTION: Holborn Town 
Hall, W.C.1, “‘ Process Steam as i> Affects the Heating 
Engineer,” H. E. Lake, 6.30 p.m. 
Tues., Nov, 29th.—ScotrisH BRANCH : 
Centre, 351, Sauchiehall Street, Glasgow, 
Absorption,” J. N. Gillies, 6.30 p.m. 


Institution of Locomotive Engineers — 
Nov. 23rd.—Institution of Mechanical Engineers, 
* Locomo- 


Savoy Place, Vic- 


The Engineering 
* Vapour 


Wed., 
Storey’ s Gate, St. James’s Park, 8.W.1 
tive Limits and Fits,” J. F. Aleock, 5.30 Pp. m. 


Institution of Mechanical Engineers 

To-day, Nov. 18th.—Storey’s Gate, St. James’s Park, 
8.W.1, ‘World Energy Resources and their Utilisa- 
tion,” A. Parker, 5.30 p.m. 

Mon., Nov. 21st.—Miptanp Branoxn, GRADUATES’ SEC- 
TION: James Watt Memorial Institute, Great Charles 
Street, Birmingham, “‘ Hydraulics and Pneumatics in 
Aircraft,” 8. R. Tyler, 7 p.m. Derby A.D. CENTRE : 
Midland Hotel, Derby, “Internal Expanding Shoe 
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Brakes for Road Vehicles,” I. M. Waller, 7 p.m.—— 
Scorrisn A.D. Centre: Institution of Engineers an: 
Shipbuilders in Scotland, 39, Elmbank Crescen; 
Glasgow, discussion, ‘* The T as Part of the Steeriny 
System,” introduced by J. i Wastes, 7.30pm. 
Tues,, Nov. 22nd.—Scorrish Brancu GRADUATES’ SEv- 
TION: Royal Technical College, Glasgow, ‘* Mathe- 
matics Applied to Engineering Problems,” J. Fulton 
7.30 p.m.——BreMincHaM A.D, CENTRE: Jame: 
Watt Memorial Institute, Great Charles Street, Bir 





mingham, ‘‘ Piston Assemblies for ny Transpor\ 
Oil Engines,” J. L. Hepworth, 6.45 Luro» 
A.D. CENTRE: Town Hall, Luton, “ Cnemguphy 


in Engineering,” H. A. V. Bulleid, 7.15 p.m 

Wed., Nov. 23rd._—Yorksuine BRANOH : Royal Victoria 
Station Hotel, Sheffield, ‘‘ World Energy Resources 
and their Utilisation,” A. Parker, 7 p.m. 

Thurs., Nov, 24th—N.W. Branon: Engineers’ Club, 
Albert Square, Manchester, “‘ Efficiency of Engineer 
ing Production—Can it be Measured,”’ O. Rendell.— 
SouTHERN Brancou, GrapuaTes’ Section: R.A.E 
Tech. Coll., Farnborough, Films, ‘“‘ The Production 0: 
High Quality Steel,” “Power for Locomotives, 
* Forgings,” 7 p.m.——WeEsTERN A.D. CENTRE 
Park Hotel, Cardiff, ‘Internal Expanding Sho 
Brakes for Road Vehicles,” I. M. Waller, 6.45 p.m. 

Fri., Nov. 25th.—Storey’s Gate, St. James’s Park, 
8.W.1, “ Loop Scavenging in a Two-Stroke Engine, 
H. Sammons, 5.30 p.m.——WESTERN BRAnci, 
GRaDUATES’ SECTION : Merchant Venturers’ Tech 
Coll., Unity Street, Bristol, ‘‘ Some my wey 
the Construction of Passenger Service Vehicles,” W. . 
Kease, 7 p.m. 


Institution of Production Engineers 

To-day, Nov. 18th—E. Counttss Section: Electric House, 
Ipswich, ‘‘ Management on Cost Control,” T. H. 
Nicholson, 7.30 p.m. N.E. GrapvuaTe SEcrtIon : 
Neville Hall, Westgate Road, Newcastle-upon-Tyne, 
film, “ Mechanical Handling,” 6.45 p.m 

Mon., Nov. 21st.—N.E. SEcrIon : Neville Hall Mining 
Institution, Westgate Road, Newcastle-upon-Tyne, 
“The Human Factor in Productivity,” Dr. Jacques, 
7 p.m. Dersy Sus-Secrion: School of Art, Green 
Lane, Derby, “The Mass Production of a British 
Alarm Clock,” E. Desmond, 7 p.m.——-MANCHESTER 
Section: College of Technology, Sackville Street, 
Manchester, ““ The Effective Use of Materials,” R. F. 
Archer, 7.15 P; m. 

Tues., Nov. 22nd.—Hauirax Grapvuate SECTION: 
Technical College, Huddersfield, “The Production of 
Steel and Bronze Castings for Engineering Purposes,” 
G. L. Hancock, 7 p.m. 

Thurs., Nov. 24th.—LeicesTer Section: Coll. of Tech- 
nology, The Newarke, Leicester, “The Jig Boring 
Machine as a Production Tool,” V. J. Sayers, 7 p.m. 
——LonpDON GrRaDUATE SECTION: 36, Portman 
Square, W.1, Film, ** Tools for the Job,” followed by 








a discussion on ‘‘ Cutting Tools,” 7.15 p.m. 

Tues., Nov. 29th.—Lutron, Beprorp aNnp Ditstricr 
Section: Town Hall, Luton, “ Arc Welding as a 
Production Process,” K. Doherty, 7 p.m. 

Junior Institution of Engineers 
To-day, Nov. 18th.—39, Victoria Street, Westminster, 


8.W.1, Annual General Meeting, 6.30 p.m. 

Sat., Nov. 19th.—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, Film, ‘The Technique in Application of 
Tungsten Carbide Cutting Tools,” 2.30 p.m. 

Fri., Nov. 25th.—39, Victoria Street, Westminster, 
8.W.1, “The Use of the Miniature Camera in Engi- 
neering,” W. Mitchell, 6.30 p.m 

Mon., Nov, 28th.—SHEFFIELD AND DISTRICT SECTION : 
Metallurgical Club, 198, West Street, Sheffield, 
““Some Inventions of Sir Henry Bessemer,” Geo. 
Baker, 7.30 p.m, 


Manchester Association of Engineers 
To-day, Nov. 18th.—Engineers’ Club, Albert Square, 
Manchester, “‘ Recent Experiments in the Testing 
of Machine Tools,” D. F. Galloway, 6.45 p.m. 


North East Coast Institution of Engineers and Shipbuilders 

Fri., Nov. 25th.—Mining Institute, Newcastle-upon- 
Tyne, “‘ Combustion Chambers for Open-Cycle Marine 
Gas Turbines,” R. F. Darling, 6.15 p.m. 


Royal Aeronautical Society 
Tues., Nov. 22nd.—4, Hamilton Place, W.1, ‘“‘ The Design 
and Development of Engine-Driven Gearboxes,” G. W. 
Bubb, 7 p.m. 
Thurs., Nov. 24th—Royal Fort Physics powmerennteg 
Bristol,‘ ‘‘ A Review of Aerodynamic Cleanness,” 
E. J. Richards, 7.15 p.m. 


Sheffield Metallurgical Association 
Tues., Nov. 22nd.—198, West Street, Sheffield, 9, “‘ Some 
Aspects of the Deoxidation of Steel,” G. E. Speight, 
7 p.m, 


Sheffield Society of Engineers and Metallurgists 
Mon., Nov. 2lst.—Royal Victoria Station Hotel, 
Sheffield, ‘‘ The Aerodynamic Aspects of Open-Hearth 
Furnace Design,” J. H. Chesters, 6.15 p.m. 


Society of Engineers 
To-day, Nov. 18th.—17, Victoria Street, Westminster, 
8.W.1, Film, ‘‘ Moving Earth,” 6.30 p.m. 


Society of Instrument Technology 
Tues., Nov. 29th.—-Society of Tropical Medicine and 
Hygiene, Manson House, Portland Place, W.1, 
“Development of Instrumentation on the Martin 


Open-Hearth Furnace in France,” G. Husson and P. 
Rodicq, 6.30 p.m. 


Stoke-on-Trent Association of Engineers 
Sat., Nov. 19th.—Midlands Electricity Board, Back 
Glebe Street, Stoke, “‘ Prevention is Better than Cure,” 
F. 8. L. Weston, 6 p.m. 
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A Seven-Day Journal 


The British Agricultural Machinery 
Mission to Canada 


‘THERE has been published this week by H.M. 
Stationery Office the report of the British 
agricultural machinery mission which spent 
six weeks during the late spring in Canada at 
the invitation of the Canadian Federation of 
Agriculture. The mission was led by Captain 
E. N. Griffith, President of the Agricultural 
Engineers’ Association, and was composed 
of men well known in the agricultural engineer- 
ing industry of this country. Its report con- 
tains much information which will undoubtedly 
assist British agricultural gnachinery concerns 
in their efforts to increase exports to Canada. 
At the moment, the report says, rather less 
than 1 per cent of the total amount of farm 
machinery imported by Canada is supplied by 
this country. During its tour, the mission 
discovered that there is little accurate know- 
ledge in Canada of the advanced state of 
mechanisation which has now been reached in 
sritish agriculture, or of the contribution made 
to it by our own agricultural machinery 
industry. The report is arranged in four sec- 
tions, the first three of which deal with Canadian 
farming practice generally, the machinery at 
present in use, and the problem of selling. The 
final part of the report sets out the mission’s 
conclusions and recommendations, and makes 
many practical suggestions for supplying British 
agricultural machinery to and ensuring 
that there is adequate provision for spare parts 
and maintenance. The price of the report is 2s. 


The Bruce Ball National Certificate 
Prize 

Tue Council of the Institution of Mechanical 
Engineers has announced the receipt from 
Mr. E. Bruce Ball, M.I.Mech.E., on behalf of 
his company, Glenfield and Kennedy, Ltd., of a 
donation to found a prize to be awarded 
annually to a National Certificate student in 
Scotland. The award will be on lines similar to 
the Hele-Shaw Prize, which is available annually 
in England, but only once every five years in 
Scotland. The gift is very appropriately 
associated with the name of Mr. Bruce Ball’s 
late father—who was President of the Insti- 
tution in 1939—and who for many years took 
a keen interest in the National Certificate 
scheme in Scotland. The award will therefore be 
entitled ‘‘ The Bruce Ball National Certificate 
Prize.” It will be made annually to a student 
in Scotland deemed by the Council to have 
shown outstanding industry and merit in part- 
time courses leading up to the award by the 
Institution and the Scottish Education Depart- 
ment of both the Ordinary and the Higher 
National Certificates in Mechanical Engineering. 
A condition of the award will be that the student 
has followed complete courses and that an 
assurance is also received from the Principal of 
the College attended that he has been in regular 
employment in engineering workshops during 
normal working hours for a reasonable period of 
his training. 


Airliner Disaster Inquiry Report 


THE official report of the inquiry by a Court 
of Investigation on the accident to a K.L.M. 
(Royal Dutch Air-lines) ‘‘ Constellation’ air 
liner, which occurred on October 20, 1948, at 
Prestwick, Ayrshire, has now been published 
by the Stationery Office. The accident, the 
court concludes, was caused by the coincidence 
of a number of adverse circumstances. They 
included the absence of a uniform system 
regulating the conditions in which intermediate 
weather reports should be sent out ; the failure 
of the meteorological staff at Prestwick to 
enforce the order that reports of weather 
deterioration should be given in plain language 
to the air traffic control officer; erroneous 
charts ; the absence of any stop-watch timing 
of the attempted circling movement. These, 
along with one or two more factors, which will 


never be known, caused the aircraft to fly at 
low altitude and to collide with high-tension 
electric cables. The report makes several 
critical comments and recommendations. They 
include the suggestion that air-lines flying in 
or over Great Britain should submit their 
navigational instructions relating to British 
airports, to the Ministry of Civil Aviation so 
that their typographical information can be 
checked. The Meteorological Office should also 
promot3 agreement among air-lines as'to the 
circumstances in which reports of weather 
deterioration should be issued ; meteorological 
observers and forecasters should have experi- 
ence in height flying with transport aircraft, 
and in marginal weather. Reference is made to 
the possibility of recording mechanically all 
radio-telephone messages between ground and 
aircraft, and the use of ground-controlled 
approach apparatus. Mention is made to the 
fact that the K.L.M. charts used for Prestwick 
were prepared from U.S. Army Air Force maps 
and were not correct. Official charts for 
Prestwick were issued by the Ministry of Civil 
Aviation in December last, and were not avail- 
able at the time of the accident. 


Industry and the Education of Youth 


In the course of an address given to the 
British Association for Commercial and Indus- 
trial Education in London on Tuesday, Novem- 
ber 22nd, Mr. R. A. Butler appealed to industry 
to continue the education of its young people 
between the ages of fifteen and eighteen by 
voluntary effort. He made reference to what he 
called the appalling lag of technical education 
in this country, and spoke of disgraceful attend- 
ance figures for junior technical schools. First 
priority, apart from relieving overcrowded 
schools, must be given to technical education. 
The fact was, he said, that the economic crisis 
must result in a restoration of voluntary effort 
in the field of education. Some of these 
responsibilities had been shuffled off far too 
easily on to the State. It was necessary for 
industry to realise, Mr. Butler went on to say, 
that education was one of the most important 
instruments in the field of industrial relations. 
There was need for increasing the efficiency of 
its technical and technological staff, for without 
that efficiency the country would go under 
Industry must try to overcome the pre- 
judice of grammar school and public school 
boys against entering factory work. The most 
important factor, he concluded, was the con- 
tiruation of education between the ages of 
fifteen and eighteen. It would afford the 
greatest help if industry would provide the 
means for building some of the schools, for in 
to-day’s circumstances no Government would 
easily be able to build continuation colleges. 


Scientific Films Census 

In connection with the information service 
of the Scientific Film Association, a national 
survey is being made of makers, owners and 
users of scientific and similar films. Although 
information has been collected already from 
over 400 scientific film-makers and distributing 
agencies, including the major companies, it is 
believed that there are many more whose 
names and films are known only to a limited 
number of people. The Association earnestly 
wishes to bring up-to-date its records in the 
documentary, instructional, educational and 
scientific film fields, so that it may be in a 
better position to answer the many inquiries 
which are made to its Secretariat from day 
to day. The records which are now being 
compiled will form an invaluable reference 
library of catalogues, lists and data sheets in 
the first instance, but later it may be possible 
to arrange for a wider distribution of this 
information by the publication of a detailed 
list of sources of supply of such specialist films. 
It has been found in some cases that the private 
producer of individual films is reluctant to 
make available the kind of information now 
being sought. When desired, however, the 


Association is prepared to treat such com- 
munications as confidential for its own records. 
The kind of statement which is now needed 
should give the maker’s name and address, 
the title of the film, its gauge and length or 
running time, and preferably a brief synopsis. 
The rapidly growing importance of the scien- 
tific film has made a survey of this kind impera- 
tive and further details of the work of the 
Scientific Film Association may be obtained 
from the Secretary at 4, Great Russell Street, 
London, W.C.1. 


Selected Government Research Reports 


Dourine the war much scientific and tech- 
nical research was carried out in Government 
laboratories and research stations and by 
Universities and firms on behalf of His Majesty’s 
Government. Most of this work had a direct 
bearing on the war effort and for obvious 
reasons could not be publicly disclosed at the 
time. It has long been realised, however, 
that many of the results of this research might 
be used with advantage to further the drive 
for greater productivity in peacetime industry. 
For this reason the large quantity of material 
involved is being sifted with the object of 
selecting and publishing those reports which 
are considered to be of primary interest to 
industry or of value to research scientists. 
The Ministry of Supply and the Technical 
Information and Documents Unit of the 
Board of Trade are now engaged in preparing 
a series of volumes of selected reports. Each 
volume, containing a number of individual 
reports, is concerned with one particular sub- 
ject, and it is hoped that the whole series will 
eventually cover a wide industrial field. 
Volume 2, on ‘‘ Paints,’’ which can be obtained 
from H.M. Stationery Office, Kingsway, Lon- 
don, W.C.2, and branches, price 5s. net (5s. 3d. 
by post), contains eight reports. 


Engineer-in-Chief of the Fleet 

Ir is announced that Rear-Admiral (E) The 
Honourable D. C. Maxwell, C.B., C.B.E., is 
to be Engineer-in-Chief of the Fleet in succes- 
sion to Vice-Admiral (E) Sir Denys C. Ford, 
K.C.B., C.B.E., and that the appointment 
will take effect about March 1, 1950. Rear- 
Admiral Maxwell was born in County Dublin, 
Treland, in 1892, and he entered the Royal 
Navy as a Cadet (Executive) in 1905. As 
midshipman he was in the escorting squadron 
for the late King George V when he sailed for 
the Indian Durbar in 1911-1912. After gaining 
the rank of lieutenant in 1915 Admiral Maxwell 
volunteered for the Engineering Branch and 
served in H.M.S. ‘‘ Monarch ”’ in the Battle of 
Jutland. After his promotion to Commander 
(E) in 1927, he specialised in submarines, and 
before=his promgtion to Captain (E) in 1939 
he had served two separate periods in the 
Department of the Engineer-in-Chief at the 
Admiralty, his duties having included sub- 
marine development and the design, production 
and maintenance of cruisers. When war 
broke out he was Superintendent of the 
Admiralty Engineering Laboratory, and after 
a further spell in the Engineer-in-Chief’s 
department he was appointed Fleet Engineer 
Officer on the staff of the Commander-in- 
Chief Home Fleet, and held that position until 
after the end of the European war. In 1944 
he was awarded the C.B.E., and the same 
year was appointed A.D.C. to His Majesty the 
King. He was appointed Rear-Admiral (E) 
in January, 1946, while he was serving as 
Assistant Engineer-in-Chief, and in February, 
1946, he was appointed Deputy Engineer-in- 
Chief, Bath. That onerous position he con- 
tinued to hold until the end of 1948 and during 
that year he received the award of the C.B. 
Since February, 1949, he has served as Rear 
Admiral (E) on the staff of the Commander-in- 
Chief, Plymouth. In addition to being a mem- 
ber of the Institution of Mechanical Engineers, 
Admiral Maxwell is also a Fellow of the Royal 
Society of Arts. 
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Present-Day Locomotive Working in 
Great Britain 


By O. S. NOCK, BSc., 
No. IV—THE MIXED TRAFFIC 4-6-0s, PART IV: 


A.M.I.C.E., M.I.Mech.E. 
THE G.W.R. “ COUNTY ” CLASS 


(Continued from page 576, Nov. 18th.) 


INCE 1944 the basic Churchward two- 

cylinder locomotive has been developed 
through certain interesting stages. During 
C. B. Collett’s time as Chief Mechanical 
Engineer of the Great Western Railway 
all the two-cylinder 4—6-0s built for heavy 
main line service had the Swindon standard 
“No. 1” boiler, with the ‘‘ No. 3” super- 
heater, as embodied in the “Court ”’ class 
of express engines built in 1911. Construc- 
tion of the ‘“‘ Hall ”’ class (the work of which 
was described in THE ENGINEER for Nov. 
4th, 1949) was continued until 1943, using 
the standard Churchward boiler and super- 
heater. Since then, however, under Mr. 
Hawksworth’s direction, a definite move 
has been made towards the use of a higher 
degree of superheat. During the war experi- 
ence had been obtained with L.M.S. type 
2-8-0 engines of Sir William Stanier’s 
design, some of which were built at Swin- 


boiler was to a certain extent limited by 
the need to keep down the weight. The 
boiler barrel, 13ft between the tube-plates, 
against 15ft 3in in the “Castles,” and 
“ Halls,” and 16ft 5in in the “ Kings,” is 
the shortest of any fitted to G.W.R. heavy 
main line 4-6-0s, and the total heating 
surface is actually less than that of the 
“ Halls,” 1962 square feet against 2032 
square feet in the engines built from 1944 
onwards. On the other hand, the firebox 
heating surface is large for a 4-6-0 of these 
general dimensions. The general propor- 
tions of the engines may be studied from 
Fig. 20, and the table of dimensions repro- 
duced below. 

In service on the road, the “ Counties,” 
as these engines are now known, exhibit 
some very interesting performance charac- 
teristics. I have had occasion to travel 
frequently, as a passenger, in heavy express 
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from Plymouth to Penzance, they are used 
in express passenger service over the faxter 
routes, as between Bristol and Paddington, 
for example, and on long through workings 
such as Paddington to Plymouth via Bris‘ol, 
246 miles. In long-distance running the 
overall performance of the ‘ Counties,” 
within my own fairly extensive experience, 
approximates to that of the “Castles,” 
though the two-cylinder engines show some 
advantage in accelerating from rest. 

My first footplate experience of these 
engines was obtained in unexpected circum. 
stances. I was travelling on the 10.40 a.m. 
express from Penzance, on which one engine 
working the Torbay section of the train runs 
through from Paignton to Wolverhampton. 
This section is combined with the Cornish 
portion at Exeter®and on this occasion the 
total load was very heavy—fifteen coaches, 
473 tons tare, and 525 tons with passengers 
and luggage. <A defect developed on the 
booked engine which necessitated its removal 
at Taunton, and a “ County ”’ class engine, 
No. 1010, “ County of Cardigan,” was com- 
mandeered at a moment’s notice. An excel. 
lent run was made over the level road to- 
wards Bristol. In spite of a severe slack 
for engineering work at Dunball, which 
cost fully 4} min. in running, the 32-8 
miles from Taunton to passing Yatton 
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FiG. 20—DIAGRAM OF ‘**‘ COUNTY’ CLASS ENGINE 





engines, built in 1944, were equipped with 
three-row superheaters with heating sur- 
face increased from 262 to 295 square feet. 
These proved very successful and further 
batches of the modified “ Hall” engines 
were built in 1947 and 1949. 

The three-row superheater was therefore 
included on the new and enlarged mixed 
traffic engines of the “ 1000’ class, of which 
the first examples were built in 1945. These 
engines were planned with a nominal trac- 
tive effort, roughly equal to that of the 
“ Castle’ class express passenger engines, 
but with two cylinders only, and the front 
end arrangements, which had proved so very 
effective on all other Great Western two- 
cylinder engines. The standard 18}in by 
30in cylinders were used, and the increased 
tractive effort was obtained by use of a 
boiler pressure of 280 Ib per square inch— 
the highest so far used at Swindon. These 
locomotives were specifically designed for 
duties of a mixed traffic category; to be 
used over a high proportion of the total 
G.W.R. mileage, and thus the size of the 





*Other articles in this series were : No. I, ‘‘ The 
L.N.E.R. 2-6-2 ‘Green Arrow’ Class,” October 11, 
1946; No. Ul, “The L.M.S.R. ‘Coronation Class’ 
‘ Pacifics,’’’ December 13 and 20, 1946; No. III, 
“The G.W.R. Oil-Fired 4-6—-0s,” February 6 and Feb- 
ruary 13, 1948. 


of Mr. Hawksworth, I have been afforded 

opportunities for observing their work from 

the footplate. Before describing some 

individual runs it should be mentioned that 
The G.W.R. “ County” Class 4-6-0s 


Boiler : 
° os “ 
Diameter of barrel, outside ~~ see a 8gin 
Tubes, small : 
Number ee 
Outside diameter ... ljin 
Superheater flues : 
Number eee | 
Outside diameter .. ...» Sin 
Length between tube plates .. = 13ft 
~—— surface : 
ma!! tubes 
Superheater flues 1545 square feet 
Firebox... 169 square feet 
— elements 248 square feet 
ota! - So 1962 square feet 
Gratearea... 28-84 square feet 
Cylinders, two : 
Diameter 18}in 
Stroke 30in 
Motion : 
MO us. dees nee) se. 98e Stephensons 
Diameter of piston valves 10in 
Maximum travel of valves 6}in 
Steam lap oe oo 
Exhaust clearance ... ... ... Nil 
Lead in full fore gear —0-15in 
Cut-off in full gear 77-5 per cent 


Tractive effort at 85 per cent 
working pressure . «+. 32,580 Ib 


in addition to working fast and heavy trains 
of a mixed-traffic character, and passenger 
trains over such exceptional routes as that 


kept at 20 per cent and the regulator open 
just wide enough to bring the main valve 
into operation; this was sufficient to sus- 
tain 64 to 65 m.p.h. on level road with this 
525-ton train. Pressure was maintained at 
275 lb to 280Ib pec square inch during the 
early stages, but there was a slight falling 
off to 260 Ib per square inch after about 
half-an-hour’s running. On the 5-mile 
rise into Flax Bourton cutting, where the 
gradient is 1 in 334-387 for 3 miles, 
followed by 1 in 146 and 1 in 200, cut-off 
was lengthened first to 22 and then to 25 
per cent; as a result, speed did not fall 
below 534 m.p.h. on this rise. Making allow- 
ances for the severe check at Dunball, 
and for a signal delay approaching Bristol, 
the net running time for this distance of 
44-8 miles from Taunton to Bristol works 
out at 47} min., an average of 56:8 
m.p.h. start to stop. This run, it should 
be emphasised, was made on the spur of the 
moment, as it were. 

The next runs to be described were in 
regular express passenger service from 
Bristol, Bath Road shed, on a duty worked 
by a link, mainly consisting of “ Castle” 
class engines, but lately reinforced by some 
of the largest four-cylinder 4-6-0s of the 
“ King ” class. The trains concerned were 
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the 9 a.m. Bristol to Paddington and the 
1.15 p.m. Paddington to Bristol—both 
running non-stop over the. 106-9 miles 
between Paddington and Bath. The time 
allowances are 119 min. eastbound and 
114 min. westbound, though the east- 
bound train is almost invariably the heavier 
of the two. On the occasion of my trip 
the engine allocated was No. 1014, ‘“‘ County 
of Glamorgan,” manned by driver Leonard 
and fireman Burge, and Chief Locomotive 
Inspector Alex. Cameron, of Swindon, accom- 
panied me on the footplate. The load on 
the eastbound train was a heavy one, of 
thirteen coaches, 432 tons tare, and crowded 
with passengers, fully 470 tons gross behind 
the tender. Two severe slacks for permanent 
way work were in operation on this day, 
one at Reading and the second at Slough ; 
to get some time in hand to offset the effect 
of these slacks, the engine was run some- 
what harder than this schedule normally 
requires in the early stages of the journey, 
to such effect indeed that the 53-8 miles 
from Bath to Didcot were covered in 
55} min.—5? min. inside booked time. 

The opening stage from Bristol to Bath 
was taken quietly ; but from Bath, whence 
the line is generally adverse in the first 29 
miles, work of first-class quality was done. 
This is shown diagrammatically in Fig. 22. 
The start was very rapid, with the 2-3 miles 
to Bathampton covered in 4 min. 27 sec., 
and a speed of 46 m.p.h. attained by 
this point ; but the 24 miles climb through 
the Box Tunnel can be most troublesome, 
since at times of humid atmosphere the 
rails in the tunnel are slippery. On this 
occasion, however, we got through in fine 
style, the driver using the main valve of 
the regulator for a short period. Then, 
approaching Chippenham, the cut-off was 
reduced to what appears to be the favourite 
position for the “County” class engines, 
25 per cent, and we made some good speed 
to the foot of Dauntsey Bank, reaching a 
maximum of 68 m.p.h. on the 1 in 660 
descent to the crossing of the River Avon 


70 






THE ENGINEER 


gradients towards Didcot the engine ran 
very freely. The inclination here is only 
slight, varying for the most part between 
1 in 754 and 1 in 880, and including only 
two short strips at 1 in 660; on this stretch, 
using 25 per cent cut-off and the first valve 
of the regulator only partly open, the 
average speed for 23 miles was 69 m.p.h.— 
with a sustained maximum of 72 m.p.h. 
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to offset the effect of the engineering slacks 
in store. 

After Didcot, where the gradient had 
eased out to no more than 1 in 1508 the 
speed was quite steady at 69 m.p.h., and 
with things going very comfortably on the 
footplate it would have been feasible, 
with a clear road, to have covered the 
remaining 53 miles of virtually level road 





Fic. 21—‘** COUNTY ”’ 


on the | in 754 gradient between Challow 
and Wantage Road. The riding of the engine 
was very smooth and comfortable as it had 
been also during the spell of harder running 
west of Swindon. Firing was in the tradi- 
tional Great Western manner, with a thick 
fire built right up to the level of the door, 
and tapering forward. Steaming was con- 
sistently steady, with boiler pressure mostly 
between 260 1b and 270lb per square inch, 
though I have a note of a drop to 240 Ib 



































Crass 4-6-0 ENGINE 


on to Paddington in 50 min., or slightly 
less, thus making a start-to-stop average 
of more than 60 m.p.h. from Bath to London, 
But in any case the running actually made 
so far is enough to demonstrate the capacity 
of the “County” class in the working of 
heavy express passenger trains. We passed 
South Stoke Box, 60-3 miles, in 614 min. 
from Bath, but were immediately after- 
wards checked by signal to 30 m.p.h. at 
Goring, costing some 2} min. in running ; 
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FIG. 22—WORKING OF ENGINE 1014; BATH—SHRIVENHAM 


at the ninety-first mile-post. An increase 
to 30 per cent cut-off halfway up the incline 
enabled the 1 in 100 gradient to be cleared 
at the unusually high speed—with a 470- 
ton load—of 504 m.p.h., and recovery on 
the easier gradients towards Swindon, was 
rapid. 

At Highworth Junction, 0-9 mile beyond 
Swindon, the regulator was eased back con- 
siderably and on the gradually descending 


LOAD 470 TONS 


per square inch at the summit of the Daunt- 
sey Bank. 
The following abbreviated log shows how 


Booked Actual 
time, time, 
Miles min. min. sec. 
ee a Cre 0 0 00 
12-9 Chippenham... ... 18 17 52 
29-6 Swindon ... ... :.. 47 44 35 
50-4 Steventon ... ... ... 58 52 46 
53-8 Didcot dae, |) ohn sd wee 614 55 40 
time was being steadily gained, in order 


be heme a 


ENGINE 1016 - 


LOAD 500 TONS. & 


FIG. 23—WORKING OF ENGINE 1016; WOLVERHAMPTON—WELLINGTON 


the engineering slack at Reading followed. 
Despite this, however, we were still slightly 
ahead of time on passing Twyford (75-9 
miles in 82 min. 20 sec.), and on the 
“form ’’ displayed by “ County of Glamor- 
gan” the allowance of 36 min. for the 
remaining 31 miles to Paddington should 
have been ample to include the effects of 
the further engineering slack to be made at 
Slough. 
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But we were now runinng very close behind 
the preceding train. On the long, straight 
stretches of line we could see the distant 
signals clearing ahead of us, and speed had 
to be restrained to about 60 m.p.h. With a 
succession of heavy passenger trains running 
at close headway reaction from the 15 
m.p.h. slowing at Slough spread backwards, 
and at Taplow we were virtually stopped 
by signal. Recovery from the Slough check 
itself must have been slow on some of the 
earlier trains of the group as we continued 
to experience adverse signals until Langley 
had been passed. In ail the 9-5 miles from 
Maidenhead to Iver. occupied 22 min., 
and there was, of course, now no prospect 
of a punctual finish. But a good recovery 
followed and Westbourne Park (105-6 miles) 
was in 126 min.; but a final 
delay outside Paddington caused the last 
1-3 miles to take 5} min., and the arrival, 
in 131? min. from Bath was 13 min. late, 
at 11.33 a.m. 

In spite of the inordinately hard work 
involved in recovery from the numerous 
signal checks east of Maidenhead, the total 
water consumption from Bristol to Padding- 
ton was approximately 4600 gallons, an 
average of 39 gallons per mile. In the turn- 
round time available before the return 
working at 1-15 p.m., the engine had to 
follow the empty stock out of the platform 
and then to cross over to Ranelagh Bridge 
yard to water and turn. Most of the time 
was taken in waiting to cross the stream of 
traffic on the down side, incoming empty 
stock and outgoing trains, and it was not 
until 12.30 p.m. that No. 1014 entered 
the locomotive yard. The engine was in 
good fettle and apart from getting coal 
forward there was nothing requiring atten- 
tion. Shortly before 1 p.m. we were backing 
down to Paddington. The down train was 
loaded to eleven vehicles, 380 tons tare, 
415 tons gross behind the tender. With 
the same two engineering slacks also affect- 
ing westbound trains, and the line crowded 
with Saturday traffic, there was not much 
opportunity for running until Reading had 
been passed and the 36 miles to this point 
occupied 464 min.—64 min. more than 
booked time. 

From then onwards, however, there was 
reasonable prospect of a clear road through 
to Bath, and with 67} min. left in which 
to cover this 70-9 miles, the crew set out to 
make a punctual arrival. Acceleration 
from 15 m.p.h. was rapid, but soon another 
factor entered the situation. The reasonably 
good coal which we had used on the up 
journey was now practically exhausted and 
Burge was firing an indifferent mixture that 
appeared to consist mainly of dust and 
ovoids! Clinker was beginning to form on 
the bars and in such conditions the boiler 
could not sustain the continuous running at 
70 m.p.h. that the driver wished to make. 
Pressure dropped to under 200 Ib per square 
inch and the pricker was used vigorously 
and often. In such manner we entered 
upon the long, gradual rise from Didcot 
to Swindon. At Wantage Road pressure 
was at its lowest of 170 lb per square inch, 
and speed 56 m.p.h.; but from that mini- 
mum, with careful work, the boiler was 
gradually rallied. But no more than the 
first valve of the regulator was used, yet 
with 25 per cent cut-off this was sufficient 
to sustain 60 m.p.h. up the later stages of 
the rise. 

With the 18-5 miles from Didcot to 
Shrivenham covered in 18 min. 55 sec., and 
the speed 63 m.p.h. and rising, another 
54 min. should have seen us through 
Swindon (5-7 miles), and no time would 
have been lost due to the fuel. But adverse 
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signals compelled a dead stand at Highworth 
Junction, 76-4 miles, in 89} min. from 
Paddington. The net time to this point, 
allowing for the delays east of Reading, 
was not more than 81 min., a very 
creditable average of 56-5 m.p.h. in the cir- 
cumstances. We were standing for only 
20 sec., but the brief respite, during 
which we were approaching the signal 
without steam, put the finishing touch on 
the fireman’s work in rallying the boiler 
and we got away again with 260 lb per square 
inch on the gauge. Signals were adverse 
through the yards east of Swindon, and it 
was not until we were through the station 
that we got a clear distant signal; then, 
in conclusion, good use was made of the 
favourable load onwards to Corsham, over 
which the speed limit had then recently 
been raised from 75 to 85 mp.h. The 
29-6 miles from Swindon (passed at 25 
m.p.h.) to Bath were covered in 28} min. ; 
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FiG. 24—ESTIMATED POWER OUTPUT ON 
SHIFNAL BANK 


25 per cent cut-off, and varying openings 
of the first regulator valve were used, and 
this produced maximum speeds of 79 m.p.h. 
at Dauntsey, and 77 m.p.h. in Box Tunnel, 
prior to an easing through Box Station. 

The 106-9 miles from Paddington to 
Bath occupied just 122 min., inclusive 
of all delays, while if allowance is made 
for the signal and engineering checks, but 
not for the hindrance due to indifferent fuel, 
the net time comes out at 108 min., 
an average of 59-3 m.p.h. The total water 
consumption was approximately 3850- gal- 
lons to Bath, an average of 36 gallons per 
mile. The effect of the fuel was interesting. 
Although the engine had sufficient power in 
reserve to withstand a reduction of pressure 
from 280 Ib to less than 200 lb per square inch 
and still keep time with a 415-ton train on 
an adverse section where an average speed 
of 58 m.p.h. is scheduled, the engine was 
very much handicapped. The circumstances 
were, however, typical of the conditions in 
which. much express running is performed 
to-day, not only in the Western Region but 
throughout the country. 

The third performance to be described 
introduces that class of passenger duty in 
which the modern mixed traffic engine seems 
to excel—working over a steeply undulating 
road, where the demands upon the boiler 
are fluctuating. The diagram, Fig. 23, 
illustrates the working of engine No. 
1016 ‘County of Hants” on the 2.9 p.m. 
from Wolverhampton, with a gross load of 
exactly 500 tons behind the tender. The 
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schedule is a hard one, 24 min. for the 
19-6 miles to Wellington, but on the other 
hand the load was reduced to 295 tons 
north of Shrewsbury, and the hard work 
entailed in the working out to Hollinswood 
is succeeded by the downhill run into Wel. 
lington, and the passenger stop at ihat 
station. Thus in tackling a heavy ascent 
like that through Shifnal the steam-rai:ing 
capacity of the boiler can, to a certain extunt, 
be mortgaged. From a number of recordings 
put at my disposal by Messrs. A. V. Good. 
year and J. C. Keyte, it is clear that with ‘he 
“County” class engines no difficulty is 
experienced in keeping this hard schedule 
with loads up to fourteen coaches. ‘Ihe 
point is mentioned because otherwise the 
footplate experience to be described might 
be considered exceptional. It is not. 

No. 1016 ‘County of Hants” on this 
occasion was manned by Driver Griffiths 
and Fireman Holles, of Wolverhampton, 
Stafford Road shed, and we were accom. 
panied also by Locomotive Inspector Bal. 
mond, of Swindon. A permanent way 
slack at Cannock Road made the start some- 
what slower than usual with ‘ County ” 
class engines on this train, but after that, 
as the diagram, Fig. 23, shows, acceleration 
was rapid. Once again the favourite 25 
per cent cut-off was used directly the train 
was past Stafford Road Junction, and there- 
after all variations in power output were 
made by adjustments of the regulator. 
But it is above all the ascent through Shifnal 
to Hollinswood summit that is of such note. 
This is a heavy bank with a 500-ton train, 
nearly 5 miles long and concluding with 
24 miles continuously at 1 in 100, and only 
by making full use of impetus could it be 
climbed in a way that would enable the 
fast schedule from Wolverhampton to Wel- 
lington to be kept. In so doing the cylinder 
h.p. that Great Western two-cylinder loco- 
motives can exert was most strikingly re- 
vealed. In discussing the hill-climbing of 
the ‘“‘ Hall” class engine on the Cornish 
Riviera Express in THE ENGINEER for Nov. 
4th, 1949, I mentioned the advantage 
that appeared to be derived from opening 
out to a wide regulator position (in conjunc- 
tion with the usual running cut-off of 25 
per cent) at the very foot of an incline ; 
the same technique was used on “ County of 
Hants,” just north of Cosford, with the 
result that this stiff incline was surmounted 
at no lower speed than 39 m.p.h. 

An analysis of the running between mile- 
posts 152 and 157 suggests that an unusually 
high indicated horsepower was developed 
when the driver opened well out on the main 
valve of the regulator while running at over 
70 m.p.h. A complete record of the mile- 
post timings was taken by an independent 
observer travelling in the train and from 
these notes, combined with my own, the 
estimated curves of drawbar pull and 
drawbar h.p., in Fig. 24, have been calculated. 
These curves suggest that at 72 m.p.h. 
the indicated horsepower was considerably 
over 2000. But whatever the actual 
figure was it is clear that a boiler of 
“County” proportions could not sustain 
such an effort, and pressure fell from 
270 Ib per square inch at Cosford to 215 
at Hollinswood. But as previously men- 
tioned, the downhill run to Wellington 
and a 4 min. stop there was sufficient to 
restore the pressure, and we left Welling- 
ton with 275 lb per square inch on the gauge. 
This engine also rode very well, though 
there was a certain amount of vibration at 
times of high power output ; this vibration 
was not enough to be unpleasant, but was, 
I think, rather indicative of the power being 
developed by this relatively short loco- 
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motive. The water consumption on the 
19:6 miles run from Wolverhampton to 
Wellington was approximately 800 gallons. 
Surprise might perhaps be expressed at 
the suggestion that a locomotive of this 
size could develop well over 2000 i.h.p. 
even for @ short period. But the original 
Churchward two-cylinder 4-6-0s of the 
“Saint ” class, which have the same design 
of cylinders and valves, have been proved 
capable of sustaining 75 m.p.h. on level 
roal with train loads of 375 to 400 tons 
behind the tender. Using the Johansen 
formula for train resistance, this would be 
equivalent to a drawbar pull (with a 400- 
ton train) of about 2? tons, 1250 d.h.p. 
I have had the privilege of riding on one of 
these engines in these conditions of running 
—actually 763 m.p.h. with a load of 420 
tons on level track—and from an estimated 
drawbar horsepower of 1300 an indicated 
horsepower of at least 1700 is suggested. 
This would require a mean effective pres- 
sure of 65 Ib per square inch, which is 
33 per cent of the steam chest pressure 
(assumed at 200 lb per square inch). 
This result was obtained with the reverser 
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set at 18 per cent cut-off. On the “ County ” 
class engine, No. 1016, using 25 per cent 
cut-off, at 72 m.p.h., the m.e.p. would need 
to be 90 lb per square inch, which, with 
a wide regulator opening and boiler pressure 
at 270 lb per square inch, does not seem 
unreasonably high. 

In connection with the recorded indi- 
cated horsepower of these engines I am 
informed by Mr. Hawksworth that in a 
series of acceleration trials held in Decem. 
ber, 1945, with engine No. 1000, the indi- 
cated horsepower registered ranged from 
1250-1400 at 40 m.p.h. to 1975-2003 at 
70 m.p.h. In heavy bank working in the 
same series of trials, indicated horsepower 
registered ranged from 1120 at 20 m.p.h. 
to 1420 at 30 m.p.h. 

The capacity of the “County” class 
engines to develop a high power output 
intermittently has enabled these very heavy 
trains of thirteen and fourteen bogie-coaches 
to be successfully worked over the steep 
gradients of the road north of Wolverhamp- 
ton, and the class as a whole ranks as a 
most interesting development of the basic 
Swindon two-cylinder design. 


World Energy Resources and Their 
Utilisation’ 
By A. PARKER, C.B.E., D.Sc. 


ITHIN the last 250 years, a period so 

short in relation to the age of the world 
that it is no more than a pin-point on the 
graph of time, there have been remarkable 
developments in the use of fossil fuels for the 
production of heat, light and power in the 
service of man. These developments have 
had a profound effect on the ways and 
standards of life and on human affairs 
generally. 

The effect of these developments is well 
illustrated by the changes that have taken 
place in Great Britain since the beginning of 
the eighteenth century. Coal has been used 
in Great Britain as a source of heat for at 
least eight centuries, but the quantity was 
very small before the year 1700. Even by 
that year the annual production was only 
about 3 million tons for a population of 6 or 7 
millions. Realisation of the possibilities in 
the use of coal for the generation of heat, 
light and power, combined with the skill and 
enterprise of our engineers and industrialists 
of the eighteenth and nineteenth centuries, 
gave Great Britain a good lead in the mech- 
anisation and industrialisation that followed. 
Great Britain was fortunate in having large 
reserves of coal of good quality, and of all 
types except brown coal and lignite. By the 
year 1800 the annual output of coal had been 
increased to between 10 and 15 million tons, 
and the population had risen to 10 or 11 
millions. Then began the great acceleration 
in the growth of industry until, by the year 
1900, the output of coal was in the region of 
220 million tons a year, the population had 
reached 37 millions, and the country had 
definitely moved over to dependence mainly 
on industry instead of on agriculture. 

Towards the end of the nineteenth century 
industrialisation had begun to spread rapidly 
to some other countries with good reserves of 
coal, especially in Europe and America. In 
consequence, our lead was becoming less pro- 





* Institution of Mechanical Engineers, November 
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nounced and overseas competition was in- 
creasing rapidly. 

All these developments during the nine- 
teenth century were based mainly on coal as 
the source of heat, light and power, and on 
the reciprocating steam engine. By the year 
1900 the gas industry was firmly established 
in Great Britain and some other countries ; 
by-product coke ovens were replacing the 
older, wasteful methods of making coke for 
the metallurgical industries; the manu- 
facture of water gas and of producer gas from 
coke and coal had reached an advanced 
stage ; and internal combustion engines with 
gas as the fuel were being widely used. 
Though the first oil wells in Roumania and in 
America had been drilled about fifty years 
earlier, the total production of petroleum 
was relatively very small. The harnessing 
of water power on any great scale was in its 
infancy, and electricity was almost a luxury. 

Within the last fifty years scientific and 
technical advances, accelerated by the effects 
of two major wars, have been so rapid that 
they seem to have outstripped the capacity 
of the mind of man to organise the use of this 
new knowledge for the maximum common 
benefit. Advances during this short period 
have included great improvements in internal 
combustion engines using oil for power for 
transport by land, sea and air; the develop- 
ment of the gas turbine and the jet engine for 
high-speed aircraft; great increases in the 
efficiency of boilers and steam turbines for the 
generation of electricity on a scale many 
times greater than at the opening of the 
twentieth century ; and asubstantial increase 
in the utilisation of water power. All these 
advances, with improvements in agriculture 
and in other directions, have enabled the world 
to support an increasing population at a 
higher average standard of living. In Great 
Britain, the population has risen since the 
year 1900 by about 13 millions to the present- 
day figure of more than 50 millions. World 
population has increased to a figure in the 
region of 2200 millions, and the annual rate 
of increase is now about 20 millions, or nearly 
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1 per cent of the total. If the same pro- 
gressive rate of growth continues, world 
population will reach 3500 millions by the 
year 2000. Clearly, there must be a limit to 
the size of the population that can properly 
be supported ; this limit has variously been 
estimated—or guessed—at figures between 
4000 millions and 9000 millions. 

Speed of travel is now so great—and it is 
increasing—that, by aircraft, a journe 
round the world can be completed within one 
week ; and messages can be transmitted over 
the world in a fraction of a second. Within 
the last ten years a beginning has been made 
in harnessing atomic energy. 

So far, the energy used to supplement the 
labour of men and animals has been derived 
mainly from the combustion of the fuels coal 
and petroleum. From what information is 
available it has been estimated that since the 
beginning of historical records the total 
quantity of coal that has been used is about 
85,000 million tons, and the total quantity 
of petroleum is about 9000 million tons. But 
the outstanding facts are that of this total 
quantity of coal one-half has been used 
during the last thirty years, and one-half of 
the petroleum during the last ten years. 
Since the year 1900 the world production of 
coal has been three times the total amount 
before that year, and the corresponding pro- 
duction of petroleum has been about forty 
times. These figures clearly show what 
enormous quantities of coal and petroleum 
have been used within the last fifty years in 
comparison with the total quantities from 
the beginning of historical records to the end 
of the nineteenth century. 

The stores of coal and petroleum in the 
earth’s crust are the accumulation of quan- 
tities of energy collected over geological 
periods of many millions of years by Nature’s 
method of saving a very small part of the 
energy received by radiation from the sun. 
They may be likened to a bank reserve of gold 
saved from income, but of much more 
importance. The rates at which coal and 
petroleum are now being used are very great 
in comparison with the rates of accumulation 
—so great relatively that the position is 
similar to that of a nation saving a part of its 
income every year for, say, a hundred years, 
and then spending the accumulated balance 
so rapidly as to exhaust it in a few days. If 
this is the position, there will eventually 
come a time when the reserves of stored 
energy will be exhausted and mankind will 
be compelled to obtain energy solely from 
income. With an increase in the population 
and the drive to improve the average 
standard of living, the demand for energy in 
the form of heat and power is certain to go on 
increasing. Further, with changes in the 
situation in the world as a whole, there will 
be more pronounced local or national changes. 

Wise planning, with the object of ensuring 
economic use of the available energy re- 
sources in the best interest of mankind, can 
only be achieved on the basis of a knowledge 
of the extent and type of those resources and 
the various ways of utilising them. Informa- 
tion on the resources, though far from com- 
plete, is steadily increasing, and rapid 
advances are being made in science and tech- 
nology. It is important, therefore, that the 
situation should be reviewed periodically to 
ensure that planning of utilisation of re- 
sources, including research and development 
work, is in the right direction, taking into 
account the factors affecting conditions in 
different parts of the world. With advances 


-in knowledge and other changes, any plan 


will require modification from time to time. 
The subject has been considered in certain 

aspects within the last thirty or forty years 

by several eminent authorities, including the 
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late Sir Dugald Clerk in the Thomas Hawks- 
ley Lecture of 1915 and Sir Alfred Egerton in 
the Lecture of 1940. Changes in the world 
situation within recent years, however, have 
been so marked, and progress in research and 
development work has been so rapid in some 
directions that the time has arrived when a 
broad review of the position should be useful. 
If the substance of my address, incomplete 
in many details as it must be, stimulates 
others to study the subject further, I shall 
have been amply rewarded. 

[The lecture then reviews in detail, so far 
as present incomplete information points, the 
resources and rate of production of various 
fuels, including coal, peat, petroleum, oil 
shale, natural gas, uranium, wood and vege- 
table and animal wastes ; and considers also 
the possibilities of using water power, includ- 
ing tidal power, wind power, terrestrial heat 
energy and solar energy. ] 


SUMMARY OF RESOURCES AND PRODUCTION 


In the light of the information already con- 
sidered, though much of it is incomplete and 
uncertain, it is useful briefly to review the 
available energy resources and the rates of 
production. 

Figures for reserves and production of the 
irreplaceable fuels for the world are given in 
Table I. The estimated reserves of all the 


TaBLE I.—“‘ Irreplaceable’ E nergy Resources of the World and Rates of Production 
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Resource | 
noillion tons 


(1) (2) 





Coals and lignites ... ... 6,167 
Peat (25 percent moisture 122 
Petroloum ...0 0.0 20. 2 cee cee eel 13 
Natural gas (expressed as petroleum 

Se a cm 5 


Oil in oil shale ... 








thousands of 
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It is not possible to give any useful esti- 
mate of the reserves of materials that might 
be used as sources of atomic energy for 
general utilisation. The technical difficulties 
and probable costs are such, however, that 
it is unlikely that atomic energy will be used, 
on a considerable scale, within the next fifty 
years to meet ordinary requirements. 

Of the replaceable sources of energy, it has 
been estimated that the forests of the world 
might provide, in addition to timber, fuel 
wood equivalent to between 380 and 670 
million tons of coal a year. Wood used as 
fuel during the last twenty years has been 
equivalent to about 200 million tons of coal a 
year. 

It is not possible to give estimates of the 
quantities of vegetable and animal wastes 
and by-products, including alcohol and 
methane, that might be obtained for use as 
fuel, but the total would probably be small 
in comparison with world energy require- 
ments. 

Estimates of potential annual production 
of electricity from non-tidal water power are 
equivalent to the thermal energy of 750 
million tons of coal a year, or 3750 million 
tons of coal used with an efficiency of 20 per 
cent to generate electricity. The installed 
capacity is equivalent to 165 million tons of 
coal a year at 20 per cent efficiency, or about 











Bituminous coal, Figures in column 
equivalent Annual (2) divided 
thousands of production, by those in 
million tons million tons column (4) 
(3) | (4) 

9,850 1,400 4,400 

61 17 7,200 

19 | 450 29 

110 45 

33 0-4 55,000 














NoTre.—The reserves of coals and lignites are probably greater than the estimates given ; and the reserves of peat, 


petroleum, natural gas, and oil shale are probably much greater than the estimates. 


It is certain that it will be 


possible economically to win and utilise only a portion of the true reserves, 


fuels together are equivalent to about 
6 million million tons of bituminous coal, and 
the annual production is equivalent to about 
2200 million tons of coal. If the fuels were 
interchangeable, and costs had not to be 
taken into account, the estimated reserves 
at present rates of production would be 
sufficient for 2700 years, or longer if allowance 
is made for the discovery of additional 
reserves. But costs are of great importance 
as a measure of the labour, materials and 
power required for exploitation; and the 
fuels are not readily interchangeable in 
utilisation. The general conclusion is that 
taking the world as a whole, the reserves of 
solid fuels (mainly coals) are sufficient for 
1000 or 2000 years or possibly longer, but 
that the reserves of oil and natural gas, even 
allowing for the discovery of additional re- 
sources, may not last for more than 50 or 100 
years. 

The position of Great Britain with regard 
to fuel reserves is less favourable than of the 
world as a whole or of some other countries, 
particularly the United States and the 
U.S.S.R. At present rates of production the 
reserves of coal in Great Britain, which can 
be economically won, cannot be relied upon 
for more than 200 or possibly 300 years. The 
reserves of peat are equivalent to only about 
twenty-five times the annual production of 
coal, and peat in suitable form has so far been 
relatively costly. Reserves of petroleum and 
natural gas are negligible, and the reserves of 
oil in oil shale are no more than five times 
Great Britain’s annual consumption of oil. 
In general, the position in Great Britain is 
more favourable than in most of the other 
Western European countries. 


4 per cent of potential capacity. Tidal power 
schemes have been considered with an esti- 
mated annual production of 10,000 million 
kilowatt-hours, a quantity of electricity that 
would require 5 or 6 million tons of coal a 
year, if generated at coal-fired stations. 

There are enormous sources of energy in 
the direct radiation from the sun to the earth’s 
surface, in the winds and in the internal heat 
of the earth. None of these sources has been 
used to any great extent owing to various 
difficulties, and in most circumstances rela- 
tively high cost. 

In general, the costs of collecting, harness- 
ing and distributing energy from the replace- 
able sources are so high that great extensions 
in developing their utilisation are unlikely in 
those areas where supplies of coal and oil are 
readily available at reasonable prices. 

Owing to the small area of the country, 
Great Britain is not so well endowed with 
the replaceable forms of energy, in relation 
to the size of the population, as are many 
other countries. But these resources are 
not being neglected. For example, the 
quantity of electricity generated from water 
power in Great Britain is equal to that from 
coal-fired stations burning 750,000 tons of coal 
a year, and the thermal value of the methane 
obtained from the fermentation of sewage 
sludge is about equal to that of 24,000 tons of 
coal a year. 

It has already been stated that the world’s 
annual consumption of the irreplaceable fuels 
is equivalent to 2200 million tons of coal. 
Adding to this figure the coal equivalents of 
wood fuel, vegetable and animal wastes and 
by-products, and non-tidal water power, gives 
a total consumption of fuel and energy, 
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excluding food for men and animals doin 
physical work, roughly equivalent to the 
thermal value of 2600 million or 2700 million 
tons of bituminous coal a year. The thermal 
value of food for the population of the world 
is equivalent to about 300 million tons, 
making a grand total of 3000 million tons of 
coal a year, or the equivalent of an average of 
nearly 1-4 tons for each member of the 
population. 

Of the world’s consumption of fuel and 
energy, 10 per cent is as food for the people, 
47 per cent as coals and lignites, 23 per cent 
as petroleum, 5 or 6 per cent as natural gas, 
7 per cent as wood, 5 or 6 per cent as water 
power, and | or 2 per cent from miscellaneous 
sources, 

In general, those countries with the greater 
fuel and energy consumptions in relation to 
size of population have the higher average 
incomes. This observation indicates the 
importance of supplies of energy to supple. 
ment manpower if reasonably high standards 
of living are to be maintained. It is interest- 
ing to note, therefore, that in comparison 
with the world average of the equivalent of 
1-4 tons of coal per person annually, the 
figure for the United States is about 7 tons 
and that for Great Britain is roughly 4 tons. 
On the assumption that the great resources of 
fuel and energy in the United States are used 
at least as efficiently as elsewhere, and the 
evidence indicates that they are, it is not 
surprising that the United States is relatively 
so prosperous. ; 


UTILISATION AND EFFICIENCY 


From the information so far considered in 
this lecture, it might be concluded that the 
total resources of the irreplaceable forms of 
energy—coals and lignites, peat, petroleum, 
oil shale, natural gas and possibly atomic 
energy—are sufficient at present rates of 
production and utilisation to meet the needs 
of the world as a whole for many centuries 
and that even when these resources are 
exhausted there is sufficient energy available 
in the replaceable forms—wood, crops, 
vegetable and animal wastes, water power, 
winds, terrestrial heat and direct solar radia- 
tion—to satisfy requirements with a reason- 
ably high standard of living so long as the 
world is habitable. A broad conclusion of 
this kind, however, would be misleading and 
give a false measure of the situation. Before 
these resources can be utilised they have to 
be garnered, harnessed, distributed and 
changed in form by methods and processes 
requiring labour, materials and the dissipa- 
tion of energy. Further, the resources are 
not evenly distributed over the world in 
relation to requirements, which vary greatly. 
It must be emphasised, therefore, that, in 
spite of the vast resources for the world as a 
whole, there may be, and, in fact, are, many 
large areas in which the energy desired cannot 
yet be provided economically, and where 
there are acute shortages of fuel. The 
position is also affected by national and 
political considerations, but these are not 
within the scope of this lecture. 

Every scientific and technical advance 
towards improving the overall efficiency of 
collecting, harnessing and distributing fuels 
and forms of energy increases the availability 
locally and over a larger area. Within the 
last few decades, as the result of research, 
there have been many improvements in the 
efficiency of production and utilisation of fuels 
and energy. Even so, the overall efficiencies 
are still very low and leave room for great 
advances. Some of these improvements 
have been offset to a greater or less extent by 
the fact that the more easily accessible re- 
sources of coals and oils and other fuels have 
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been exploited and depleted first, so that the 
difficulties to be overcome tend to increase. 

A few of the directions in which improve- 
ments in efficiency have been effected have 
been discussed in detail in several earlier 
Hawksley Lectures. A year ago, for example, 
Mr. K. Baumann gave an authoritative review 
of progress during the past thirty years in 
the development of heat engines. It is not 
possible, nor would it be appropriate, in this 
lecture to consider in detail the efficiencies of 
utilisation of fuels and other forms of energy 
for the numerous requirements, but observa- 
tions on a few examples may be useful in 
indicating the general position. 

As a kind of base line, consider first the 
work output that can be obtained by manual 
labour. A labourer turning a winch for a 
total period of eight hours can do useful work 
equal to 0-6 h.p.-hour, which is equivalent to 
between 1500 and 1600 B.Th.U. If his daily 
ration of food has a thermal value of 12,000 
B.Th.U., then by analogy with a machine his 
efficiency of converting the fuel food into 
useful work is about 13 per cent. With other 
forms of manual work the corresponding 
efficiency may be a little higher, or it may be 
much lower. For example, in lifting earth 
with a spade to a mean height of about 5ft for 
eight hours the useful work is only about 
(0-1 h.p.-hour, equivalent to only 250 B.Th.U. 
or an efficiency of 2 per cent. 

Large quantities of the irreplaceable fuels— 
coal and peat, and some of the petroleum and 
natural gas—are used directly or indirectly 
for providing warmth, hot water and cooking 
in homes, factories and other buildings. In 
Great Britain, with mainly open fires burning 
coal, the average thermal efficiency of the 
domestic heating appliances, calculated on 
the thermal value of the fuel as supplied to 
the appliances, is no more than 20 per cent. 
The corresponding efficiency in the houses of 
some other countries, including the United 
States, Germany and Scandinavia, where 
closed stoves are common, is in the region of 
40-50 per cent. 

Within the last fifty years the efficiency of 
carbonisation of coal at gasworks and coke 
ovens has been raised steadily until it is now 
75-80 per cent. But carbonisation alone does 
not provide heat or energy. It converts the 
coal into gas and coke which can be burned to 
provide heat and energy for certain purposes 
at efficiencies greater than are practicable 
direct from the coal. At the same time, 
useful chemical by-products are obtained. 
The final efficiency of generation of heat and 
power from the original coal through the 
products gas and coke is well below 75 or 80 
per cent; and the average is probably less 
than half this percentage, depending on the 
stages included in the calculation. 

Since 1920, with improvements in boilers 
for raising steam, in steam turbines, and in 
other equipment, there has been a great 
increase in the efficiency of generation of elec- 
tricity from coal. In 1938 the average quan- 
tity of coal to produce 1kWh of electricity in 
Great Britain was 1-4 lb, in comparison with 
3-4lbin 1921. But even with this enormous 
improvement the heat equivalent of the elec- 
tricity generated in 1938 was only 21 per cent 
of the thermal value of the coal burned under 
the boilers. Owing to difficulties caused by 
the 1939-45 War, the average efficiency is no 
greater now than it:was in 1938, but it is 
expected that there will be further improve- 
ment within the next few years. 

With steam locomotives on railways, for 
several reasons, the efficiency of using the 
coal, as measured by the useful power, is only 
5 or 6 per cent. In many furnaces at metal- 
lurgical works not more than 4-5 per cent 
of the heat of the coal burned is usefully 
employed. 
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As Mr. Baumann pointed out a year ago, 
there have been appreciable improvements in 
the last thirty years in the efficiencies of 
various types of heat engine using gas, oil and 
steam raised from coal, and many of the 
engines are capable of an efficiency of more 
than 30 per cent, measured on the thermal 
value of the fuel supplied. 

Other examples could be given; but, in 
spite of the advances, the average efficiency 
of utilisation of fuel and power resources 
must be well below 20 per cent as ordinarily 
measured. There is thus great scope for 
improvement, and there must be determined 
efforts to this end if waste is to be reduced, 
and more power is to be made available with- 
out an unduly rapid depletion of those irre- 
placeable fuels that are most easily accessible. 
Unless there are improvements in face of the 
slowly increasing difficulties, it will not be 
easy to raise the standard of living or even 
to maintain the standards. 

Measurements of efficiency as ordinarily 
understood among engineers are of great 
value in comparing processes and equipment 
of different types and design to serve the 
same main purpose. Tests providing suffi- 
cient data for the construction of thermal or 
energy balance sheets show where the main 
losses and defects are, and thus point the way 
to improvements. Unless, however, the 
limitations of the measurements and of the 
figures for efficiency so obtained are fully 
understood, grossly misleading conclusions 
can be drawn, and, in fact, have been drawn, 
by those who have taken a narrow view. 
Figures for thermal or energy efficiency 
usually refer only to one or two parts of a 
whole complex sequence of events from the 
original source to the last stage of utilising 
the heat or energy. 

Consider, for example, the production and 
utilisation of gas and coke. This involves 
coal mining, coal preparation, handling, 
transport from the colliery to the site of the 
gasworks or coke oven, transfer to the 
carbonisation or gasification plant, collection 
and storage of the coke and gas, transport 
and distribution to the consumers, and use of 
the product fuels in equipment for the 
generation of heat and power. Of all these 
stages, only the carbonisation and gasifica- 
tion processes, and the processes of utilisation 
can readily be tested to give figures for 
thermal efficiency as ordinarily understood. 
Yet all stages require labour, power and 
equipment of various kinds in the con- 
struction and maintenance of which labour, 
fuel and power have to be employed. Another 
example is the supply of electricity from coal- 
fired stations, which involves a_ similar 
sequence of operations or processes, with only 
the processes of raising steam, conversion of 
the energy of the steam into electricity and 
the processes of utilisation of the electricity 
amenable to expression in ordinary terms of 
thermal efficiency. The heat pump can give 
a thermal efficiency, as ordinarily calculated, 
of more than 100 per cent ! 

Processes with the highest thermal effi- 
ciency in the narrow technical sense are not 
always those with the highest overall effi- 
ciency, because the additional thermal effi- 
ciency may be obtained at an extra cost dis- 
proportionately high in other directions in 
labour, power and materials. How can the 
whole of the operations be expressed to give 
a true overall figure for comparative efficiency 
or usefulness ? The best guide—and it has 
limitations—is the cost of the service to the 
user. True overall cost is not always easily 
obtained with the complexities of subsidies, 
tariffs and other devices, which may for 
various reasons be necessary or desirable. 
Cost may be appreciably affected also by the 
efficiency or inefficiency of organisation and 
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supervision. Nevertheless, cost seems to be 
the only method of ensuring that all factors 
are included. 


UNERGY IN THE SERVICE OF MAN 


It has been estimated that the fuel and 
energy used annually in the world is equiva- 
lent to the thermal value of 1-4 tons of coal, 
or about 400 therms, for each of the popula- 
tion of 2200 millions. This figure of 400 
therms includes roughly 40 therms as food. 
World distribution of production and utilisa- 
tion of the fuels, in relation to the distri- 
bution of population, is very uneven. In the 
United States, where fuel and energy utilisa- 
tion is higher than in any other country, the 
quantity per person per year is equivalent to 
7 tons of coal, of which rather more than one- 
third is used for providing warmth, hot water 
and cooking in homes and other buildings, 
leaving the equivalent of 4-44 tons, or 1200 
therms, for transport and industrial pro- 
cesses generally. Assuming that the 1200 
therms as fuel is used with the same overall 
average efficiency as that possible with food 
as a fuel in providing manual labour, the 1200 
therms can be considered as providing each 
individual with twenty-seven servants to 
assist him in meeting his needs. Great 
Britain comes next with the equivalent of 
4 tons of coal a year, of which about one-half 
is for warmth, hot water and cooking, leaving 
2 tons or 600 therms for transport and indus- 
trial processes. This is equivalent to pro- 
viding each individual with thirteen or four- 
teen servants. Take these servants away, or 
employ them less efficiently, and the standard 
of living must fall. 

Before the war fuel consumption in Ger- 
many in relation to the size of population was 
similar to that in Great Britain, but in most 
other countries it was much smaller. 

There is no doubt that the higher standards 
of living in the United States and Great 
Britain, in comparison with the standards in 
most other countries, have been built up 
largely on the availability of fuels and on the 
ingenuity, skill and enterprise of scientists 
and technicians in making use of them. Until 
recent years the fuels have been cheap, and 
there has, in consequence, been much waste. 
It is unlikely that they will ever again be 
relatively so cheap. Not only for this 
reason, but in the interests of conservation, 
particularly with the growing demands for 
energy to maintain and raise the average 
standards of living, waste must be drastically 
cut down and there must be continuous 
striving towards greater overall efficiency. 
Here is an enormous and important field for 
research and development work, which the 
world cannot afford to neglect. 


ConcLUDING NOTE 


What is the lesson for Great Britain ? This 
country was the first to realise the value of 
fuel and power and to use her native inge- 
nuity and skill in exploiting her coal resources 
in the development of industry. For some 
time competition from abroad was not great. 
Other countries with good coal resources then 
followed, and the United States not only 
began to use her vast reserves of coal, but 
was also the first to exploit her petroleum 
reserves. In consequence, competition has 
steadily increased. It can be expected that, 
in course of time, countries that are still 
backward but have good reserves of coal or 
oil, either known or still to be discovered, will 
begin to develop and competition will be 
intensified. Their peoples, however, will no 
doubt demand higher standards of living, 
which should lead to greater international 
trade if political considerations do not 
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operate prejudicially. National ability, skill 
and hard work will then begin to play an even 
greater part in achieving success. 

For many years the prosperity of Great 
Britain will undoubtedly be dependent 
largely on the utilisation of our main asset, 
coal, with the greatest overall efficiency, com- 
bined with high efficiency in all our activities, 
in industry, trade and agriculture. On the 
basis of existing scientific and technical 
knowledge, properly applied, it is certain that 
within a few years we could save several 
millions of tons of coal a year without any 
reduction in the useful heat and power 
obtained. Better still, we could increase 
industrial productivity with some reduction 
in costs by obtaining larger quantities of 
useful heat and energy from the same amount 
of coal. 

With our dearth of indigenous petroleum, 
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there must be determined efforts to devise 
economic methods of making oil from coal or 
of using coal directly or indirectly to take the 
place of oil. Even if full economic success in 
making oil from coal were not achieved under 
conditions in Great Britain, the information 
and experience would be a good insurance 
and would probably lead to trade in providing 
e,uipment for those territories overseas 
where conditions are relatively favourable for 
such processes. 

With our native talent success can be 
achieved provided that it is based on the 
foundations of adequate scientific and tech- 
nical knowledge, research and development 
work, and good organisation and team work. 
The price of success is hard work, vigilance 
and sound judgment, with avoidance of ail 
unnecessary waste, whether of manpower or 
material. 


M.V. “ Balmoral”’ for Isle of Wight 


Services 
By G. W. TRIPP, O.B.E., F.C.G.1., M.I.C.E. 


HE need for more modern vessels to 

ply on the Royal Mail route between 
Southampton and Cowes has been felt for 
some time, for while the M.V. “ Vecta,”’ 
built in 1938, has proved her worth on the 
service, some of the old paddle-wheel craft, 
excellent steamers of their day, are no 
longer capable of meeting modern require- 
ments. Accordingly, the Southampton, Isle 
of Wight, and South of England Royal 
Mail Steam Packet Company decided to place 
an order with J.I. Thornycroft and Co., Ltd., 
for a sister ship to “‘ Vecta,” but one incor- 
porating many improvements. Originally 
‘* Vecta ’’ was of particular interest in that 
she was driven by Voith-Schneider pro- 
pellers, which gave her almost uncanny 
manceuvrability, and she proved very suc- 
cessful. But the war came and with it 
difficulties arose in connection with obtain- 
ing spare parts, making the Company decide 
to convert her to standard screw propulsion, 
an interesting conversion, which was fully 
described in THE ENGINEER at the time. 
The new vessel, built in the same yard, is 
also driven by orthodox screw propellers. 

The new vessel takes the name of an 
excursion steamer, of an entirely different 
class, but one which for many years was 
very popular with the public for her long 
coastal and cross-channel trips from south 
coast resorts. After war service she was 
returned to her owners in such-a state that 
reconstruction was considered unjustifiable. 


The fact that the new ship bears the same 
name probably accounts for the erroneous 
statement that appeared in several papers 
to the effect that she was the old craft 
reconditioned. 

“Balmoral” has been built essentially 
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M.V. ‘** VECTA’’ 
for the Southampton-Cowes passage, on 
which it is necessary to have three vessels 
in commission, and requirements will now 
be adequately met by herself, ‘‘ Vecta,”’ 
and the latest paddle-steamer, ‘‘ Princess 
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Elizabeth,” while the first diesel ship in the 
fleet, “‘ Medina,” will be held as reserve. 
The leading dimensions of “ Balmor:l ” 
are as follows: length overall, 203ft 6in; 
between perpendiculars, 196ft 8in ; breath, 
moulded, 30ft ; depth, 11ft ; mean drauvht, 
6ft Tin; tonnage, 688-1 gross, 298-3] 
registered. Her service speed is 15 knots, 
and it might be mentioned that on trials 
she attained a speed of 16-55 knots on the 
measured mile. 

For the sake of comparison, a few of the 
leading dimensions of the old ‘‘ Balmoral ” 
and of the “ Vecta”’ are given. The former 
had a length between. perpendiculars of 
236ft; breadth, 27-1ft; depth, 9-«ft; 
tonnage, 473 gross; her paddle-whvels 
were driven by compound engines with two 
cylinders, 36-5in and 66-5in diameter, 
respectively, by 66ft stroke, giving her a 
speed of 20 knots. “ Vecta”’ has a length 
between perpendiculars, 191ft; breadth, 
30-2ft; depth, 8-7ft; tonnage, 630 gross, 
and her twin-screws are driven by oil 
engines with cylinders, of which there are 
twelve, 15in diameter, and with a stroke of 
20in. 

The arrangement of ‘‘ Balmoral’s”’ main 
deck is entirely different from her older 
sister in that the car ‘accommodation, 
accounting for 1560 cubic feet, is now at the 
stern instead of the bows, the bows being 
used for a spacious dining saloon with seat- 
ing accommodation for sixty-four persons. 
The amidship section surrounding the engine- 


aT 


SHOWING DOORS OPEN IN Bows 


room is all-enclosed, and provided with 
seating, thus affording shelter in rough 
weather. A bar and toilet facilities are also 
on this deck. On the lower deck is a spacious 
saloon equipped with upholstered seats, 
arranged in bays, and with a bar at the 
extreme end. Over part of the main deck 
the promenade deck provides shelter for 
part of the car space, and has an exceptionally 
comfortable lounge forward and a smaller 
one aft, from which access can be made to 
the main deck without the necessity for 
braving the elements. Accommodation for 
officers and crew is on the main deck, and 
is of a high standard. Above the forward 
deck lounge the wheelhouse and _ wireless 
room are located, the latter being equipped 
with radio telephony, and sound production 
unit with loud speakers to the public rooms. 

The main engines, built by J. I. Thorny- 
croft and Co., Ltd., by arrangement with the 
Newbury Diesel Company, Ltd., consist 
of two six-cylinder “ Sirron ”’ diesels, direct- 
reversing, airless injection, each develop- 
ing 600 b.h.p. at 300 r.pm. They drive 
the 5ft 6in screw propellers by means of 
shafting of 6in diameter tailshaft, 5-5in 
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diameter intershafts, swelled in way of 
bearings. The bearings are cast steel bushes 
lined with white metal in the stern tube, 
and “ Michell”? type plummer blocks and 
thrust. There is a “ Cedarvall”’ oil-retain- 
ing device at the after and forward ends of 
the stern tube. Two generating sets supplied 
by R. A. Lister (Marine Sales), Ltd., 
of Dursley, each have six-cylinder four- 
stroke diesel engines of 53 b.h.p. at 1000 
r.p.m., which are coupled to a direct- 
current 35kW, 220/230V marine generator. 

There are two air compressors. One is a 
vertical two-stage machine for a pressure of 
400 lb per square inch, and a volume F.A.D. 
of 20 cubic feet per minute. This compressor 
is coupled to a 10 h.p. electric motor of 
220/230 voltage, running at 720 r.p.m. 
The other compressor also for a pressure 
of 400 Ib per square inch, but with a volume 
F.A.D. of 13-5 cubic feet per minute, is 
mounted on the port diesel driven generating 
set. There is a sanitary and bilge pump 
capable of handling 15 tons of sea-water 
per hour, against a 50ft total head, and 
another for bilge and general service to 
handle 30 tons of sea-water- against a 50ft. 
total head, each driven by an electric motor 
For providing hot water an Ideal “ Britan- 
nia ”’ boiler rated at 165,000 B.Th.U., has 
been installed with a furnace arranged for 
burning diesel oil. There is a 60-gallon 
indirect hot water cylinder calorifier for 
supplying the various radiators with which 
the vessel is furnished. The galley is well 
designed for supplying the hot meals that 
have always been a special feature of this 
line, and has two oil-fired ranges, one being 
an oven of 6ft by 2ft, and the other 3ft by 
lft, each fitted with one ‘‘ Kempsafe ” 
oil burner. Among the electrical equipment 
in the galley may be mentioned urns and 
egg boilers. Suitable refrigeration and cool- 
ing cabinets have been provided. 

The steering of the vessel is effected by 
a hydro-electric unit in the aft compart- 
ment controlled from the bridge by tubular 
shafting. There are two rudders, the torque 
for each being 17-5 inch tons at a maximum 
angle, port or starboard, of 35 deg. There 
is a wheel on the poop deck for manual 
operation. A combined electric and hand- 
power windlass has two independent cable 
lifters and two warping drums, capable of a 
direct pull of 2} tons at 30ft per minute or 
1} tons at 60ft per minute. Speed accelera- 
tion is obtained automatically by a load 
discriminator in the control gear. For 
coming into piers there is an electric warping 
capstan with barrel 12in diameter at the 
waist, giving a direct pull of 2 tons at a 
speed of 50ft per minute, or of 1 ton at 100ft 
per minute. This capstan is driven by a 
12 h.p. 220V direct current reversible motor 
with load discriminator for speeds of 750 
or 1500 r.p.m. 

The safety of passengers is catered for 
by two lifeboats 21ft by 7ft by 2ft Tin, 
lowered by “ Columbus ”’ mechanical davits 
and gear, and there are also buoyant seats 
of varying capacity from ten to forty per- 
sons on each, while fire-fighting is effected 
by a No. 1 quality firehose, with branch 
pipes and nozzles. There are also hand 
extinguishers of “ Frango”’ soda-acid, and 
‘“‘ Firesuds”’ foam types. There is one 
* Downton ’’ hand pump with barrel 4in 
diameter and with branch to connect to the 
fire main and instantaneous hose connection. 

Altogether, “‘ Balmoral” is a notable 
addition to the fleet, which is known locally 
as ‘Red Funnel Steamers,” she is excep- 
tionally well equipped, while her pear- 
shaped and substantial red funnel, and two 
masts, give her a pleasing appearance. On 
Thursday, November 17th, she made a 
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demonstration cruise for directors of the 
company, representatives of the Isle of 
Wight, and others interested, during which 
she showed how well she could behave when 
the south storm cone was flying, and her 
steadiness and smooth running were very 
evident. 

The author’s thanks are due to the direc- 
tors of the Company and to Captain Clarke, 
D.S.C., the General Manager, for facilities 
for going over this ship and for the readiness 
with which information was supplied. 


Railway Motive Power* 


By SIR EUSTACE MISSENDEN, 
O.B.E.,M-.Inst.T, 

Railway motive power is remarkable, 
in comparison with other means of trans- 
port, in the long life which the engineers and 
accountants have contrived to give it. Thus, 
while a steam or electric locomotive has a 
life of thirty to forty years, a cross-channel 
passenger vessel has one of only twenty-five 
years, a motor-bus ten to fifteen years, and an 
aircraft merely some five to ten years. The 
long working life of railway motive power, 
in spite of undoubted advantages, presents 
the very real problem of obsolescence, especially 
in comparison with these other forms of trans- 
port, with their ability to incorporate so much 
more quickly and easily the results of technical 
progress. - 

The future of the steam locomotive must 
be examined impartially and, in any comparison 
with other forms of motive power, like must be 
compared with like. It is wrong to contrast 
an out-of-date steam-operated service with 
motive power and coaching stock, say, forty 
years old, with a modern electric service, the 
introduction of which has been accompanied 
by an extensive programme of permanent way, 
signalling, station modernisation and other 
works, so that all the defects of the one are 
attributed to steam traction and the merits 
of the other to electrification. The comparison 
should be between a modern steam and a 
modern electric or diesel service, operating 
under as similar conditiors as practicable. 

The steam locomotive is a self-contained 
power unit, the power output of which, within 
the limits imposed by the loading gauge, 
length and axle-loading, is determined by the 
capacity of the boiler to generate steam and 
by the efficiency of the cylinders in converting 
the energy into rotary motion at the wheels. 
The steam locomotive is simple to construct, 
robust in service, has a long life and a com- 
paratively low first cost. Thus, to-day, a 
main line express passenger 4-6—2 locomotive 
costs some £17,000—-£18,000; a 4-6-0 mixed 
traffic some £14,000, and a 0-6-0 shunting 
tank some £5500. 

Its overall thermal efficiency is low; in 
fact, in an orthodox locomotive, only 7-9 
per cent of the heat energy in the coal is con- 
verted into work at the wheel. In view of the 
many old locomotives we have in service, 
the efficiency of our stock as a whole is below 
this figure. The steam locomotive also suffers 
from the disadvantage of poor acceleration at 
speeds up to 30/40 m.p.h., and from the 
absence of any reserves of energy or outside 
source of power on which it can draw for short 
periods, such as when starting or climbing a 
steep gradient. 

The steam locomotive needs considerable 
preparation for duty, periodic replenishment 
with coal and water, and attention after duty 
and, from the operating point of view, has certain 
serious limitations, especially in connection 
with passenger services. The availability of 
the steam engine generally is curtailed by its 
need for periodical attention. Much has been 
done in recert years to reduce these disadvan- 
tages, but fundamentally the problem of increas- 
ing its availability still remains. 

Some overall improvement in the steam 
locomotive is, of course, to be anticipated from 
the gradual replacement of out-of-date loco- 
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motives by new, incorporating minor advances. 
Valuable as these improvements may be, 
they do not really touch the fundamentals. 
The steam locomotive inherently is inefficient 
and an extravagant user of coal. It is expensive 
to operate, service and maintain. Its operat- 
ing characteristics prevent it from providing 
the quality of service required and expected 
by the public and which the railways must 
give if they are to survive. What is there to 
replace steam traction ? 


Tue Gas TURBINE 


The gas turbine appears to offer potentialities, 
especially in comparison with diesel-electric 
traction. These include greater simplicity, 
through the replacement of the complicated 
reciprocating diesel engine by the turbine, 
lower capital cost and a reduced length and 
weight for equivalent horse-power. The electric 
transmission gives it many of the character- 
istics and operating advantages of the diesel- 
electric—and even the electric locomotive 
while it uses a cheaper grade oil and should be 
simpler and less costly to operate, service and 
maintain than a diesel-electric locomotive. 
It is, however, still in an early stage of develop- 
ment, which may require some considerable 
time. 





DIESEL AND ELEcTRIC TRACTION 


We are therefore, in practice, left to a choice 
of diesel or electric traction. The electric and 
the diesel-electric locomotive have much in 
common and both are modern and highly 
efficient forms of motive power, with charac- 
teristics and operating possibilities better able 
to provide the type of service and speeds 
required in the future than steam traction. 

The diesel locomotive, which, like the steam 
locomotive, is a self-contained power unit, 
makes use of the high thermal efficiency of the 
internal combustion engine. It is essential, 
however, to interpose a transmission system 
between the diesel engine and the locomotive 
driving wheels, and this, in principle, can be 
mechanical, hydraulic or electric, although 
satisfactory forms of the first two have not 
yet been evolved for outputs in excess of 
300-400 h.p. But the “Fell” 4-8-4, 1600 
h.p., diesel-mechanical experimental locomo- 
tive now under construction holds out pos- 
sibilities for the development of a satisfactory 
form of mechanical transmission for the higher 
power ranges. If success is achieved, it will 
greatly simplify and reduce the capital cost 
of the diesel locomotive. 

The diesel-electric locomotive is, especially 
in a main-line version, complicated, heavy and 
very expensive in first cost. Thus, in this 
country, a 1600 h.p. single-unit main-line 
diesel-electric locomotive costs some £70,000— 
£80,000, or roughly four times that of a steam 
locomotive, and twice that of an electric loco- 
motive of similar power. Even the 350 h.p. 
0-6-0 diesel-electric shunting locomotive, which 
has become a standard model, costs some 
£20,000, or between three and four times as 
much as a 0-6—0 steam shunting tank. 

So far it has not been found possible to build 
within the limits of the British loading gauge 
a single-unit diesel-electric locomotive in excess 
of 1600 h.p., and as more than this is needed 
to work heavy main line trains at express speeds 
twin units are necessary. The extra length 
of a twin-unit diesel compared with a steam or 
electric locomotive is a serious matter in this 
country, with our short platforms and limited 
signal and point clearances at stations. 

The great economic problem with main- 
line diesel-electric traction in this country, 
apart from the oil question, is that of finding 
rosters which will allow the diesels to be so 
continuously employed that they will be able 
to run the long mileages and haul the loads 
which alone will enable them to recoup their 
much greater capital costs during their much 
shorter life, possibly only twenty-five yeas, 
compared with steam or electric traction. 
The character of traffic and operating condi- 
tions will make it difficult, if not impossible, 
to provide economic rosters for main-line diesels, 
except on selected workings. 

The future of the diesel in this country, at 
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the moment, in my view, lies (i) as a shunter 
at large yards, where work is more or less con. 
tinuous throughout the twenty-four hours; 
(ii) in the form of a medium-powered unit for 
use on branch lines in electrified areas and 
(iii) possibly railcars. The 350 h.p. diesel. 
electric shunter, in spite of its high capital 
cost, has proved itself more efficient and 
economic—especially with one-man operation 
—than the steam locomotive, so long as the 
character of the traffic and operating conditions 
are such that full advantage can be taken of 
the availability of the diesel. The diesel 
offers great possibilities for use in conjunction 
with electrification, for branch line, private 
siding and yvard working, so that the provision 
of the electric installations can be kept to a 
minimum and the considerable capital expen. 
diture involved eliminated. 


ELECTRIFICATION 


The electric locomotive, and also the multiple 
unit train, is not a self-contained unit; in 
coasequence any system of railway electrifice- 
tion involves considerable capital expenditure 
on the provision of a power distribution system, 
including sub-stations and an overhead con- 
ductor or a third rail. Electric traction has 
all the advantages of diesel traction and usually 
a greater performance in climbing gradients ; 
suitability for multiple-unit operation and 
economy in coasting. Apart from periodical 
examination and servicing, electric locomotives 
and multiple-unit trains are ready and available 
for continuous use at any time. But electri- 
fication, in this country, can be justified only 
if the increases in traffic and revenue attracted 
by the improved services and/or a reduction 
in working expenses, are sufficient to meet the 
increased capital charges involved. 

On suburban and inter-urban routes, experi- 
ence almost everywhere—both in this country 
and abroad—has been that the faster, cleaner, 
more frequent and regular services introduced 
following electrification have resulted in sub- 
stantial increases in traffic and revenue. For 
main line, as opposed to suburban, electri- 
fication, the economic justification must depend 
primarily on a reduction in working expenses, 
since the possibilities of securing material 
increases in passenger traffic and revenue are 
necessarily more limited. 

It is my conviction that the economic and 
operating advantages and the attractiveness of 
electric traction are so great and the traffic 
density or a considerable proportion of the 
system is sufficient to warrant—or rather 
render essential—the early and_ progressive 
extension of electrification for main-line pas- 
senger and freight traffic, as well as for inter- 
urban and suburban services. There may be 
large-scale experiments with diesel traction, 
but its most appropriate function seems to be 
complementary to electrification. It is most 
unlikely that diesel traction will sweep this 
country as it has done the United States of 
America. 

Given the necessary economic stability and 
reasonable financial resources, a bold elec- 
trification policy, coupled with judicious use 
of diesel traction, and backed by faith in our 
industry, can, as nothing else, bring about the 
rehabilitation of British Railways. 


—_——__>——_ 


DEMONSTRATION OF MOBILE Rapio at LONDON 
Arrport.—A recent demonstration organised by 
Marconi’s Wireless Telegraph Company, Ltd., in 
co-operation with Pan American World Airways, 
showed how time and labour can be saved and 
efficiency increased when v.h.f. radio is used for 
passing instructions rupidiy from head office 
to ground crews as an aid to the towing and 
parking of aircraft, and for receiving reports 
at head office from members of the staff who 
are the other side of the airport. A Marconi type 
“H16A” 10W transmitter/receiver was installed 
at the — and guests were able to hear the 
operational instructions and reports passed between 
Pan American headquarters, an engineer on the 
runway who wore a type “ H 19 ” “ Walkie-Talkie,” 
and a tractor driver who had a 2W transmitter/ 
receiver (type ‘““H 18”) mounted on his tractor. 
Equipment of this kind is in regular use at London 
Airport by Pan American Airways. 
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Docking Pits for London Transport 
Vehicles 


YEAR or less ago the engineers of London 

[ransport designed a new major docking 
pit for introduction in all future garages. 
When it was later decided that the garage at 
St. Albans was in need of two additional pits, 
the opportunity was taken to construct them 
to the proposed new design in order to gain 
first-hand experience in their use. The choice 
of St. Albans for this purpose was perhaps 
fortunate, as it is concerned with the main- 
tenance of a number of ‘‘ Q ”’ type side-engined 





PiITs WITH BRIDGE PIECES IN POSITION 


and *‘ TF” type under-floor engined vehicles 
and the new pit design is particularly suited to 
handling vehicles with these engine arrange- 
ments, as well as those with the usual forward 
engines. 

The new pits are now in service and their 
design and arrangement can be seen in the 
photographs we reproduce on this page. The 
principal feature of the new design is a central 
communicating trench and although at St. 
Albans this trench had to be foreshortened 
owing to the close- proximity of existing pits 
in the new garages it will run the full width 
of five pits. The introduction of this central 
trench increases considerably the amount of 
natural lighting available to maintenance 
operatives as well as giving a much greater 
area in which to work. Each of the pits is 
33ft long, 4ft 6in deep and has an effective 
width of 3ft 6m with a maximum width of 
4ft 6in. The communicating trench is 7ft 6in 
wide, and the dimensions of the pit are such 
that once a vehicle is in position work can be 
carried out simultaneously on the engine or 
front axle, the gearbox, transmission and rear 
axle, with the maximum ease. This new lay- 
out overcomes one of the main drawbacks of 
the orthodox type of pit, where the long, 
tunnel-like arrangement not only restricts 
working space but also makes the continual 
use of ‘‘ wander-lead ”’ inspection lamps inevit- 
able. In the new pits maintenance operatives 
can move freely from end to end of a vehicle, 
unhampered either by their workmates or by 
trailing cables. 

To overcome the problem of running vehicles 
on to the pits over the gaps left by the centre 
trench, light-weight, hinged bridge pieces, 
supported by a centrally disposed telescopic 
strut, have been introduced. These bridges, 
which can be seen in their operative position 
in two of the accompanying illustrations, are 
fabricated duralumin sections, each weighing 
some 70 lb and capable of taking a load of 
1-6 tons. The two sections forming each bridge 
are carried on hinge-pins in the pit walls and 





when lowered rest on rubber buffers let into 
the walls. When a bridge is being set in its 
working position the two halves are raised 
and clipped together by swivel latches. <A 
telescopic centre support with a spigot base 
is then set in a hole in the floor of the trench, 
midway between the ends of the bridge. The 
column of the centre support is then raised 
until a plate with side location ribs relieves the 
load on the latches, when a locating pin can 
be thrust through holes in the base upright 


member and the column to complete the 
assembly. A bridge can be raised and fitted 
with its central support member by two men 
in less than one minute. Once a vehicle has 
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without the introduction of ancillary equip- 
ment. These pit jacks are hydraulically oper- 
ated through control valves in the pit itself 
and their platforms, when they are not in use, 
fit flush with the garage floor. The jack rams 
are 10gin diameter and pressure fluid is supplied 
by a pump, driven by a 3 h.p. motor, which 
is situated on the garage wall some dis- 
tance from the pits. Vehicles of more 
than 16ft 4in wheelbase are positioned 
with either their front or rear wheels on the 
jack platforms, according to the requirements 
of the job. 

Artificial illumination is provided by six 
3ft fluorescent tubes in cast aluminium 
housings, set in recesses in the pit walls. These 
tubes are protected by armour plate glass and 
the complete fitting is hoth gas and flame- 
proof. The walls of the pits and the communi- 
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JACKING SYSTEM CONRROLS AND FLUORESCENT LAMP FITTINGS 


cating trench are finished in oil-resisting white 
glaze tiling and where a concrete surface is 
exposed at higher levels it has been coated with 
oil-resisting enamel. These finishes give the 





Bus OVER PIT WITH 


been driven across a bridge the support can 
be lowered and removed and the two bridge 
sections swung down to leave an unobstructed 
working area. 

Another innovation is the installation of 
permanent pit jacks which are so placed that a 
London Transport vehicle of the standard 
pre-war wheelbase of 16ft 4in can be driven on 
them. With these jacks each of the vehicles’ 
four wheels can be raised or lowered as required 





ONE JACK IN ACTION 


maximum possible surface area for reflected 
light, whether natural or artificial. 

Electric tubular heaters have been installed 
beneath the pit floors to maintain a comfort- 
able working temperature. These heaters are 
of comparatively low wattage and are intended 
to do no more than take the chill off the 
concrete floors. 

Provision has also been made for the removal 
of waste oil by means of an outlet pipe built 
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iato the pit wall. Waste oil drains directly 
into this outlet pipe via a shallow funnel on a 
removable cradle attachment and is stored in a 
small nearby tank, from which it can be removed 
in drums for reclaiming. It is proposed ulti- 
mately to fit this tank with an automatically 
controlled pump so that when waste oil reaches 
a predetermined level it will be transferred to 
a larger storage tank, whence it can be collected 
by a tanker wagon for reclaiming without any 
need for manhandling. 

The floors of the pits and communicating 
trench are provided with sumps, which are 
emptied by hand, although in future pits of 
this type the sumps will be connected to the 
main drainage system and waste water will 
be drained away automatically. 

In the floors there are trenches designed to 
take the necessary pipes not only for the 
tubular heating already referred to, but also 
for feeding lubricating oil, grease and air under 
pressure. At the moment, however, only the 
compressed air supply lines have been installed. 

An instance of the forethought which was 
put into designing the new pits is provided by 
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the arrangement of shelves along the foot of 
the walls, between which boards can be put 
to enable short employees to reach up to 
their work without need for undue straining. 

The ancillary equipment for the pits includes 
a heavy platform jack mounted on wheels, 
which can be manceuvred under engines or 
heavy accessories on the underside of a chassis, 
and elevated to take the weight during dis- 
mantling or re-erection. When a unit has been 
lowered on to the jack platform it can be wheeled 
to one side of the communicating trench and 
lifted out to main floor level by means of over- 
head tackle. 

Although these pits at St. Albans garage are 
in the nature of aa experiment we are informed 
that in the short period they have been in use 
they have been satisfactory in every respect and 
very popular with the vehicle maintenance staff. 
Whilst it is possible some modifications will be 
made to the designs in the light of experience 
it is considered unlikely that London Transport 
will revert to the former type of pit with an 
end communicating trench for major dock 
work, 


The 1951 Exhibition, South Bank, 


London 


HE Festival of Britain, to be held from May 

to September, 1951, is planned to. be a 
nation-wide demonstration of Britain’s leading 

‘achievements in the arts, sciences, technology 
and industrial design. The centre-piece of the 
Festival will be the exhibition on the South 
Bank of the River Thames. 

Because many aspects of our national life and 
achievement do not lend themselves to exhi- 
bition display—for instance, religion, music, 
drama, literature, socicology—the South Bank 
Exhibition will be mainly concerned with those 
contributions to science, technology and indus- 
trial design which can be illustrated by displays 
of tangible things and in which Britain’s 
prestige stands highest. The 1951 Exhibition 
will break new ground by telling a continuous 
story throughcut the whole of its extent, each 
pavilion providing a chapter in this story and 
adding evidence and argument to the main 
theme of British achievement. 

The South Bank site of about 27 acres is very 
small for such a task by comparison with recent 
national and international exhibitions. It is 
bounded by the River Thames, York Road, 
County Hall and Waterloo bridge. The visitor 
will find a concise presentation of only the most 
significant aspects of contemporary British 
science, technology and industrial design, and 
will be encouraged to visit other parts of the 
country where other parts of the story may be 
followed up in detail. For example, the trade 
inquirer, whether from home or overseas, will 
be well served by information bureaux in each 
main section of the exhibition, and buyers, 
having seen the range of British manufactured 
goods in the exhibition, will be encouraged to 
make contact with industry itself. 

The exhibition will be selective to a degree 
never before attempted, for not only will the 
story be limited to illustrating British achieve- 
ments, but the exhibits themselves will be 
selected solely for their appropriateness to this 
context and for their quality, design and 
efficiency. It follows that many activities and 
industries in which British achievement is 
great, but not significantly in advance of other 
countries, will not be represented, and it will be 
no reflection on an industry or on a particular 
manufacturer not to be included. 

The exhibition will not be a ‘‘ trade fair ”’ ; 
industries or businesses cannot buy exhibition 
space. But because the manufactured exhibits 
will be selected for the credit they will bring to 
British industry, the 1951 Exhibition will pro- 
mote Britain’s business on a national scale and 
will powerfully reinforce our export drive. The 
scientific and engineering displays will similarly 
be selected on the grounds of their relevance to 
the story of British achievement. They will be 


found in all sections, showing how science has 
increasingly. contributed to every aspect of 
civilisation. The dependence of technology upon 
it will be demonstrated in the appropriate 
sections and some results of research which have 
yet to be applied will also be shown. 

Three supplementary exhibitions, two in 
London and one in Glasgow, will deal in 
more detail with architecture, science and 
heavy engineering respectively, and the amuse- 
ment section normally associated with any 
large exhibition will be in Battersea Park. In 
addition, two travelling exhibitions which 
will visit provincial centres during the Festival 
summer will tell, in different language, the same 
story as that of the exhibition on the South 
Bank. Thus the 1951 Exhibition, while being 
the centre-piece of the Festival, is not the whole 
Festival. 


THE Story 


The story of the exhibition is that British 
contributions to civilisation have resulted from 
a combination of two forces—the initiative of 
the people and the resources of their land. The 
exhibition will show that this combination is as 
potent and creative a force as ever and that the 
future of Britain is well-founded on the con- 
tinuing achievements of her scientists, indus- 
trialists, technologists and designers. 

The background against which manufactured 
goods and scientific displays will be shown will 
be the living, working world of to-day, a 
particular aspect of which gives the title to each 
pavilion, Thus, displays and exhibits will not, 
as has happened in other exhibitions, be grouped 
in sections devoted exclusively to particular 
trades, industries or sciences. 

The exhibition site is divided by the Hunger- 
ford railway bridge. The exhibition plan makes 
use of this division by basing its lay-out on two 
roughly semicircular sequences of buildings. 
The sequences lying upstream from Hungerford 
bridge will tell the story of the land of Britain 
and what the British have derived from it ; the 
other, downstream from Hungerford bridge, 
will be concerned with the people themselves in 
their more domestic surroundings. 

No exhibition of British achievement, how- 
ever, can omit our pre-eminence ag explorers 
and discoverers whether in the mapping and 
charting of the globe, in exploring the heavens 
or in investigating the structure and nature of 
the universe. Developments and applications 
resulting from such discoveries are also an 
essential part of the story. 

This remarkable story will be told within the 
most striking building in the exhibition. This 
is the Dome of Discovery, the largest dome in 
the world, with a diameter of 365ft and a height 
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of 97ft. Its material, aluminium, will be as 
typical of this generation as was sheet glass and 
cast iron of the 1850s, and its shape and «on. 
struction will be as arresting in 1951 as was the 
Crystal Palace a hundred years ago. 

The upstream and downstream seque).ces 
will each have its own main starting point and 
there will be a logical development in the st ory 
from one building to the next. All sections, hw. 
ever, will be complete in themselves and th:ere 
will be nothing to prevent the visitor sec ing 
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. Canopy over entrance 
. Information, post office, &c. 
Restaurant 
Entrance from Waterloo Station 
Escalator hall for Underground below 
. The land of Britain 
. Country 
. Natural resources 
. Industry 
Restaurant (the subject of a competition) 
Sea and ships 
Dome of discovery 
Transport 
. Restaurant and entrance from Bailey bridge 
. Vertical feature (the subject of a competition) 
Pier 
. Administration and entrance from Chicheley Street 
. The people of Britain 
. Character and tradition 
. Café 
. Film and television 
. Telecinema 
22. Locomotive exhibit 
23. Administration 
24. Homes and gardens 
25. Creche 
26, Administration and stores 
27. L.C.C. concert hall 
28, Seaside 
29. Restaurant 
30. 1851 pavilion 
31. The shot tower 
32. Bridge to L.C.C. concert hall 
33. Entrance from Waterloo bridge 
New schools exhibit below 
34. Café 
35. Health 
36. Restaurant 
37, Sport 
38. Pier 
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SOUTH BANK SITE 


them in any order he may prefer to following 
the main circulation. 

Natural Resources.—This section will be con- 
cerned with British 1aw materials, resources of 
greater variety than can be found in any area 
of comparable size. The keynote will be the 
ever-increasing uses to which these resources 
have been put—even the air itself, from which 
essential materials are extracted. 

Industry.—This large pavilion will take the 
story from raw materials to finished products. 
It will display the harnessing of power, the uses 
and processing of metals, the structure of 
British industry and the role of research, design 
and management in the modern industrial 
organisation. The section will outline the wide 
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scop? and achievement of British industries, not 
by tae display of any one in its entirety, but by 
the selection of outstanding processes, machinery 
and techniques from several groups of indus- 
tries. Craftsmen will be seen at work demon- 
stra‘ing British skill and workmanship. The 
section will close with displays of goods to show 
the range and high standards of quality and 
design of British manufactures ready for export 
in British ships. 

Sea and Ships.—Britain builds more ships 
for a greater variety of purposes than any other 
nation. This pavilion will display many aspects 
of our marine supremacy from shipyard to 
fisheries. The exhibits will be particularly 
varied, ranging from marine engines and a ship- 
testing tank to small tackle. The whole sea 
story, however, is too large for one building. 
Ship operating and handling will therefore follow 
in the next section, while discovery and research 
by sea will be found in its logical position in the 
Dome of Discovery. 

Transport.—This section will be concerned 
with British transport by air, road, rail and sea. 
There will be numerous full-sized examples of 
contemporary locomotives, road vehicles, air- 
craft and ship equipment. The fullest use will 
be made of working exhibits, including models of 
docks and airports. Prominent display will be 
given to British advances in telecommunica- 
tions, which have important applications for 
transport operating. Broadcasting, television 
and cables, subjects to which the British con- 
tributions are particularly notable, will be 
strongly represented. 

The Dome of Discovery.—The story to be told 
in the Dome of Discovery is British pre- 
eminence in discovery and exploration, not 
only by land and sea, but into the very nature of 
the living world and the universe. Thus, ranged 
alongside the achievements of such men as 
Cook and Livingstone, will be displayed the 
discoveries of British scientists, such as Newton, 
Darwin, Faraday, Thomson and Rutherford, 
without which so much that is illustrated else- 
where in the exhibition would not have been 
Pp yssible. 

One section will display the latest knowledge 
of the structure and nature of matter, culminat- 
ing in a display of nuclear energy. Others will 
be concerned with land, sea and Polar explora- 
tion, inner space, outer space and the living 
world. 

In all sections it will be made clear how the 
initiative in exploration and discovery remains 
with the British, who continue their researches 
aided by new ideas and new tools largely pro- 
vided by science. Included in the displays will 
be British enterprise in the development of over- 
seas territories, by new forms of survey, by 
research into local problems, by combating 
disease and difficult living conditions, and, in 
short, by the yearly increasing knowledge of the 
earth, the sea, the sky and the plant and animal 
life of the world. 

The Shot Tower.—This London landmark, 
which lies within the downstream area, will be 
incorporated in the exhibition. Its base will 
contain a small display on the history and future 
development of the South Bank of the Thames. 
Visitors will not be able to climb the tower, but 
its summit will be used as a lighthouse and to 
mount the umbrella-shaped aerial of a radio 
telescope. This 30ft diameter aerial will be 
rotated by remote control from the “ outer 
space ”’ section of the Dome of Discovery. By 
means of it, visitors in the Dome will be able to 
see, and perhaps hear, radio waves from the sun, 
stars and even from meteors, and themselves 
to transmit radio signals to the moon and 
observe their reflection back to the earth again 
after a few seconds. 

Telecinema.—There will be a small pavilion 
dealing with cinematography and television, 
which will introduce the telecinema itself, where 
both films and television will be on show. The 
telecinema, which will seat about 400 people, 
has been designed on entirely new principles 
incorporating the latest techniques in projection 
and acoustics. 


TRAFFIC 
There will be five public entrances to the 
exhibition :— 
(1) From Waterloo bridge at high level. 
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(2) From Waterloo main and underground 
stations by means of a footbridge over York 
Road and an escalator within the exhibition 
grounds. 

(3) From Chicheley Street. 

(4) By water at specially constructed piers. 

(5) A main pedestrian approach from the 
North Bank of the river over a new Builey 
bridge to be thrown across the Thames, approxi- 
mately 30 yards upstream from Hungerford 
bridge. The turnstiles for this entrance will be 
on the North Bank. 

Travelling facilities between the South Bank 
and the Festival gardens in Battersea Park will 
be provided by water and land. Boats will ply 
between these points and extra piers are being 
built to accomodate the additional traffic. A 
shuttle bus service will also operate by road 
between the exhibition and the Festival gardens. 

The development of the South Bank for 
exhibition purposes is being carried out in the 
closest collaboration with the London County 
Council and with its future use in mind. 
Planning of roads, gas, water and electricity 
services, landscapes and terracing is being care- 
fully co-ordinated, so that as much work as 
possible will have long-term value after the 
exhibition has been dismantled. 


ORGANISATION OF THE EXHIBITION 


An enterprise as complex as the South Bank 
Exhibition is only possible if it is planned and 
mounted by a single authority. The prime 
responsibility for its success therefore rests with 
the Festival of Britain Office. The theme of the 
South Bank Exhibition has been devised and is 
being carried into visual effect by a team repre- 
senting science, architecture, exhibition tech- 
nique and industrial design, known as the 
Presentation Panel. It meets under the chair- 
manship of the Director-General of the Festival 
of Britain, and its names have already been 
published. 

To ensure the proper representation of science 
and technology, a great number of our leading 
scientists, industrialists, engineers and tech- 
nicians have been consulted. All the factual 
material on which the designs will,be based has 
been provided by the country’s acknowledged 
experts. Sixteen specialist panels, whose 
members are all authorities in at least one of the 
main branches of science, advise the Council of 
Science and Technology on the balanced 
solection which has to be made from the 
enormous range of British achievement. 

The selection of all the currently manufac- 
tured exhibits, which will illustrate the many 
sections, is the responsibility of the Council of 
Industrial Design. The Council has during the 
past year been holding regular discussions with 
groups of manufacturers and representatives of 
trade associations to ensure that British 
industry’s leading achievements shall be pro- 
perly represented in the various sections of the 
exhibition. 

At the same time, the Council has successfully 
appealed to manufacturers to bring their best 
work to its notice; an illustrated index, called 
the 1951 Stock List, is thus being assembled as a 
basis for the selection. In most cases the actual 
selection from the list will be made by the 
exhibition designers on the advice of the 
Council’s staff, but all selections will be dis- 
cussed with specially appointed panels repre- 
senting the industries concerned. 


stig piiiintansaae 


LOUDSPEAKER COMMUNICATION FOR MECHANISED 
MARSHALLING YARD.—Operations in the “up” 
marshalling yard at Toton, London Midland 
Region, where the first stage of mechanisation has 
just been completed, will be assisted by an extensive 
loudspeaker intercommunication system. Com- 
munication will be provided between the control 
tower, hump room, yard inspector’s and foreman’s 
offices, certain signal-boxes, and staff on the ground 
at key points. Suitably placed outside microphones 
will enable the ground staff to acknowledge orders 
or pass information to the controlling authority. 
The equipment, which comprises five amplifier 
racks, nine internal and twelve outdoor micro- 
phones, thirty-four projection and nine cabinet 
loudspeakers, has been supplied by the General 
Electric Company, Ltd., and installed by the staff 
of the signal and telecommunications engineer, 
London Midland Region. 


611 


Pre-Stressed Concrete* 
By MONSIEUR E. FREYSSINET 
No. If—(Contiuued from page 583, Nov. 18th) 


METHODS OF PRE-STRESSING: WIRE 


CHARACTERISTICS 


Tue latest trend is towards the use of treated, 
non-drawn wires of approximately the same 
characteristics as the drawn wires used pre- 
viously ; they are less expensive, have better 
bonding characteristics and in general give rise 
to smaller relaxations. 

The requirements which will be needed in the 
future are wires with as small a variation of 
cross section as possible, preferably circular, 
completely straight, preferably coated with 
calamine, treated so as to obtain maximum 
tensile strengths and elastic limits, rolled in 
coils of sufficient diameter to give absolute 
straightness on unrolling. 

Metals answering these requirements are 
already available in Belgium and U.S8.A., having 
the following characteristics, and at prices 
remarkably near those of mild steel bars of the 
same diameter :— 


Belgium U.S.A. 
Me ong Sf oce) scn nee 5mm 7-8mm 
Elastic limit, tons/sq in... ... ... 82 int 
U.T.S., tonsjeqin ... ... ... «. 107 ... 85 
Elongation, percent ... ... ... 12 ae 


With large diameters (5mm, 7mm, 10mm) all 
practical pre-stressing problems are open to 
solution. For the smaller diameters the drawn 
wires are sufficient, tensile strengths for 2mm 
wires exceeding 145 tons per square inch. 

When the iron and steel industry at last 
understands that the use of steel in pre-stressing 
cables, far from being against their interests, 
increases their global participation in civil 
engineering works such as dams, breakwaters, 
tunnels, roads—an immense field where the 
participation of steel is now more or less limited 
to the provision of plant, and where it will place 
its research forces at the service of the only 
technique that is capable of paying prices 
directly proportional to quality of steel—it 
will put at our disposal metals with more and 
more valuable characteristics, to which we may 
be able to add one day total resistance to 
corrosion which would greatly simplify the 
solution to many problems. 

Has the steel industry anything to fear from 
the competition of glass fibres? The tensile 
strength of glass fibres is directly related to 
their diameters and, for very small diameters 
of a fraction of a micron can attain 1600 tons 
per square inch, which is, weight for weight, 
twenty-five times that of the best steel wires. 
This, however, is merely a laboratory pheno- 
menon. In practice the glass fibre industry 
can make fibres of several microns, the tensile 
strength of which varies inversely as the dia- 
meter and, though difficult to evaluate accu- 
rately, seems to have reached values of the 
order of 200-300 tons per square inch. In 
actual manufacture these figures vary along 
the length of the same fibre. The material 
seems to be in a peculiar physical state which is 
characterised by the absence of plastic deforma- 
tion and by high moduli of elasticity. 

Will it be possible to render these strengths 
constant with time and throughout the mate- 
rial? .Will they withstand contact with 
cement ? How will it be possible to bind 
together and to the cement such fragile indi- 
vidual fibres? All these questions can only 
be answered by lengthy laboratory research. 
Finally, there is the problem of price which 
at present is far too high. The glass specialists 
are very hopeful and are confident that when the 
technical difficulties have been resolved the 
economic problem will be easily solved in view 
of the new opportunities opened to the glass 
fibre industry by pre-stressed concrete. 

CREEP IN STEEL 

The problem of creep in steel has been given 

much more importance in certain publications 


than is warranted from the point of view of 
pre-stressing. A variable elongation, depending 





* Abstracts from paper, ‘‘ Pre-Stressei Concrete: 
Principles and Application.” Joint meeting, Institution 
of Civil Engineers and Société des Ingénieurs Civils de 
France (British Section), November 17th. 
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on the sample and increasing with time to a 
certain asymptotic value, is observed when a 
constant tension is applied to a steel wire. This 
phenomenon is akin to the slow deformation 
of concrete ; it is, however, smaller and more 
rapid. 

This definition of creep has been chosen by 
authors of scientific papers because it involves 
no factor external to the metal, for it is very 
simple to suspend a weight at the end of a 
wire and to observe successive elongations, and 
also, perhaps, because it gives rise to impressive 
figures. Unfortunately, it is of no practical 
interest since it has no connection with the true 
value of the creep in steel in pre-stressed con- 
crete. In this latter case there is no question 
of constant tension; nor, for that matter, of 
constant length. The length of the body to 
which the extremities of the wires are attached, 
decreases due to the slow deformation of the 
concrete, by a much greater amount than the 
deformation of the steel under constant tension. 
It so happens that under these conditions the 
two causes of creep react one upon the other so 
that the effective decrease in tension observed 
differs from that which would be observed in 
steel free from creep, by an amount consider- 
ably less than the possible imexactitude in 
estimating the slow deformation due to the con- 
crete alone, for this latter, governed by many 
factors impossible to define exactly, can never 
be predicted beforehand with absolute accuracy. 

This margin of uncertainty is a drawback, 
but much less than might be thought at first 
sight ; this, for two reasons. First, the effect 
on the final values of pre-stress is relatively 
small ; secondly, it must be observed that these 
errors only affect the transformation limit corre- 
sponding to the maximum permissible loading 
and do not modify the value of the load which 
might produce a permanent change in the 
structure. 

The creep of the steel, involving only a 
small change in the total relaxation, which 
itself is not dangerous, is not therefore as 
important as has been suggested. Research in 
this field, however, has been of value ia showing 
that the order of these phenomena depends to 
a great exteat on the treatment undergone by 
the steel. Other things being equal, steels 
with low or zero creep must obviously be pre- 
ferred ; or better, the elastic limit, which is 
the criterion of the quality of steel, should be 
evaluated in the actual conditions under which 
the steel will be used, taking into account 
possible relaxations. In particular, it is 
important that the figure allowed for the final 
tension in the steel should not exceed the value 
for the residual tension in the metal after creep 
has occurred. 


METHODS OF ANCHORAGE 


These may be divided into three principal 
groups : 

(1) Stressing the steel by reaction against 
an abutment separate from the concrete (on 
the mould or other plant) before casting. 

(2) Stressing the steel by bearing on the 
concrete which has been previously hardened. 

(3) Special methods chiefly applicable to 
cables which are not straight. 

It should be noted that all positive anchorages 
must have initially at one end at least a tem- 
porary anchorage in case (2) and a temporary 
anchorage at both ends in case (1). 

Since the tensile strength of the steel employed 
in pre-stressed concrete is always the result of 
treatment, and because of the essential need 
to avoid any cause of weakness, all operations 
altering the properties or section of the metal 
(heating, welding, forging, threading, &c.) must 
be avoided. If glueing or welds at low tem- 
peratures be eliminated because of their 
unreliability, it is seen that phenomena of 
friction may alone be used for anchorage. The 
apparent exceptions to this rule disappear when 
examined more closely. 


BonDED ANCHORAGE 


The simplest anchorage—that is, by bond, 
consists of embedding the wires in the concrete. 
It is attained automatically by casting the 
concrete around the wires; when the concrete 
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has hardened sufficiently, the release of the 
temporary anchorage stresses the coucrete. 

So many inexactitudes and half-truths have 
been written about this form of anchorage that 
they should perhaps be corrected by a more 
detailed examination. 

When one removes the temporary anchorage 
and the stress in the steel is transferred to the 
concrete, the steel swells by virtue of Poisson’s 
phenomenon in the steel whence the concrete 
grips the wire, a grip further increased by 
shrinkage. This slight grip is reinforced between 
points x and a-+dz measured from the beginning 
of the anchorage, by virtue of Poisson’s pheno- 
menon in the concrete this time, resulting from 
the action of the anchorage between o and x on 
the concrete. It is thus a sort of automatic 
locking, whose intensity increases with x until 
the tensions are completely balanced by the 
frictional forces. 

Naturally, at each point, there is a maximum 
value of friction and a maximum pressure 
which the concrete can exert depending on the 
tensile strength and hardness of the concrete 
around the wire. 

The quality of the bonded anchorage is 
thus worth what the concrete is worth. It must 
be noted that the stress on the concrete from 
each wire can neither fracture the concrete, 
nor can it be increased by reinforcing the 
concrete. In effect, a strain sufficient to 
destroy the pressure on the wire is of the same 
order of magnitude as the elastic swelling of 
the wire and the concrete; this is little or 
nothing, much less than 1/1000mm. So small 
a deformation can neither crack the concrete 
nor bring into play binding reinforcement for 
which a strain at least a hundred times higher 
would be necessary. In order that a binding 
should be effective, it must be imposed under 
tension. On the other hand, even without 
binding, should the bond fail, the wire slips 
without cracking the concrete; it is thus 
impossible to detect by a superficial examination 
of an element, an insufficiency of bond anchorage 
on wires contained in the element. 

One can, nevertheless, by various means, 
reverse these conclusions. One can first bend 
the wire into a loop or a spiral; the pressure 


T . : 
R developed on the concrete gives rise to 


frictional forces which relieve the tensile forces 
to be supported. Naturally, the wire can cut 
the concrete if the radius of curvature is too 
small, but, if so, the strains created are suffi- 
ciently large to be supported by reinforcement. 

To use this method it is necessary to make 
a temporary anchorage inside the mould during 
the hardening by the use of grips fixed into the 
mould. I have used this method notably in 
the manufacture of electric transmission poles 
in 1932-33. One may also do the stressing 
using the loop or the wire which will form the 
spiral, seized outside the mould. After harden- 
ing, the temporary anchorage is released and the 
loop or spiral is encased in concrete. The risks 
of anchorage purely by bond are met only dur- 
ing the time of hardening of this extra concrete. 
This is important since it is to be observed that 
frequent variations of stress of the stretched 
wire may bring about a slip under average 
tensions much less than the constant tension 
which may be safely maintained. This process 
is specially applicable to railway sleepers. 

One can, of course, fix on to the wire inside 
the concrete before or after stressing various 
obstacles to slipping. But it is difficult to fix 
them positively without changing the properties 
of the wire. A part solution to this problem, 
the best that I know, consists of giving the 
wire before tensioning a permanent and regular 
series of bends (sinusoid, helix of large pitch 
and small diameter, alternate right-handed and 
left-handed twisting of a non-circular wire). 
Stressing makes these deformations disappear 
almost entirely; but when the temporary 
anchorage is released they tend to reappear, at 
least towards the free ends ; there result elastic 
reactions of the wire on the concrete readily 
calculable from the conditions of the initial 
deformation. This operation in the case of 
concrete of good quality may greatly increase 
the security of the anchorage and reduce the 
length necessary to achieve it. Contrary to 
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what is necessary for a smooth wire the e/fect 
of reinforcement on looped, spiral or twisted 
wires is in generai real. Its presence is even 
indispensable to prevent the concrete cracking, 
if its strength is not sufficient to withstand 
the reactions of the wire. 

To sum up, the anchorage by bond can vive 
good results on condition that sufficient tensile 
strength and hardness of the concrete at the 
time of pre-stressing be assured ; that thero is 
sufficient length between the end of the wires 
and the section in which full pre-stress js 
required ; that the variations of stress in the 
wire in the anchorage lengths, caused by vazia. 
tions in load, be of moderate value and be 
limited in total number. 

One often hears that this method of anchorage 
may only be used for small gauge wires ; this 
is a fallacy. The complete opposite is the truth. 
The anchorage grip of the large gauge wires is 
much better than that of the small gauge wires, 
always allowing, however, that the distances 
between the various wires and the lengths 
allowed for the anchorages are increased in the 
same proportion as the diameters of the wires, 
It is obvious, then, that neither the bond nor 
the stresses in the concrete is changed (tension 
in the wires being equal). This being so, the 
advantage is all with larger wires, since a 
larger spacing of wires favours the manufacture 
of a better concrete; the allowable tensile 
stresses in the larger wires are normally lower 
than those for the smaller wires (this reduces 
the forces imposed on the concrete); the 
coefficient of friction of the larger wires, rolled 
and heat-treated, is much higher than that of 
the smaller wires, which are always wire drawn, 


(To be continued) 





An Improved Oil-Immersed 
Fuse-Operated Circuit Breaker 


WE have received details of improvements 
that have been embodied recently in the well- 
known ‘“‘T.A.P.’’ oil-immersed fuse-operated 
circuit breaker, manufactured by Crompton 
Parkinson, Ltd., Crompton House, Aldwych, 
London, W.C.2. Over a period of years this 





FUSE - OPERATED OIL CIRCUIT BREAKER 


design of switchgear has become established as 
an inexpensive unit for controlling transfor- 
mers, consumers’ supplies, rectifiers, &c., 
particularly in rural areas. The ‘‘T.A.P.” 
unit is a three-phase oil-immersed switch, 
generally similar to a standard oil circuit 
breaker. Each pair of moving contacts is 
mounted on a crossbar of insulating material 
and connected together through a fuse which is 
responsible for interrupting fault currents. 
At one end of each fuse is a mechanism which 
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trips the switch so that it opens to disconnect 
the circuit on all poles, after the fault current 
has first been interrupted by the fuses. 

Among the modifications that have now been 
made to the “‘ T.A.P.”’ unit is the introduction 
of a new design of high-rupturing capacity 
fuse. The improved ‘‘ T.A.P.” unit is available 
in fault power ratings of OOMVA, 150MVA and 
250MVA, which have been proved by com- 
prehensive short-circuit tests of the fuses during 
development and subsequently by type tests on 





SwiTCH CONTACTS, FUSES AND TRIPPING 
MECHANISM 


complete units at the company’s high power 
testing station at Chelmsford. The ‘‘ T.A.P.” 
unit is designed for systems up to 15kV and 
for normal currents within the rating of the 
standard fuses ; namely, 60A (100MVA), 
45A (150MVA), 454A (250MVA). At these 
ratings the equipment is capable of interrupt- 
ing a fault faster than an equivalent oil circuit 
breaker with current transformer operated 
releases, and the H.R.C. fuses also have a cut- 
off effect, which limits the fault current. As 
current transformers, relays, auxiliary con- 
tacts, trip coils, &c., 
are not required, the 
cost of the unit is well 
below that of a standard 
oil cireuit breaker for 
the same duty and, 
because the unit is so 
much simpler, less main- 
tenance is needed. 

In the smallest unit 
the 100MVA type 
‘AA’ fuse has a fixed 
cap and contact tongue 
at one end and a loose 
cap and contact at the 
other. The loose cap is 
held in position by the 
fuse element and the 
fuse is inserted between 
two contacts. One con- 
tact is secured directly 
to the crossbar of the 
switch and the other 
contact is part of a 
spring toggle mechan- 
ism, which is released 
when the element fuses 
and strikes a trip bar operating the switch- 
tripping gear. 

For use with the larger units, the 150MVA 
and 250MVA type ‘‘ BA” fuses have a body 
built up of a number of hard grey fibre plates 
between Bakelite outer plates, and bolted 
together, as shown in the accompanying illus- 
trations. The fuse cartridge is carried on two 
steel lugs fitted below the crossbar. The 
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fusible element consists of a silver strip threaded 
through orifices in one of the fibre plates. One 
end of the element is soldered to a brass plate 
at the end of the cartridge and the other end 
is fastened to a special cleated design of formed 
copper hook, which is inserted in a slot at the 
remote end of the cartridge. This hook engages 
with a spring toggle mechanism, which strikes 
the trip bar when the element fuses. One of 
the photographs reproduced herewith shows 
the circuit breaker tank lowered to reveal the 
general arrangement of switch contacts fuses 
and tripping mechanism, another photograph 
shows the construction of the “‘ BA ”’ fuse. 

As the fault current is not broken on the 
switch contacts they are designed solely for 
carrying the normal load current and inter- 
rupting it without burning. The contacts are 
of the controller type and provide a line con- 
tact at a pressure of 30 lb, to ensure a self- 
cleaning rubbing action at closing. The switch 
gives two long breaks per phase and an addi- 
tional break is introduced when a fuse blows. 
A powerful spring ensures high speed switch 
opening under all operating conditions. Under 
fault conditions one or more of the fuses 
(according to the nature of the fault) first 
interrupt the circuit and then the switch opens 
within 0-6 second of operation of the trip 
mechanism. The rapid action of the fuse also 
safeguards the switch contacts in the event of 
an attempt being made to close on to a fault. 

The unit is self-contained, with isolating 
arrangements, tank-lowering device, and com- 
plete interlocks to ensure safe operation. 
These interlocks are of simple mechanical 
design; they prevent the tank being lowered 
except when the switch is opened and fully 
isolated, and also ensure that the switch operat- 
ing handle must be in the “ off’ position 
before it can be removed for the purpose of 
operating the tank-lowering mechanism. 

This arrangement positively ensures that the 
isolating devices must be opened before the 
isolators can be opened and that the isolators 
must be closed before the switch is closed. 
Importance is attached to the fact that the 
isolation involves a definite break in air out- 
side the switch compartment and can be 
visually inspected through the large window 
provided. 

The self-contained winch-type tank-lowering 
gear can also be used for lowering the switch 
unit as a whole for major inspection and main- 







tenance. This operation can only be carried 
out by removing two additional securing 
nuts. 
As shown in our first illustration, the 
a 
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“T.A.P.” unit is armour-clad, and of weather- 
proof construction for outdoor installation. 
It can be supplied as a single unit, as part of a 
complete switchboard, or coupled directly to a 
transformer, ring main unit, &c. Various 
standard arrangements of cable-boxes are 
available. The insulation is designed for sys- 
tems subject to surges and has a flashover 
value of 60kV between phases for one minute. 


ELEMENTS OF **BA’’ FUSE 
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Trevithick and Bridgnorth 


AN interesting ceremony took place on 
Thursday last, the 17th inst., at Bridgnorth, 
commemorating the connection with that town 
of two famous engineers, the ‘‘ Cornish giant,” 
Richard Trevithick, and John Urpeth Rastrick, 
F.R.S. The occasion was a lunch given by 
Mr. 8. Morley Tonkin, M.J.I., at the Crown 
Hotel, to afford an opportunity for the presenta- 
tion to the town by Mr. John Pascoe, B.A., of 
Timken, Ltd., himself a Cornishman, of a 
model of Trevithick’s high-pressure stationary 
engine. At the same time was also presented a 
commemorative tablet by Colonel 8. J. Thomp- 
son, D.S.O., Past-President, I.Mech.E.; Mr. 
Edward Thompson, M.A., and Mr. Howard J. 
Thompson, M.I.Mech.E., of the John Thompson 
group of engineers, jointly ; this was on view 
also. A large company was present: the 
Mayor and Corporation; representatives of 
local authorities, and of the engineering indus- 
tries of the area; members of the Newcomen 
Society for the Study of the History of Engineer- 
ing aad Technology; and guests. 

The model is a working one to a scale of one- 
sixth, and is that of the engine at the 
Science Museum, South Kensington, which 
has cast on the boiler ‘‘ No. 14, Hazledine and 
Co., Bridgnorth.’’ The engine had a chequered 
career; it is not known where it worked 
originally, but it was found in 1882 on the scrap 
heap in Hereford Station gcods yard; its 
importance was recognised by Francis W.Webb, 
C.M.E., of the then L. and N.W. Railway, and 
it was reconditioned by him at Crewe Works. 
In 1896 it was presented to the Museum by 
the L.M.S. Railway, and is a valued and pro- 
minent exhibit there. The workmanship of 
the model is a credit to the model makers, Mr. 


*C. A. Mills and his associates. 


The tablet bears the following inscription :— 
TO THE MEMORY OF 
TWO FAMOUS ENGINEERS 
RICHARD TREVITHICK 
B. 1771—p. 1833 
INVENTOR OF THE 
HIGH-PRESSURE STEAM ENGINE 
AND 
JOHN URPETH RASTRICK 
B. 1780—p. 1856 
GREAT RAILWAY ENGINEER 





NEAR THIS SPOT 
IN HAZLEDINE’S FOUNDRY 
RASTRICK BUILT IN 1808 
TO TREVITHICK’S DESIGN 
THE WORLD’S FIRST 
PASSENGER LOCOMOTIVE ENGINE 





ERECTED NOV., 1949 

Bridgnorth has added to its laurels in that 
ii can be saluted as the cradle of the locomotive 
engine! The tablet is shortly to be placed in a 
suitable position on the site of the old foundry. 

To the regret of the company present, Captain 
R. E. Trevithick, M.I.C.E., great grandson of 
the inventor, was unable to be present, but he 
sent as a gift to the town a silver medal bearing 
Trevithick’s profile, given annually from 1860, 
by the Grand Trunk Railway of Canada to the 
staff for ‘‘ efficiency and good conduct.” 

The model, tablet and medal were in suitable 
terms accepted by His Worship the Mayor, 
Councillor M. A. Banks, J.P., and the model 
and medal were entrusted by him to the Bridg- 
north Historical Society, represented by Dr. 
W. Watkins-Pitchford, to be exhibited in the 
Museum. 
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Moror-Car Propuction.—The Society of Motor 
Manufacturers and Traders has recently stated 
that the month of September was one in which 
the motor industry was able to record a new set of 
peak figures both in the field of production and of 
export. The output of motor-cars during the 
month averaged more than 8700 units a week, the 
highest since the war, and that of commercial 
vehicles 4500 units a week, which was an all-time 
record. Motor-car exports in September totalled 
more than 24,500 units, and commercia! vehicle 
exports amounted to 8500 units. In addition, 5000 
agricultural tractors were sent overseas in September 
as against 3000 in August. 
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THE ELECTRON MICROSCOPE 


Ir would be difficult to overestimate the 
extent to which our knowledge of the con- 
stitution of metals and alloys, their behaviour 
during plastic deformation and their response 
to heat-treatment has benefited by micro- 
scopical studies. The immediate objective 
of these studies has differed from time to 
time. From the days of Hooke and Réaumur 
down to those of Sorby, microscopical 
examination of metallic objects was purely 
descriptive and was limited not only by 
imperfections of the microscope, but also 
by the difficulty of obtaining suitable objects 
for study. Then, for a long period, the 
emphasis was on the technique of preparation 
of the specimen, on polishing and etching, 
and on recording the structures photographic- 
ally. The observations formed part of 
numerous investigations directed towards 
the control and improvement of the quality 
of manufactured products. At the same time 


microscopes were redesigned and accessories 
added specifically for metallurgical purposes. 
In the last few years of the nineteenth 
century microscopical studies began to be 
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applied to the elucidation of the constitution 
of steel and of non-ferrous alloys, and this 
led to a more intensive development of 
methods of preparation of specimens, to 
improvements in the optical system of the 
metallurgical microscope, and particularly, 
as finer and finer detail required study, to 
improvements in resolving power. With 
visible light the closest interval that can be 
recognised in a lamellar or periodic structure 
is about 0-17 thousandths of a millimetre, 
which is rendered visible by a magnification 
of 1000 or 1500. With ultra-violet light and 
quartz lenses the limiting interval, which, 
for objectives of the same numerical aper- 
ture, is proportional to the wave length of 
the light, may be considerably reduced ; 
but the increased resolution has not been 
sufficient to tempt many metallographers 
to overcome the difficulties in technique 
involved. The use of X-rays, with a wave- 
length of one-thousandth of that of visible 
light, is impracticable, as they cannot be 
focussed as light rays can, and the “ X-ray 
microscope ”’ therefore lacks capacity for 
magnification. 

Electrons in a moving stream have an 
effective wavelength which is inversely pro- 
portional to the square root of the accelerat- 
ing voltage. With an accelerating voltage 
of 60,000V the effective wave length is 
about one hundred-thousandth of that of 
visible light. The motion of the electrons 
in the beam can be controlled by electro- 
With the introduction of 
the electron microscope, therefore, a very 
great advance in resolving power became 
possible. There is a close analogy between 
the electron microscope and an optical 
photomicrographic equipment. A stream of 
electrons, shot off from a hot filament into a 
high vacuum, replaces the source of light. 
The lenses of the optical microscope are 
replaced by solenoids carrying an electric 
current which produces a magnetic field 
that focusses the beam as a lens focusses the 
light. An electro-magnetic condenser lens 
directs the beam on to the object to be 
examined. Electrons scattered by the object 
are brought to a focus by the objective lens, 
and the image so formed is further magnified 
by the projector lens and recorded on a photo- 
graphic plate. The great advantage of the 
electron microscope is the increased resolving 
power which it possesses, allowing magnifica- 
tions of 30,000 or more to be usefully 
employed. On the other hand, the examina- 
tion of metals by this means is attended by 
difficulties which always prevent full advan- 
tage being taken of the high resolution 
available. The objects are examined by a 
transmitted beam and therefore use cannot 
be made of the metal specimen itself, but 
only of a replica of its surface made in some 
transparent material which is then stripped 
off and examined by transmission. Not 
only must the replica be a perfect reproduc- 
tion of the metal surface, but the original 
surface of the specimen must have been pre- 
pared and etched with extreme care in 
order to reveal the fine detail which it is 
sought to study. 

Improvements in technique and extension 
of the use of the electron microscope for 
metallurgical purposes in several laboratories 
in this country have made it desirable to 
take stock of the present position and facili- 
tate future progress by holding a Symposium 
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on Metallurgical Applications of the Electron 
Microscope. This was arranged by the 
Institute of Metals in association with other 
Societies and was held at the Royal Institu. 
tion on November 16th. The contributions 
to the symposium, including papers from 
France, Germany and the United Statvs, 
covered a wide range of subjects and showed 
how great had been the progress during tie 
past five years in overcoming the difficultics 
associated with the technique and equip. 
ment, and in deriving information, not 
otherwise obtainable, about grain-boundary 
conditions, precipitation hardening, slip 
zones in plastically deformed aluminiui, 
and the structure of fracture surfaces and 
of metal powders. The number of metz!- 
lurgical problems awaiting investigation }.y 
the use of the electron microscope is very 
great. The formation and growth of trans- 
formation nuclei, the influence of minute 
additions, for example, the effect of boron 
on the hardenability of steel, recrystallisation 
phenomena and the relation between struc- 
ture and strength were discussed, as well «s 
many other subjects to which more intensi\ 
study will in future be directed as a result 
of this very successful symposium. 


BRITISH ENGINEERS AND CANADIAN 
FARMERS 


JusT over a year ago an engineeriny 
mission from the United Kingdom, headed 
by Sir Harry Gilpin, made an extensive tour 
of Canada. Its report, published in February 
last, contained much information of value to 
the effort required from exporters to increase 
the sale of British engineering products in 
Canada. But, naturally, it was impossible 
for the Gilpin mission to examine every 
branch of Canadian industry, and among the 
omissions from its programme was a study 
of the possibilities of extending the exports 
to Canada of British agricultural machinery. 
In recent months, however, an opportunity 
has been presented to make good that 
omission, and, at the invitation of the 
Canadian Federation of Agriculture, a British 
agricultural machinery mission has spent 
six weeks in Canada, studying at first hand 
that country’s farming methods. The mission, 
which was led by Captain E. N. Griffith, 
President of the Agricultural Engineers’ 
Association, has now completed its report 
wherein is contained a wealth of information 
which cannot fail to help the endeavours 
of agricultural machinery makers here to 
increase their exports to the dollar area. 

The report, which has been published by 
H.M. Stationery Office this week, opens on a 
distinctly encouraging note, for it records 
that ‘Canadian farmers are perturbed by 
the Anglo-American dollar problem and are 
anxious to contribute to its solution.” On 
this side of the Atlantic, Canada has long 
been regarded as one of the foremost agri- 
cultural countries in the world, with a very 
high standard of mechanisation. In terms of 
tillage area, Canada is roughly five times as 
large as the United Kingdom, but the mission 
discovered that only 25 per cent of the 
equipment needed for Canadian farms is 
home produced, by far the larger proportion 
of the remainder being provided by agri- 
cultural engineering concerns in the U.S.A. 
The total value of the farm machinery 
imported annually by Canada is put at 
£35,000,000, but the amount of machinery 
at present obtained from the United Kingdom 
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represents rather less than 1 per cent of that 
total. In its investigation of this matter, 
the mission found, somewhat surprisingly, 
that little is known in Canada either of the 
size and character of the British agricultural 
machinery industry or of the advanced state 
of mechanisation which has now been reached 
in British farming. Moreover, during its 
tour the mission saw—apart from combine 
harvesters and the very large tillage imple- 
ments used on prairie farms—no types of 
machine of any novelty, or of which British 
firms are not now manufacturing and export- 
ing considerable quantities. British engi- 
neers are normally modest about their 
achievements, and that may explain in some 
measure the lack of knowledge that. still 
exists in Canada about the rapid advances in 
mechanised farming which have been made 
in this country in the last twenty years or 
so. In fact, so firmly established has the 
British agricultural engineering industry 
now become that it not only supplies 90 per 
cent of the equipment purchased by British 
farmers, but also sends its products to almost 
every country in the world—except North 
America! Agricultural machinery in this 
country has undoubtedly attained a tech- 
nical reputation of which its designers and 
manufacturers may justifiably be proud. 
In the last few years, especially, much time 
and money have been devoted to research, 
engineers have been careful to study their 
technical problems from the farmer’s point 
of view as well as their own, and farmers 
are realising more keenly than ever that 
first-class equipment is essential for increasing 
the productivity of their industry. 

But the agricultural machinery mission 
to Canada is not content merely to recite 
the facts as they exist at present. It strikes 
a practical note by pointing out that “to 
assert the technical position is to go only 
part of the way towards entering the Canadian 
export field.” There is no doubt about the 
extent of the Canadian market, but if the 
British agricultural engineering industry is 
to increase its share of that market some very 
determined action will be necessary. On that 
matter the recommendations made by the 
mission are worthy of careful study. As one 
example, there is the suggestion that many 
agricultural engineering products could be 
simplified and standardised, a step which 
would help to reduce manufacturing costs. 
That is a step, we think, which would be 
welcomed not only by potential users in 
Canada, but by many British farmers as 
well. For British farm machines sometimes 
include too many adjustments and _ refine- 
ments. But, obviously, in simplifying or 
standardising, neither the quality nor the 
standard of operating efficiency should be 
sacrificed. Among other recommendations 
made in the report, there are two which 
strike us as being especially important. 
The one relates to the vexed question of 
‘spares.’ Agricultural machinery is sub- 
jected to heavy wear and tear. We do not 
suppose that in that respect Canadian expe- 
rience is very different from British. In the 
limited period of the year for which many 
implements are used, wellnigh continuous 
operation is called for, and nothing can be 
more exasperating or uneconomic than to 
have a machine out of action waiting for a 
spare part. This may not be an easy 


problem to solve when the user is 3000 miles 
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distant from the manufacturer, but a non- 
profit-making United Kingdom spare parts 
organisation in Canada, as suggested by the 
mission, would certainly go far towards the 
solution of that problem. The other recom- 
mendation which strongly appeals to us is 
that British farm machinery makers, follow- 
ing the practice of their North American 
counterparts, should seize every opportunity 
to send their latest models to Canadian 
universities. The younger farmers in Canada 
frequently spend some time at the universities 
in the winter months, and the more facilities 
they have for studying machinery develop- 
ments, the more anxious they are likely to 
become to apply those developments to 
their own farming practice. In directing 
attention to these, and other, matters 
associated with Canadian farming, the Britis 
agricultural machinery mission has rendered 
a signal service to agricultural engineers in 
this country. a 





Obituary 
ENGINEER CAPTAIN JOHN ARTHUR 
RICHARDS 


MaRINE and naval engineers of the older 
generation will learn with regret of the 
death on Wednesday, November 16th, sud- 
denly, of Engineer Captain Arthur John 
Richards, R.N. (Ret.), at his home, Hoe 
Cottage, Fishbourne, Chichester. 

Captain Richards, who was eighty four 
years of age, was the eldest son of the late 
Rev. John Richards, a Rector of Shelton, 
Bedfordshire. 

He received his education at King’s 
Lynn Grammar School, and, joining the 
Royal Navy in 1880, was trained at the 
Royal Naval Engineering College, Keyham, 
‘*H.M.S. Marlborough,” Portsmouth, and 
the Royal Naval College, Greenwich. He 
quickly passed the earlier stages of assistant 
engineer, first engineer and chief engineer, 
and was made Engineer Lieutenant in 1891, 
Engineer Commander in 1905, and Engineer 
Captain in 1916. 

In 1895 he was appointed to the Torpedo- 
boat Destroyer ‘* Ranger,” built by Hawthorn 
Leslie, and fitted with Yarrow water-tube 
boilers, and from that time onwards he took 
a keen interest in the development and use of 
the water-tube boiler for naval ships, and 
plates and tubes used in its construction. 
He served on ships in British and Australian 
waters, and was also in charge of ship repairs 
at Hong Kong from 1899 to 1900. In 1901 
he was appointed Engineer Overseer for the 
Southampton district, after which, in 1905, 
he became Engineer Commander of H.M.S. 
‘‘ Shannon, ”’ a position which he continued to 
hold until 1909. 

From 1909 until 1914, he acted as Engineer 
Overseer at the Admiralty, having special 
charge of the inspection of boiler plates and 
tubes for new construction at contractors’ 
yards and in H.M. Dockyards. 

Prior to 1913, we may recall, all boiler 
tubes were made from Swedish ingots, but 
in 1913 it was decided by the Engineer-in- 
Chief to use British steel, and some of the 
first tubes of that material were used for the 
Babcock and Wilcox water-tube boilers 
installed in the Dreadnought, H.MS. 
‘“‘ Malaya,” laid down at Elswick in 1913, 
and engined by the Wallsend Slipway and 
Engineering Company, Ltd. 

Early in 1915 Captain Richards retired 
with the rank of Engineer Captain, and 
shortly afterwards, on the formation of the 
Ministry of Munitions, he was lent by the 
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Admiralty to work out the control of the 
iron and steel tube industry throughout the 
country. Later, in 1917, he was appointed 
Assistant Director of Materials and Priority | 
at the Admiralty, London, an office which he 
continued to hold until 1919, while still 
retaining his position with the Ministry of 
Munitions. After the war, Engineer Captain 
Richards joined the board of Tubes, Ltd., 
of Birmingham, and from 1919 until 1926, 
when he gave up active work, he was the 
London director of the company. For some 
years, too, he acted as consultant for Tube 
Investments, Ltd., of Birmingham. 

He was a member of the Institution of 
Naval Architects, the Iron and Steel Insti- 
tute and the Institution of Mechanical Engi- 
neers. He wrote and lectured on British 
tube-making, both to engineer officers in 
the Navy, and to scientific and engineering 
institutions. In 1922 he gave a paper before 
the Institute of Marine Engineers on “‘ The 
Manufacture of Solid Drawn Steel Tubes.” 

In 1919, shortly after his retirement from 
public service, his work for the Navy and 
the country was recognised by the bestowal 
by His Majesty of the C.B.E. He was also 
a Chevalier of the Legion of Honour, and he 
received the Japanese Order of the Sacred 


Treasure. 





COLONEL HERBERT HARCOURT 


KENT 

In last week’s issue we recorded briefly the 
death, at the age of eighty-six, at his home 
in Ratton Village, Eastbourne, of Colonel 
Herbert Harcourt Kent, who for forty-two 
years was a director of George Kent, Ltd., of 
London and Luton. On the death of his 
brother, the late Sir Walter Kent, in 1938, 
Colonel Kent became chairman of the com- 
pany and occupied that position until he 
retired, on the grounds of age and health, in 
1947. 

Colonel Kent was a younger son of George 
Kent, the founder of the firm, and he was 
educated at Cambridge, where he took his 
M.A. degree and a medical degree. He later 
practised as a doctor in Finchley. He served 
in the Army in the Boer War and also the first 
World War, in which he commanded the 
Fifth Northumberland Fusiliers. He was 
very interested in geology and was the author 
of a book on that subject. On his retirement 
he went to live at Ampthill, and moved to 
Eastbourne at a later date. Throughout his 
career he continued to keep in close touch 
with the many-sided engineering activities of 
his firm. 





STEPHEN JOHN WATSON 

It is with deep regret that we have to 
record the sudden death, on Friday, Novem- 
ber 18th, at the Middlesex Hospital, London, 
of Mr. Stephen John Watson, at the age of 
seventy-nine. Mr. Watson was until his 
retirement in 1938, the District Manager for 
the Central Electricity Board (South-East 
England), and earlier in his career he had been 
chief electrical engineer at Bury and Salford, 
in Lancashire. He lived at the Hotel Forty, 
Inverness Terrace, London, W.2. He was the 
son of the late Mr. Alexander Watson, of 
Dover, and after completing his early educa- 
tion he served his apprenticeship with 
Belliss and Morcom, Ltd., of Ledsam Street 
Works, Birmingham. Later on he spent some 
time with the Brush Electrical Engineering 
Company, Ltd., at Falcon Works, Lough- 
borough. In 1896 Mr. Watson was appointed 
the Chief Electrical Engineer to the Bury 
Corporation electricity undertaking, a posi- 
tion he continued to hold until 1923. In that 
year he moved to Salford, where he took up 
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the position of Chief Electrical Engineer with 
the Salford Corporation Electricity Depart- 
ment. Mr. Watson remained’ at Salford until 
1927, when for one year he served as Chief 
Engineer to the London and Home Counties 
Joint Electricity Authority. With the 
formation of the Central Electricity Board 
Mr. Watson was made the District Manager 
of the Board for the South-East England 
section, a position which he held until his 
retirement in 1938. During his years in 
Lancashire and London he was a valued 
member of the Institution of Civil Engineers, 
the Institution of Electrical Engineers and 
the Incorporated Municipal Electrical Asso- 
ciation. He was Chairman of the Manchester 
Local Section of the Institution of Electrical 
Engineers in 1909, and served on the Council 
of the Institution from 1925 to 1928. He 
took a keen interest in education and was past 
Chairman of the Manchester and District 
Students’ Association of the Institution of 
Civil Engineers. He was also a past President 
of the Incorporated Municipal Electrical 
Association. After his retirement in 1938 he 
practised as a consulting engineer at Ald- 
wych House, Aldwych, London, W.C.2. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) ; 


IS FORCE A FICTION ? 


Srr,—At the risk of calling down a barrage 
of derision on my head, I am raising a ques- 
tion which must puzzle many engineers who 
were trained in Newtonian mechanics forty 
years ago and who are now trying to under- 
stand something about relativity theory. 

Last winter I attended a course of lectures 
on astronomy and more than once the lecturer 
made the definite statement that centrifugal 
foree did not exist, but was purely the invention 
of the engineer. In the discussion which fol- 
lowed after one of the lectures, I naturally, 
as an engineer, queried this dogmatic state- 
ment, illustrating my remarks with all the 
usual cases familiar to the engineer, such as 
the bursting of a flywheel revolving at an 
excessive speed, a train going round a curve 
requiring super elevation of the outer running 
rail, the action of the ordinary governor and, 
finally, the supposed reduction in the weight 
of a body at the equator compared with that 
of the same mass when transported to the poles, 
partly due to the effect of centrifugal force 
at the equator. To all such arguments he 
still maintained that centrifugal force did not 
exist and that all the effects were accounted 
for by the inertia of matter. 

I came away from the lectures distinctly 
puzzled, and later consulted several text books 
in the local library. Of course, all the older 
works, including Rankine, supported my con- 
tention, but I noticed that a modern work on 
** Dynamics ” (Lamb, I think) did: not even 
mention centrifugal force, although it dealt 
very fully with the motion of a particle in a 
curved path. 

Recently I have been reading Sir Arthur 
Eddington’s ‘‘New Pathways in Science” 
(1938) and I came across the following passage : 
“If you are familiar with the relativity theory 
of gravitation you will remember that the 
Newtonian force is a ‘fiction.’”’ But whether 
it is a subtle fiction, like gravitation or a trans- 
parent fiction like centrifugal force, it must 
have its due recognition in the formulae which 
we use to predict observable behaviour or the 
probability of observable behaviour.” 

Now, the point I am trying to make is whether 
force has actual physical existence or is it an 
abstract mathematical conception used to 


explain the interaction of various bodies in 
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nature. The average engineer will find it very 
difficult, I think, to accept the latter view. 
If the existence of force is denied, it appears 
that effects take place without a cause. 
J. F. PERRIN 
Carlisle, November 13th. 





ALUMINIUM ALLOY PIT CAGES 


Sm,—We have read with interest Mr. 
E. C. Houghton’s letter, on page 406 of THE 
ENGINEER, dated October 7th. The signifi- 
cance of the statement he questions is that the 
cages now installed at Gresford Colliery are 
the first units where steel has not been used 
for the main suspension straps. 

The manufacturers, Messrs. W. G. Allen 
and Sons (Tipten), Ltd., who have consulted 
this Association on the design of the new cages, 
afe well aware of the pioneer work carried 


out by Messrs. Vickers-Armstrong, Ltd., in ~ 


applying aluminium alloys to cage construction. 
We feel, however, that Mr. Houghton will 
readily agree that the further step of using 
aluminium alloys, not only for the plating, 
doors, &c., but also for the main suspension is 
indeed a radical change: certain other aspects 
of the design also represent a new approach. 
Doubtless Mr. Houghton is also aware that 
aluminium alloys have been used extensively 
during the last fifteen years in the construction 
of cages for North American mines, and to a 
lesser extent, have been used in recent Conti- 
nental mining practice. Careful enquiry, 
however, has failed to reveal any previous 
instance of aluminium being used entirely 
throughout, gaining the maximum possible 
saving of weight: in this respect the Gresford 
cages are the most advanced in the world. 
J. C. Batry 
Aluminium Development Association, 
33, Grosvenor Street, W.1. 
November 9th. 





IN ENGINEERING 
GRAPHY 

Sir,—With reference to the article on The 
Use of Radon in Engineering Radiography in 
your issue dated October 21, 1949, readers 
may like to be reminded that the Ministry of 
Supply has published a memorandum on this 
subject, which may be had on application to 
the Chief Information Officer, Ministry of 
Supply, Shell Mex House, London, W.C. 
It is recommended in this memorandum that 
a firm contemplating the use of gamma radio- 
graphy should at the outset consult the National 
Physical Laboratory, Teddington, Middlesex, 
on the safety precautions to be adopted. The 
necessary precautions are neither very expen- 
sive nor difficult. The associated equipment 
is simple and if properly designed it is quite 
safe to handle. It can frequently be made 
by the user firm. Demonstrations of gamma 
radiography can be seen without charge by 
appointment with the Superintendent of Radio- 
logy Research, Ministry of Supply, Armament 
Research Establishment, Woolwich, London, 
8.E.18. Advice on the suitability of proposed 
applications of radiography in industry and on 
the principles of radiographic interpretation 
may be obtained without charge from the 
Establishment. 


RADON RADIO- 


Nicet DucpALe 
Ministry of Supply, London, W.C.2, 
November 8th. 





PUTTING OFF THE EVIL DAY 


Sir,—The leading article in THz ENGINEER 
for October 28th was well timed and appro- 
priate to a very desperate situation. No doubt 
you will be accused, like certain bishops, of 
“* political bias,’’ but things have now come to a 
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state beyond all politics. Engineers (like the 
bishops) are deeply alarmed for the welfare of 
the country. 

At this distance, I do not know whether the 
forty-hour week means that on Saturday 
mornings the great shipyards and engineering 
works are idle, but, if they are, they represent 
a great waste in that time of an immense capital 
investment. Railways have an invested capital 
of a comparable amount, but no railway can 
afford to have all traffic at a standstill for even 
a few hours. 

If the shipbuilding and engineering unions 
continue to press for a wage increase involving 
£100 million to £130 million a year, and this 
should be piled upon the increased distributed 
profits tax, it is difficult to see how business can 
continue, much less compete with the rest of 
the world. 

C. O. Tuomas, M.E.I.C. 
(Canada) 
Montreal, November 15th. 


YORK BOILER EXPLOSION 


Srr,—In a recent edition of THE ENGINEER it 
was said there was no question of faulty repair 
work being responsible for the boiler explosion 
at York electricity generating station a week or 
two ago. 

This prompts me to suggest that whatever 
the findings of the investigators, someone some- 
where has blundered badly. Were this not the 
case boiler explosions would be everyday 
occurrences. 

It may be faulty metallurgy, faulty work in 
rivets, careless stoking or indifferent manage- 
ment or surveillance. It is incumbent on those 
who have the matter in hand to realise that 
without man’s aid there would be no boiler, 
for boilers do not grow of their own accord as 
do wild flowers. 

One of the greatest tributes that can be 
paid to a man is to take his high standard of 
work for granted. It must be realised, of 
course, that an occasional word of praise helps 
a fellow to maintain that standard. 

So it is then that, in spite of this disaster 
at York, in spite of the fact that someone is 
at fault, however close to or far removed from 
the explosion he may be, the public will con- 
tinue to cross bridges, use ships, trains and 
buses, having complete confidence in the British 
engineer. 

We ordinary folk take your work for granted. 
What more wouldst thou, Brother ? 

PASSER-BY 

November 11th. 
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An Unusual Road Transport 
Task 


On Sunday last, November 20th, a fractionat- 
ing column, destined for the refinery extensions 
at Stanlow, near Ellesmere Port, Cheshire, 
began its long journey from G. A. Harvey’s 
Greenwich works at Woolwich Road, S8.E.7. 
The column, which has been finished nearly 
three months ahead of schedule, has a length 
of 84ft, a diameter of 10ft 8in, and a weight 
of 115 tons, and it is stated to be the largest 
of its kind ever made for the home oil industry. 
As it was not possible to despatch this large 
cylinder by rail, arrangements were made 
with Pickford’s, Ltd., of Manchester, to trans- 
port it by road. It is being carried on a thirty- 
two-wheel double-bogey truck, which is hauled 
by three 20-ton tractors. The four-in-one- 
convoy thus made up, has a total length of 
166ft and it is too large to be permitted on the 
roads after dark. A speed of about 5 miles 
per hour is being aimed at and it is expected 
the 25)-mile journey from London to Stanlow 
will occupy about ten days. The 250-mile 
route, which will, of necessity, include many 
diversions, is from Greenwich, through South 
London, and over Lambeth Bridge to Edgware 
Road and St. Albans. The route chosen passes 
through Dunstable, to near Birmingham, and 
then to Walsall, and Stafford, and from near 
Chester to Stanlow. The refinery at the Shell 
Petroleum Company’s Stanlow Plant is now 
being extended at a cost of £16 million and a 
similar refinery is being built at Thames Haven, 
in Essex. These two new plants, specially 
designed for processing mainly crude oil 
bought at sterling prices from the oil fields in 
the Middle East, will, it is expected, have a 
combined capacity of 6,000,000 tons per annum. 





African Scientific Conference 


THE African Regional Scientific Con- 
ference has recently endedits ten-day’s session in 
Johannesburg. This Conference, the first of 
its kind ever to be held, was convened by the 
South African Government and attended by 
representatives from the United Kingdom, 
the British territories in Africa, and the French, 
Belgian and Portuguese Colonies on the Con- 
tinent. 

Engineers contributed a good deal to the 
discussions. One paper was read by Dr. T. 
J. W. Jorden, of the South African Iron and 
Steel Corporation, who commented upon the 
Union’s policy in exporting its rather limited 
supplies of high-grade manganese ore. Dr. 
Jorden said that it had been estimated that 
conversion of this exported ore to ferro-man- 
ganese in the Union would enhance its value 
six-fold and, at present export rates, would 
earn about £10,000,000 in foreign exchange a 
year. He maintained that South Africa was in 
an ideal position to supply chrome metallur- 
gical products and chrome chemicals to the 
rest of the world, provided she could meet the 
challenge of adapting the process to the require- 
ments of the raw materials. In his opinion more 
research was needed on iron ore. To mention 
only one aspect, he continued, the suitable 
smelting of reserves of titaniferous magnetites 
in the Union needed close study to produce not 
only iron and steel but also titanium oxides, 
ferro-titanium and vanadium concentrates or 
ferro-vanadium. 

A paper by the Union Division of Civil 
Engineering suggested that the most effective 
way to prevent road accidents was to provide a 
smooth traffic flow by improved road con- 
struction. The Union Government intended 
to resume its investigations into road corruga- 
tion when staff became available, but it did 
seem that manufacturers were making road 
vehicles so large and so heavy that they were 
damaging road surfaces. An effort was being 
made to achieve uniformity in that respect 
throughout the world. Sir Ben Lockspeiser, 
head of the United Kingdom Department of 
Scientific and Industrial Research, made one 
of the outstanding addresses to the Conference. 

At the end of the session, the delegates 
agreed to the establishment of a scientific 
council for Africa south of the Sahara. 
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The lron and 


N Thursday afternoon, November 10th, 
the first paper discussed was : 
MECHANICAL PROPERTIES OF LOW. 
CARBON, LOW-ALLOY STEELS CONTAIN- 
ING BORON 
By W. E. BarpcGett, B.Sc., A.M.1.Mech.E., F'.1.M., 
and L. Reeve, Ph.D., B.Sc., F.1I.M. 
SYNOPSIS 

The paper describes the results of mechanical 
tests on several series of low-carbon (0-04 to 0-18 
per cent), low-alloy steels containing boron, tested 
in the normalised condition. The outstanding 
feature of the results was the ma: ked and, in certain 
cases, critical effect of molybdenum in the presence 
of boron in enhancing the maximum stress and 
yield stress, the critical amount depending on the 
remaining alloy content. Of the numerous steels 
examined, the most attractive was a low-carbon 
molybdenum-boron steel, the presence of the boron 
almost doubling the yield stress value and the steel 
at the same time retaining good ductility and tough- 
ness. Examination of mass effect indicated that 
high strength could be obtained in this steel pro- 
vided that the boron content was within a definite 
range. 

Results are also given of tests on material rolled 
from a high-frequency cast and from two basic 
open-hearth casts, and these have confirmed the 
attractive properties shown by the experimental 
casts. In addition, the steel was found to be 
particularly free from cracking on welding. 


DIscUSSION 

Dr. N. P. Allen (N.P.L.) said that the 
search for an easily weldable plate steel 
having a yield point above 30 tons per square 
inch and good bending and impact properties 
had occupied steelmakers for many years, 
and it was possible to doubt whether the 
present authors had yet reached their 
objective. Properties such as had been 
described in the paper could be obtained in a 
variety of ways. The use of molybdenum 
appeared to be common to them all, but 
there was nothing magical about the use of 
boron. This element appeared to be acting 
as usual to increase the hardenability, and 
this view of its function was supported by 
the dilatometric work. As either the rate of 
cooling or the hardenability of steels of this 
kind was increased, there came a point at 
which the yield point was suddenly raised. 
Additions of molybdenum, together with 
something else that increased the harden- 
ability appeared to be needed, and nickel, 
manganese, chromium or boron would do. 
The future of a steel of this kind depended 
largely on the cost, and the fact that the 
boron was only effective in a fully killed 
steel, of which the yield point would be low, 
was a disadvantage. Certainty in obtaining 
the desired properties, with sufficient latitude 
to provide for the inevitable accidents of pro- 
duction, was also an important factor, and it 
was pleasing to note in this connection the 
very close control the authors had succeeded 
in maintaining over the boron content of the 
steel. 

Dr. H. A. Dickie (Stewarts and Ltoyds, 
Ltd.) said that, having received from one of 
the authors in August news of this projected 
development he had made, unknown to the 
authors, a small casting as an independent 
check. This was an induction furnace 20-lb 
casting of molybdenum steel treated in the 
way he understood was devised by the 
authors, taking care to add the aluminium 
additions before adding the boron and finally 
cooling the steel at what was believed to be 
the prescribed cooling rate. The properties 
of this casting were no different from the 
properties of the same composition of steel 
without the boron. With a certain amount of 
irritation at the failure to duplicate the 
authors’ results, some fifteen casts were made 
of molybdenum steel and chrome-molyb- 
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denum steel, using in some cases ferro-boron 
and in some cases Silcaz, but none of these 
casts produced the results which it was 
understood at the time the authors had 
obtained. There was no suggestion of 
questioning the authors’ results because 
obviously they would not have published 
figures which were not fully authenticated. 
What, then, was the explanation of his 
failure to reproduce the effects which the 
authors had obtained ? He then suspected 
some difference in the minor constituents in 
the steel. His steels had been made, using as 
base metal basic Bessemer steel scrap, 
which, of course, was unusually pure and 
very low in generally unwanted impurities, 
such as nickel and copper. Therefore 
further casts were made to which were added 
+ per cent copper, everything else remaining 
the same as before and at last, to the relief of 
the people who were carrying out the tests, 
these experiments did reproduce the authors’ 
results. For instance, the tensile strength 
was raised from between 26 and 30 tons per 
square inch to 39 tons per square inch and the 
yield point from about 17 tons to about 23 
tons. Further work was then done, adding 
} per cent nickel and } per cent copper, and 
also with copper alone, and both these com- 
positions gave the enhanced properties set 
out by the authors. Other elements were 
then tried. The molybdenum content was 
increased. In the earlier casts it had been 
between 0-35 and 0-38 per cent, but in one 
case it was increased to 0-47 per cent and in 
another 0-55 per cent, and again the results 
were reproduced in the steel with the pure 
base. Seeing for the first time the authors’ 
figures a few days ago, he had looked over the 
compositions and as far as he could see they 
gave a steel with quite a pure base. Never- 
theless, the lowest copper content recorded 
in the paper was 0-06 per cent, except in one 
case, where it was 0-045 per cent in the 
presence of 0-1 per cent of phosphorus. In 
his own case the copper was about 0-015 per 
cent. These might seem very small differ- 
ences to account for the differences he had 
mentioned as compared with the authors’ 
results, and it might be that other elements 
came into the matter. In any case it rather 
seemed there was a homeopathic effect and 
that very small doses might, if properly 
administered, produce remarkable results. 
Monsieur A. Kohn (Institut de Recherches 
de la Siderurgie, St. Germain, Paris) said that 
his Institute had also been engaged on a 
study of boron steels and many tests had been 
carried out in conjunction with three indus- 
trial laboratories. The first work was con- 
cerned only with medium-carbon steels and 
the results were communicated by Monsieur 
Potaszkin at the last Société de Metallurgie 
meeting in October. Small ingots were cast 
with a high-frequency furnace at Acieries 
d’Usine and Etablissements Schneider. At 
Anciens Etablissements Cail a cast of six 
1000-lb ingots was made in a 5-ton basic 
electric furnace. Boron was incorporated in 
the casts as ferro-boron in amounts varying 
from 0-001 to 0-016 per cent. The six 
1000-lb ingots were forged into lin, 2in, 4in, 
and 8in diameter bars, wihch were tested 
after normalising or quenching and temper- 
ing. It was observed that the boron addi- 
tions could have two principal effects, viz., 
they increased the austenitic grain size at the 
austenising temperature and they removed 
the “S ” curve to the right. Boron greatly 
increased the maximum stress and the yield 
stress of the lin diameter water-quenched 
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bars and under these cooling conditions a 
martensitic structure was formed, whereas 
there was only troostite and ferrite in steels 
without boron. But in all other cases the 
effect of boron was of little importance or it 
could be detrimental if a large grain size had 
a predominating harmful action. 

Mr. G. E. Speight (United Steel Companies) 
said that whilst work he was concerned with 
was far from complete, a brief outline of the 
results might be interesting. Several hundred 
experimental boron steels had been made and 
examined during the last eight years. It was 
soon found that boron occurred in two forms, 
one soluble and the other insoluble in dilute 
sulphuric acid, the relative amounts of which 
might be varied in some steels by variations 
in the steel-making conditions and _heat- 
treatment. However, the maximum amount 
of insoluble boron found was 0-004 per cent 
even in steels of 0-08 per cent boron. As the 
nitrogen content of the steels, which were 
high frequency and open-hearth qualities, 
was 0-003 to 0-005 per cent, the close 
similarity between this and the maximum 
insoluble boron figure suggested the possi- 
bility of boron nitride being the insoluble 
boron constituent. Some confirmation of 
this was obtained from the analyses of non- 
metallics extracted by the Dickinson method. 
The work being done suggested that high- 
soluble boron with improved yield stress was 
obtained by (a) an increased Fe-boron 
addition, (6) the normal boron addition with 
sufficient titanium and/or zirconium, and 
(c) by the normal boron addition using the 
complex alloy Sileaz. Those elements which 
appeared to assist the action of boron, i.e., 
titanium and aluminium, were themselves 
strong nitride formers and the views of him- 
self and his colleagues on the occurrence of 
boron in steel were based on their relative 
affinities for nitrogen. It would seem that to 
obtain high yield by boron additions it was 
necessary to prevent the formation of boron 
nitride and the consequent loss of boron 
effectiveness. The elements Al, Ti and Zr 
might therefore be regarded as “ boron pro- 
tectors ’’ owing to their greater affinity for 
nitrogen. With steels of high nitrogen con- 
tent the amounts of “ protectors’ necessary 
would be greater. This point was receiving 
further investigation. 

Professor H. O’Neill (University College, 
Swansea) said he was glad somebody had 
tackled the influence of boron, because such 
a little of it went such a long way. Some 
time ago the question arose whether boron 
should be introduced into commercial cast 
iron, and those who were considering it 
decided that it was best to forget all about it. 
However, would the authors say whether the 
return of boron steel scrap into industry 
would upset specifications ? 

Mr. Bardgett replied shortly. 


The following four papers on iron-nickel 
systems were next discussed :— 


FURTHER X-RAY STUDY OF THE EQUILI- 
BRIUM DIAGRAM OF THE IRON-NICKEL 


SYSTEM 
By Professor E. A. Owen, M.A., Se.D., and Y. H. 
Liv, Ph.D. 
SyNopsIs 


This paper gives an account of a further study of 
the equilibrium diagram of iron-nickel alloys by the 
X-ray method. The materials were investigated in 
powder and in lump form, at room and at elevated 
temperatures. The effects of contamination and 
insufficient annealing of the specimens, and the 
sensitivity of the X-ray method, were investigated. 
No difference was observed between the results 
obtained with powder and those obtained with lump 
material. The equilibrium diagram for the system 
recorded previously by Owen and Sully is con- 
firmed, in the main. 
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FREE ENERGY AND METASTABLE STATES 
IN THE ITRON-NICKEL AND IRON-MAN- 
GANESE SYSTEMS 


By F. W. Jones, Ph.D., and W. I. Pumpurey, 
M.Se., Ph.D. 
SYNOPSIS 

A study has been made of the transformations 
which occur in iron-rich binary iron-nickel and iron- 
manganese alloys at heating and cooling rates of the 
order of 10 deg. Cent. per minute. The progress of 
the transformations on continuous heating and 
cooling has been followed dilatometrically. A 
quantitative explanation of the transformations is 
given by the application of thermodynamical prin- 
ciples to the equilibrium diagram. The energy of 
lattice strain arising from the transformations 
appears to be insufficient to explain the observed 
hysteresis between the transformations on heating 
and cooling. 


MICROSCOPICAL STUDIES ON THE IRON- 
NICKEL-ALUMINIUM SYSTEM 
PART I: a+f ALLOYS AND ISOTHERMAL 
SECTIONS OF THE PHASE EQUILIBRIUM 
DIAGRAM 
By A. J. Bravery, M.A., D.Sc., F.R.S. 
SYNOPSIS 

K6ster’s miscibility gap between the a, face- 
centred cubic phase, and the £, body-centred cubic 
phase fields of the Fe-Ni-Al system is now found to 
consist of five separate regions, and not merely 
three, as Bradley and Taylor had _ previously 
thought as the result of X-ray work only. The 
ordered phase fields, a’ (Ni,Al) and #’ (NiAl), 
account for the existence of three separate duplex 
regions, a+, a+’ and a’+ ’, separated by the 
three-phase regions a+ +f’ and a+a’+’, respec- 
tively. At the melting point, the three-phase 
regions are extremely narrow, but they open out 
rapidly as the temperature falls. The a+ region is 
connected with both the Fe-Ni and the Fe-Al 
systems, and therefore forms a common bond 
between the “open” and “closed” types of 
diagram. At the melting point, the a+/ region 
forms a peritectic system in connection with the 
Fe-Ni system. The a+/’ region is a eutectic 
system, while the a’+f’ region forms another 
peritectic, to join up with the Ni-Al system. At the 
transition points, where the three-phase regions 
intersect the solidus and liquidus, four-phase 
reactions occur, as follows :-— 

At 1380 deg. Cent., liq.ia’-a+/’, at 4 Fe, 
23 Al (at.-per cent). 

At 1350 deg. Cent., liqg.+f—a+/’, at 67-5 Fe, 
12-5 Al (at.-per cent). 

At 1340 deg. Cent., there is a minimum in the 
liquidus and solidus at 50 per cent Fe in the a+’ 
region. 

Isothermals have been constructed, from 1350 deg. 
Cent. downwards, at intervals of 100 deg. Cent., to 
illustrate the progressive widening of the a+, 
a+’ and a’+’ gaps as the temperature falls. 
Photomicrographs are reproduced to illustrate the 
widening of the gap. They clearly show the 
characteristic two-phase patterns obtained after 
adequate heat-treatment at all temperatures from 
1250 deg. Cent. downwards, from alloys in the 
a+, a+’ and a’+/" gaps. Later papers will 
illustrate microsections from the other two-phase 
regions, together with the corresponding three-phase 
triangles. 

CONSTITUTION OF IRON-NICKEL-CHRO - 
MIUM ALLOYS AT 650 DEG. TO 800 DEG. 
CENT. 


By W. P. Rees, M.Sc., B. D. Burns, M.Sc., and 
A. J. Cook 
SYNOPSIS 

A considerable number of iron-nickel-chromium 
alloys were prepared with a range of compositions 
extending from 40 to 80 per cent of iron, 0 to 60 per 
cent ef nickel, and 0 to 50 per cent of chromium, 
using component elements of very high purity. 
Metallographic and X-ray investigations of the 
alloy structures were made to determine the limits 
of composition at which the sigma constituent did 
not exist as an equilibrium component after anneal- 
ing the alloys at 650 deg. and 800 deg. Cent. The 
results show that these limits extend into a range 
of compositions considerably lower in chromium 
content than has been previously stated. 

A feature of the alloys was the sluggish behaviour 
of the more highly alloyed compositions during 
annealing treatments, and it was found that the 
transition from the y phase to the (y+) phase was 
not always a single-stage reaction, but could be 
preceded by the precipitation of an intermediate 
a phase which in some compositions was very 
persistent. 


DISCUSSION 


Dr. G. V. Raynor (Birmingham University), 
referring to Dr. Bradley’s paper, said it 
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recorded a fine piece of metallographic 
research and it was probably true to say that 
only Dr. Bradley could have done it in that 
particular way. But what seemed to have 
happened was that, being thoroughly steeped 
in the previous X-ray interpretation of the 
diagram, he was led to expect micrographic 
effects of some sort in certain composition 
regions. These micrographic effects having 
been observed, they had been interpreted on 
the lines of previous knowledge, so that what 
it amounted to was that Dr. Bradley had 
deduced from a given micrograph rather 
more than the micrograph alone could have 
told him. At all events, that was his own 
feeling. A number of alloys had been 
examined and in Dr. Bradley’s hands the 
whole thing had been made to conform to a 
self-consistent picture and to give a result 
which was substantially correct. However, 
the procedure, being semi-intuitive, was 
hardly to be recommended as a genera! 
method of attack, because in inexperience: 
hands the danger of misinterpretation was 
not negligible. The author had made one 
remark which merited some attention, viz., 
that the phase rule must be regarded as being 
of more importance than the actual appear- 
ance of individual micrographs, which did 
not always observe the rules. But that was 
surely quite the wrong way round. The phase 
rule was a very useful guide to what one 
might expect, and if alloys did not fit in with 
its requirements there was every reason to 
suspect that something was wrong and those 
particular alloys or composition regions 
should be reinvestigated. To assume that 
the alloy was wrong and that the phase rule 
was right was somewhat dangerous, because 
it might obscure some important phenomena. 
What really mattered in constitutional 
work were the experimental data. If they 
did not fit the rules then they should be 
rigorously re-examined, but not coerced. 
However, as the result of this work we had a 
much more definite picture of the equilibrium 
relationships in the iron-nickel-aluminium 
system and the remaining papers of the 
series would be looked forward to, but until 
then he did not think the general implications 
of this research could readily be appreciated. 

Turning to the paper on the iron-nickel- 
chromium system by Rees, Burns and Cook, 
he said this was a more conventional piece of 
work, in which it was pleasing to see that 
X-ray and micrographic work were both used 
and agreed not too badly. Another good 
feature of the work was that the mechanism 
by which equilibrium was approached had 
been examined. This was a feature which 
would repay further study in several other 
systems, because it was linked with the 
relative free energies of the various possible 
phases which could occur, and might give 
information about those quantities in a rough- 
and-ready way, which could not be got by 
other means. 

The work described by Professor Owen and 
Dr. Liu was very welcome. It was a straight- 
forward piece of work and called for little 
comment, except that he must commend the 
attention given to the details of technique 
and the use of a high-temperature X-ray 
camera. The authors suggested that the 
difference between their results and those 
obtained by the magnetic method might be 
due to the existence of long-lived metastable 
states. That was more than possible, and it 
would be interesting if the authors could 
undertake an investigation into it, possibly 
by high-temperature X-ray photographs 
after successive intervals of annealing in this 
range. He agreed with them that the 
assumptions involved in the free energy 
calculation needed re-examination before a 
great deal was based upon them, and asked if 
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the authors proposed to do anything about 
it to make it more rigorous. Even though the 
conclusions were somewhat qualitative, there 
ws no escape from the main conclusion that 
a certain driving force was necessary to make 
the transformation go at all. 

Dr. N. P. Allen (N.P.L.), referring to the 
paper by Jones and Pumphrey, said this 
represented a new approach to the study of 
the effect of alloying elements upon the 
mechanism of the transformation of steels. 
The effect of carbon had been extensively 
studied and theories had been advanced in 
which the diffusion of the carbon played an 
important part, but consideration of the 
effects of alloying elements upon the diffusion 
processes had not led to an understanding of 
their effects on the rates of transformation. 
Therefore it had been decided to study the 
influence of alloying elements upon the trans- 
formation itself, without the interference of 
carbon. Further, since the free energy 
changes played a large part in modern 
theories, it had been thought desirable to get 
an idea of the actual magnitudes of the free 
energy changes involved, and the calculations 
in this paper represented a first attempt in 
this direction. A number of assumptions had 
had to be made, but it had been found possible 
to obtain from the equilibrium diagram and 
thermal data an approximation to the 
desired values, and further work based on 
experiment suggested that the calculations 
had not been too misleading. 

The iron-nickel-chromium system, reported 
upon in the paper by Rees, Burns and Cook, 
was another system which had required a 
great deal of work to establish the true 
equilibrium conditions. Finality had still 
not been reached and very long times of 
annealing would be needed before some of the 
alloys could be stated to be undergoing no 
further change, but the results now available 
sufficiently altered the view of the system to 
justify publication. The low chromium con- 
tent of some of the sigma phase-containing 
alloys was something of which the steel- 
maker should be aware. 

Dr. H. Hoselitz (Permanent Magnet Asso- 
ciation), commenting on the paper by Owen 
and Liu, said the arguments put forward to 
support the view that a close approximation 
to the true equilibrium diagram was arrived 
at were unconvincing and inconclusive. He 
referred to work by himself and Sucksmith in 
1943 on the influence of cold work, and 
claimed that the result of the experiment by 
Owen and Liu could not be regarded as 
giving information about the true equilibrium 
state in lump specimens at 400 deg. Cent. 
From the complicated changes occurring in 
iron-nickel alloys during cold work, ascer- 
tained in his own work in 1944, and the 
known sluggishness of any changes at low 
temperatures, it would appear, he said, that a 
combination of cold work at one temperature 
and heat-treatment at another might cause 
conditions which would be of a complex 
character and not necessarily of any help in 
equilibrium determinations. 

Both Sully, in his discussion of the paper by 
Hoselitz, and Owen and Liu in their present 
paper referred to the possible existence of a 
metastable state during attainment of equi- 
librium. If such a metastable state existed, 
it was difficult to decide whether the long 
heat-treatments of Owen and Liu, or the 
extrapolation to infinite times by Hoselitz 
and Sucksmith, approached the true final 
equilibrium or the metastable state, and it 
still appeared that the difference in the final 
state, whether metastable or true equi- 
librium, depended on whether the initial 
alloys were in the alpha or in the gamma 
state. In support of the work by Hoselitz 
and Sucksmith it could be said that the 
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equilibrium phase boundaries were arrived at 
by corroborative evidence from a set of alloys 
covering the entire region from 0 to 50 per 
cent nickel, and that quantitative phase 
analysis of each alloy within this range gave 
consistently the same phase boundaries. He 
suggested that there must be similar corro- 
boration in the case of Owen and Liu’s views 
about the validity of the chosen method of 
the determination of true equilibrium states. 

Dr. K. W. Andrews (United Steel Com- 
panies, Ltd.) said the work described in the 
paper by Rees, Burns and Cook undoubtedly 
provided a sound and very necessary basis 
for the study of many commercial alloys, 
especially those in which the possible occur- 
rence of sigma phase had to be considered. 
In the laboratories of his company they had 
employed X-ray and microscopic methods in 
conjunction. There was no reason why such 
methods should not be used as a means of 
routine examination, as, in fact, they were 
employed in his case. It was also probable 
that their wider use in the more fundamental 
equilibrium studies would greatly assist in 
the detection of small amounts of phases. 

Dr, O. Kubaschewski (N.P.L.), expressing 
his interest in the calculations and applica- 
tions of free energies by Jones and Pumphrey, 
said there were interrelations between the 
free energy and equilibrium diagrams of 
alloys, and these connections could pe calcu- 
lated by making some simplifying assump- 
tions. It should be emphasised, however, 
that there was not yet sufficient experimental 
evidence of the accuracy of such simplifica- 
tions, and this accuracy would vary from 
system to system. Dr. Allen had made the 
suggestion that the equilibrium diagram of 
the iron-nickel system should be investigated 
by considering the free energy. Whilst 
Jones and Pumphrey had first calculated 
free energies from the equilibrium diagram, 
and then the equilibrium diagram from the 
relative free energies, at the N.P.L. they had 
tried to determine the free energies inde- 
pendently and then to calculate the phase 
relationships. The method and results had 
just been published in the ‘‘ Transactions ” 
of the Faraday Society. It was essential to 
be very careful with over-simplification in 
calculations of free energy relations from 
equilibrium diagrams. The application of 
the thermo-chemical results obtained in the 
work he had referred to had been very much 
simplified, since the solid iron-nickel alloys 
formed regular solutions. Otherwise, evalua- 
tion might have been more difficult, as the 
thermo-chemical method applied had _ its 
limits in accuracy. Generally speaking, very 
accurate measurements would be required 
if phase boundaries were to be determined 
from thermo-chemical results. There was one 
fortunate point, however. Systems with pro- 
nounced deviations from regular behaviour, 
i.e., systems in which strong binding forces 
prevailed, would generally also exhibit pro- 
nounced thermal effects and thus be better 
investigated by thermal analysis. On the 
other hand, systems with small energy 
difference, and slow attainment of equi- 
librium, would much more often be approxi- 
mately regular and could be handled more 
simply by energy considerations. This 
handling, however, required a good deal of 
practical experimental experience, and any 
result obtained by pure calculation, involving 
too many assumptions, should be regarded as 
no more than a first approximation. 

Mr. A. Taylor (Mond Nickel Company, 
Ltd.), discussing Dr. Bradley’s paper, said 
that throughout this investigation Dr. Brad- 
ley had used iron, nickel and aluminium of 
high purity, and by employing substantial 
annealing periods had probably succeeded in 
approaching very closely to the true equi- 
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librium. But no mention was made of the 
gas content of the alloys. The metals were 
melted under hydrogen, but how far could 
dissolved hydrogen affect the equilibrium ? 
In the region of Fe,Al a mysterious additional 
face-centred cubic phase structure appeared 
in the X-ray powder photographs with a 
spacing identical with that of Fe,N. This 
was almost certainly formed from the residual 
nitrogen present in the virgin metals and 
which did not appear in the normal spectro- 
graphic or chemical analysis and was there- 
fore apt to be overlooked. He was therefore 
tempted to ask : ‘‘ How far does the presence 
of absorbed gases influence the equilibrium, 
and can the nitrogen have as great an effect 
as caroon in steels?”’ He added that a 
careful microscopic study of Fe,Al had failed 
to reveal the presence of Fe,N when the 
X-ray diffraction patterns had disclosed 
quite an appreciable amount of it. 

The authors signified that they would 
reply in writing. The meeting was then 
adjourned until Friday, November 11th. 


(To be continued) 





A Small Concrete Mixer 


A small capacity concrete mixer with a 
batch capacity of 3 cubic feet unmixed 
and 2 cubic feet mixed has been intro- 
duced by Frederick Parker, Ltd., of Leicester. 
The new mixer is known under the trade name 
** Mini-Giant ’’ and a photograph of the machine 
is reproduced below. 

The new mixer is mounted on a two-wheeled 
chassis with 16in by 4in pneumatic tyres, 
and its dimensions are such that it can easily 
be handled through doorways of normal size 
and narrow alleyways between buildings or 
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plant. It is driven by a 1 h.p. Villiers petrol 
engine and power is transmitted through a 
roller chain, machine cut wheels and a housed 
pinion. To effect smooth running and reduce 
wear to a minimum bushed bearings are fitted 
and the mixing pan is carried on a ball thrust 
race. 

When the machine is in operation it is sup- 
ported on two swivelling adjustable legs and an 
additional support is provided at the rear to 
prevent tipping. The mixing drum can be 
loaded or discharged at either side and tilting 
is controlled by a convenient. double grip 
lever, the feed height being 3ft 3in and the 
discharge height 2ft. 


a 


EconoMiIc AND COMMERCIAL CONDITIONS IN [raqQ. 
—A survey of economic and commercial conditions 
in Iraq has now been published by H.M. Stationery 
Office, price Is. net. It is the latest volume in the 
series of Overseas Economic Surveys issued for the 
Commercial Relations and Export Division of the 
Board of Trade. 
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A 1000-Ton Horizontal Structure- 
Testing Machine 


No. Il—(Continued from page 579, Nov. 18th.) 


HE hydraulic system of the machine falls into 

five main sections—the hydraulic cylinders 
and capacity change system ; the low pressure 
setting and return system ; the main pumps and 
intensifier system, including pressure control 
and volume control; the main selector valve 
and operating cycle; auxiliary long-period 
load and strain maintaining equipment. 

The two capacity ranges of the machine— 
500 or 1000 tons—are introduced by the use of 
either two or all four of the straining cylinders. 
The method by which capacity changes are 
effected enables the load range to be altered 
when the machine is working and also permits 
the use of higher straining speeds on the lower 
range without allowing for an increase of pump 
capacity. A selector on the control cabinet, 
which is used for changmg the capacity of the 
machine, actuates a pilot valve connected 
to the main cylinder valves. When the capacity 
is reduced to the 500-ton range the two redun- 





dant straining cylinders are emptied through a 
restricted orifice before they are connected 
directly to exhaust freely. When the capacity 
of the machine is increased oil is admitted to 
the two idle cylinders at a controlled rate, 
through the same restricted orifices, before 
connection is made for pressure fluid to be 
directly admitted. 

For the low pressure setting and return 
system of the ram crosshead, oil is supplied to 
the cylinder by a pump, which delivers about 
4000 cubic inches of oil per minute at a maxi- 
mum pressure of 200 Ib per square inch. 
When moving the ram crosshead in a rear- 
wards direction the setting ram has a speed 
of 26in per minute and when returning it, a 
speed of 30in per minute. When the main 
valve is opened to admit pressure fluid into 
the setting cylinder, the four straining cylinders 
are connected through a prefilling valve to an 
overhead supply tank. 

The oil supply of the four straining cylinders 
is supplied by two variable-delivery rotary 
abutment Keelavite pumps, each of which is 
capable of delivering up to 8000 cubic inches 
per minute at a maximum pressure of about 
1000 lb per square inch. These pumps work in 
conjunction with a 4 to 1 continuous intensifier, 
which steps up the oil pressure to 3360 lb per 
square inch—the working prossure of the main 





cylinders. The two pumps can be run singly 
or together, the pump delivery control gear 
being common to the two units. From the 
pumps the oil passes to the intensifier inlet 
valves through combined relief and unloading 
valves, which also protect the pumps against 
overload. The relief and unloading valves are 
controlled by the main selector valve on the 
control panel. 

When the machine is operating on the 500- 
ton range with two pumps in operation the 
straining speed is 0 to 12in per minute, and 
with one pump working, 0 to 6in per minute. 
On the 1000-ton range the two pumps give 
straining speeds up to 6in per minute and one 
pump gives up to 3in per minute. 

In the intensifier system two rams are 
arranged to work alternately. The high and 
low pressure rams of this unit are. 5in and 10in 
diameter, the length of stroke being 20in and 
the maximum operating speed about 3}in per 
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minute. In operation, when one ram has reached 
the end of its stroke, it trips a limit switch, 
which, through a solenoid-operated pilot valve, 
actuates the main valve of the other intensifier 
to admit pressure fluid from the pumps. When 
the main valve of the second intensifier is fully 
open the main valve of the first intensifier is 
reset to allow its ram to retract ready for the 
next operating cycle. The intensifier rams are 
returned by the admission of low pressure 
oil from a pump, which is connected to the 
high pressure end of the intensifiers through 
non-return valves. Non-return valves, through 
which the high pressure oil flows from the 
intensifiers, are loaded to exert a pressure in 
excess of that of the low pressure filling pump 
supply to prevent low pressure oil entering the 
high pressure side of the system. 

On each of the main pumps the width of the 
pumping cavity and thus the volume of oil 
delivered is controlled by means of a lever. 
The two levers are coupled together and are 
positioned by a pair of opposed rams. One 
control ram is coupled directly to the levers 
and moves them in both directions. The 
second ram acts as a stop and limits the move- 
ment of the first ram to determine the maxi- 
mum delivery of the pumps. The adjustment 
of the second or stroke-limiting ram is effected 
by a control valve through a screw mechanism 
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and forms a closed-loop servo system. In this 
mechanism the control screw is rotated by a 
Selsyn unit operated by remote control from 
the control cabinet. The maximum output 
of the pumps is controlled by a valve which 
regulates the pressure applied to the large end 
of the first control ram and oil for this purpose 
is supplied by a separate servo pump. The smzl 
end of the ram is connected to the output sice 
of the intensifier. By this arrangement, when 
the pumps are supplying oil to the machine 
to build up the required pressure in the strain- 
ing cylinders the pressure on the the large end 
of the control ram overcomes the pressure of 
the oil in the small end connected to the inten- 
sifier to permit maximum delivery. When 
the pressure in the main system tends to rise 
above the predetermined figure set by the 
control contact on the cabinet, this balance js 
upset and the ram moves to reduce the pump 
delivery whilst the pressure in the system is 
retained. Any reduction in the pressure which 
then occurs in the output side of the intensifier 
allows this ram to move in the opposite direc. 
tion and increase the delivery of the pumps to 
the rate limited by the position of the second 
ram. The main pressure control valve is of 
the differential type and controls the servo 
pressure system of the first control ram, as a 
function of the load on the machine. 

The operation of the working cycle of thé 
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machine is controlled by a six-way pilot 
s2lector through which the various main valves 
are actuated. A small pump, which delivers 
500 cubic inches of oil per minute at 300 Ib 
p2r square inch, provides oil pressure for the 
pilot operation of the main valves. 

In the first “‘ stop’ position of the selector 
valve the main cylinders and both ends of the 
setting ,cylinders are connected to the supply 
tank and the main pumps are unloaded. In 
the second position ‘‘ forward setting and pre- 
fil,’ the main cylinders are connected to the 
supply tank and a low pressure pump supplies 
oil to the forward end of the setting cylinder, 
the rear end of which remains connected to 
the supply tank. The ram crosshead moves 
rearwards and at the limit of the straining 
stroke an unloading valve comes into effect 
to exhaust surplus oil fed into the forward end 
of the setting cylinder, stopping further move- 
ment. 

In the third “load and maintain position ” 
of the selector the main cylinders are connected 
to the high pressure supply from the intensi- 
fiers through a stop valve, which is normally 
open; both ends of the setting cylinder are 
connected to the supply tank and a valve 
closes to load the main pumps. Thereafter 
load is applied on the specimens until at the 
control cabinet contact is made between the 
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Joad indicating pointer and the load limiting 
poiuter. At this point the stop-valve is auto- 
matically closed by electric contacts, operated 
by the pointers and pressure is maintained in 
the main cylinders. At the same time the out- 
put pressure from the intensifier rises and 
reacts on the main pumps to set them near 
zero delivery. As pressure falls in the machine 
the stop valve reopens, as a result of the con- 
tact between the two pointers being interrupted, 
to readmit high pressure oil to the cylinders 
and maintain the load. This method of load- 
holding on specimens is suitable for short 
periods but for holding-loads over a long period 
a separate system described later is incorporated 
to obviate the necessity of running large pumps 
and motors for long periods when only a frac- 
tion of their output is required. 

When the selector is in the fourth or ‘‘ load 
and release or repeat ’’ position, on contact 
being made between the load-indicating pointer 
and the maximum load-limiting pointer on the 
control cabinet, a release valve is opened and 
the supply of oil to the main cylinders from 
the intensifier is interrupted by a stop-valve. 
The two valves rema‘n in this position and 
the load is reduced at a controlled rate until 
the load-indicating pointer falls back and con- 
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Four pressure gauges provided on the control 
cabinet for the hydraulic system show, respect- 
ively, the intensifier inlet pressure, the pressure 
developed by the low pressure pump, the 
pressure of the pilot pump, and the gas press- 
ure in the alleviator cylinder. 

The auxiliary gear used for maintaining 
constant load or strain on a specimen over a 
long period is fed by a separate high pressure 
pump, which supplies oil to the main cylinders 
through a constant flow admission valve incor- 
porating a pair of hand-adjusted needle valves. 
When this gear is brought into effect a solenoid 
valve, controlled by the make and break of 
the maximum load limiting contacts, operates 
the needle valves to maintain the load by 
oscillation about a selected mean value. 

When the automatic strain maintaining 
unit is brought into effect the whole of the 
delivery from the high pressure pump passes 
into the system. The control valve of this 
strain maintaining gear is mounted on the 
tension crosshead of the machines and is oper- 
ated from the middle moving crosshead through 
a rod and detent mechanism. It is so arranged 
that when the crosshead moves and the detent 
makes contact with an adjustable dog on the 
rod the maintaining valve is opened to 
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FiG. 9—PUMPING UNITS 


tacts a minimum load pointer. The release 
valve ther automatically closes and the stop- 
valve cpens to restore the load on the cylinders. 
When the release valve is opened the oil in 
the cylinders flows out through a valve designed 
to give a constant rate of flow irrespective of 
the pressure difference across it. By this méans 
once the minimum load pointer is set the move- 
ment between it and the maximum load pointer 
by the load-indicating pointer automatically 
actuates the stop and release valves to repeat 
the loading on a specimen between preset 
limits at controlled speeds of loading and 
unloading. An electrically operated counter 
is used to record the number of loading cycles. 

When the selector is set in the fifth, ‘‘ release ”’ 
position, the stop valve between the main 
cylinders and the intensifiers is closed and 
the release valve is opened to allow the oil in 
the cylinders to flow at a controlled rate back 
into the tanks. In the final “ return rams ” 
position of the selector the main cylinders are 
connected directly to the supply tank; the 
rear end of the setting cylinder is connected 
to the low pressure pump and its forward end 
to the supply tank, and the two main pumps 
are unloaded. 

An interlock is fitted to the selector valve, 
which can be rotated in each direction, to 
prevent jt being set in a position where pressure 
would be released from the main cylinders by 
means other than through the release valve at 
& controlled rate. 





release oil from the system until equilibrium is 
reached. 


Tue Controt CABINET 


As can be seen in the photograph reproduced 
in Fig. 10, all the main controls and indicators 
are grouped on the control cabinet of the 
machine to give a single operator complete 
control of all the functions. The cabinet, 
which is self-contained and can be placed 
in any convenient position, houses the 
load-indicating and capacity change mecha- 
nism, the load-strain and load-time recorders, 
push-buttons for controlling the electrical 
equipment and the indicator lamps, pressure 
gauges for the hydraulic system, and the 
hydraulic controls and indicators. 

Internally the cabinet is divided into three main 
sections—an upper section housing the load- 
indicating gear and pressure gauges, a middle 
section housing the electrical equipment and 
a lower section containing the hydraulic valves. 
Removable front and back panels provide free 
access to all parts of the internal mechanism. 

For the load-indicating mechanism the 
pressure in the machine cylinders is transmitted 
to a proportional ram, which exerts a force on 
a load resistant in the cabinet proportional 
ed to the load imparted by the machine. In 
order to eliminate friction which might lead 
to incorrect transmission of the load imparted, 
the proportional ram is continuously rotated 
in its cylinder by a small electric motor. The 
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load resistant in the cabinet is in the form of 
a heavy pendulum, which operates a horizontal 
rack bar, correction being made for the angular 
movement of the pendulum so that the hori- 
zontal displacement of the rack bar is propor- 


tional to the load. This rack bar operates the 
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load indicator and a second rack bar operates 
the recording pens of two autographic recorders. 

Load is indicated on a large dial with two 
capacity ranges and a total scale length 
of 70in. The major capacity range is 0 to 





FIG. 11—REAR OF CONTROL CABINET 


1000 tons by increments of 2 tons and the 
minor capacity range 0 to 500 tons by 1 ton. 
When the capacity of the machine is changed 
the appropriate set of figures is automatically 
brought into view on the dial. As it moves, 
the main pointer on the dial carries forward 
with it a loose pointer, which indicates the 
maximum load reached during a test. 

As will have already been gathered from 
our description of the working cycle of the 
machine when dealing with the hydraulic 


system, in addition to the main load indicating 
and the maximum load pointers, two load- 
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limiting’ pointers, which operate electrical 
contacts, are also provided on the dial. 

Arranged on each side of the indicating dial 
are recorders, one for the variation of load 
with extension and the other the variation of 
load with time. In these instruments the paper 
is mounted on a drum, which provides for a 
diagram 10in by 12in, the 10in ordinate repre- 
senting the load reading. 

An electric clock is used to drive the drum 
of the load-time recorder whilst the drum of 
the load-strain recorder is rotated by a Selsyn 
unit driven from moving parts of the machine. 

The sloping desk panel of the cabinet on 
which the five pairs of push-but tons controlling 
the hydraulic pumps are situated also carries 
three large valve indicators. These indicators 
show the degree of opening of the release speed 
control valve; the position and function of 
the main selector valve and the position of 
the pump delivery control ram and the equi- 
valent straining speeds. 

Along the front of the cabinet are the con- 
trols of the hydraulic system described pre- 
viously. 

The construction of this machine makes 
available to the aircraft industry a valuable 
instrument with which to verify designers’ 
calculations for the new forms of aircraft now 
being evolved. It is by having such machines 
that this country can face the keen competition 
of overseas manufacturers and promote effi- 
ciency and safety in air travel. W. and T. 
Avery, Ltd., is to be congratulated upon its 
enterprise in undertaking the design and 
construction of this machine, which is a part- 
icularly fine example of British engineering 
craftsmanship. 





Vertical-Spindle Marine Pumps 


At the. recent Engineering and Marine 
Exhibition, held at Olympia, the Ham- 
worthy Engineering Company, Ltd., of Poole, 
showed two prototype vertical-spindle pumps 
for marine duties. We are now able to illus- 
trate actual examples from these new ranges. 


MARINE CENTRIFUGAL PUMPS 

The series “VB” and “VC” vertical 
centrifugal pumps, illustrated herewith are 
designed for marine duties with a total head not 
exceeding 230ft. They are of single-stage design 
and can be fitted with an automatic self-priming 
device when required. 

The main frame is made of cast iron and it 
provides a rigid attachment betweea the pump 
and its driving motor. It also incorporates 
the suction and delivery branches, and so ensures 
that the pump unit is not distorted by the weight 
of the pipe connections. In certain sizes it 
also forms an air-separating chamber for the 
self-priming device. 

The pump unit can be supplied in cast 
iron or gunmetal, and it is so designed 
that it can be withdrawn from the frame as a 
unit, which facilitates inspection and mainten- 
ance. On all but the smaller sizes of pump it is 
made as a split-casing unit. Renewable phos- 
phor-bronze wearing rings are fitted to all sizes 
of pump. The impeller, which is of gunmetal, 
is hydraulically balanced, and is carried on a 
stiff stainless steel spindle. 

The weight of the assembly is taken by a dual- 
purpose ball bearing contained in a sealed hous- 
ing above the pump which allows the use of a 
semi-flexible coupling. The lower end of the 
spindle runs in a main bearing of whitemetal 
or gunmetal and both this bearing and the 
stuffing-box are provided with a screw-down 
piston-type grease lubricator. The connection 
between the pump and the driving motor is 
dowelled in position to ensure correct align- 
ment in re-erection. The self-priming device 
comprises a dry rotary exhauster, which 
works in conjunction with an automatic control 
mechanism. The exhauster is coupled direct 
to the upper end of the motor spindle and it 
runs continuously. By means of an automatic 
valve mechanism operated by a float fitted in 
the air-separating chamber, the exhauster is 
connected either to the suction system of the 
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pump or to the atmosphere, through a combined 
air filter and silencer, according to the presence 
or absence of air in the suction system. Water 
never reaches the exhauster so that it is unloaded 
and kept cool by atmospheric air when not 
under vacuum. 

The series of pumps we have described is 
available in seven ‘‘ VB ”’ sizes and seven ‘‘ VC ” 
sizes, either as self-priming or non-self-priming 
pumps. ‘They have been specially designed to 
meet the requirements of bilge and _ ballast 
pumping. 


MarRIneE ‘“ Rororonm’’ Grar Pumps 


The vertical-spindle ‘‘ Rotofoil’’ gear pump 
is illustrated herewith. It has been specially 
designed for forced lubrication, piston cooling, 
fuel and lubricating oil transfer duties, and 
fulfils marine requirements. It is claimed to 
be trouble-free in operation, and it can be 
easily stripped for examination within a few 
minutes and quickly re-erected. 

The main frame can be made either in cast 
iron or fabricated steel, and, as will be seen 
from the illustration, it forms a rigid connection 
between the pump and the driving motor. As 
in the pump previously described, the suction 
and delivery branches are carried by the frame 
and are designed to take any unsupported 
weight of pipework. 

The suction and delivery connections between 
the main frame and the pump form the pump 
seating, and the pump is located by dowel pins. 
By removing the bolts from the flexible coupling 
and breaking one flat joint, the pump can be 
detached from the frame without having to 
break any pipe connections. The pump casing 
is of split construction, being divided in the 
plane of the rotors and spindles. The halves 
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of the casing are positioned by four fitted bolts, 
and the joint is hand scraped before machining 
the rotor bores. When the outer casing is 
removed the rotors are exposed for inspection. 
The rotors themselves are made from 
‘* Nitralloy ” steel blanks, and are mounted on 
nickel alloy steel spindles, which are hardened 
and ground. Each spindle runs directly on two 
needle roller bearings, the weight of each rotor 
being taken by a ball thrust bearing which also 
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positions the rotors to give the needed axial 
clearance between the two rotors. 

The coupling between the pump and motor 
is of the bonded rubber dise pattern, or other 
approved design. There is a deep stuffing-box, 
fitted with a lantern ring, connected to ‘he 
pump suction so that the gland is under 
negligible pressure, and any gland leakage is 
clloected in a tundish, fitted with a drain cock 
or plug. 

In order to protect the pump and pipe-|ine 
from overloading a by-pass valve is housed in 
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** ROTOFOIL*’ 


the main frame, and it will be seen on the left 
of our illus‘ ration above the suction connection. 
It is of the balanced piston design, the fluid load 
on the ported valve being partly balanced by 
delivery pressure on an opposing piston. 
The small residual load is resisted by the control 
spring, which is of small dimensions. The 
valve is generally set to lift at about 10 Ib per 
square inch above the working pressure, and it 
can be adjusted by rotating the tension screw, 
which is protected by a cap. It will be noted 
that flush-mounted vacuum and _ pressure 
gauges form standard equipment on all pumps. 

The “* Rotofoil ’’ gear pump we have described 
can be constructed to handle oils of widely 
differing characteristics at pressures up to 
100 Ib ‘per square inch, and with a modified 
construction and special materials it can be 
built to work at higher pressures. Assuming a 
working pressure of 50 lb per square inch when 
pumping oil of 300 seconds Redwood No. | 
viscosity, with a specific gravity of 0-9, the 
eight different sizes of pumps made are designed 
to deal with from 10 to 300 tons of oil per hour, 
with an expenditure of from 3 up to 76 motor 
horsepower, © 
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InstTiTUTE oF INDUSTRIAL SUPERVISORS.—The 
first meeting of the Leeds Section of the Institute of 
Industrial Supervisors was held on November 17th. 
Mr. E. V. Roberts has been elected President of the 
Section, and in the course of an address surveyed 
facilities for the education and training of foremen. 
He also indicated the scope for various kinds of 
educational activities, expressing the hope that the 
Institute would achieve its object of increasing 
the efficiency of industrial supervision. 
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An Electro-Hydraulic Stud 
Welding Head 


SoME interesting developments are embodied 
in the universal stud welding machine manu- 
factured by Cye Arc, Ltd., Stelmar House, 
27, New North Road, London, N.1, and illus- 
tiated herewith. This machine, which is suit- 
able for welding studs ranging from }in to jin 
diameter, is fitted with an electro-hydraulic 
welding head, designed for repetition work, 
and the welding conditions are accurately 
prescribed by an automatic stud welding 
controller. 

The purpose of the stud welding head is 
to give (a) accurate location of the stud in 
relation to the parent metal; (6) automatic 
compensation for slight discrepancies in stud 
length and component dimensions, to ensure 
that the correct initial are length is struck 
between the stud and the job ; and (c) accurate 
and complete control over the rate of return 
of the stud to the job (after striking arc) to 
ensure correct metallurgical conditions for 
good welding. 

For simplicity, the welding head can be 
regarded as consisting of three assemblies— 
an electro-magnetic thrust unit, a hydraulic 
valve box, and a sleeve assembly carrying a 
chuck, as indicated in the sectional elevation 
reproduced herewith. In this arrangement the 
hydraulic valve box forms a convenient medium 
for transmitting motion from the electro- 
magnetic thrust unit to the chuck sleeve 
assembly which carries the stud. 

Referring to the drawing, the thrust unit 
consists of an iron-clad solenoid which, when 
energised, causes the armature to rise and 
operate the rocker A; a hardened end-cap 
reduces wear on the armature thrust rod. 
Movement of the rocker causes the ramrod 
B to be depressed against its control spring. 
At a certain point in its travel communication 
is cut off between the ramrod cylinder and the 
oil reservoir C, leaving a column of oil trapped 
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between the ramrod and the plunger D. 
The remainder of the ramrod travel then causes 
displacement of the column of fluid and raises 
the plunger by a corresponding amount. The 


stroke of the ramrod is so set that, after closure 
of the port communicating with the reservoir, 
the plunger is raised yyin. 

The tubular chuck sleeve assembly is linked 
to the plunger by a bridge piece EZ and reci- 
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procates in guide bushes. Passing through the 
bore of the sleeve is the conductor rod F, 
with insulating bushes at the top and bottom 
of the sleeve. Interchangeable spring chucks 
to hold the stud during the welding cycle are 
carried on the threaded lower end of the con- 
ductor rod. A flexible connector G carries 
current via the welding cable and socket to 
the conductor and the stud. The whole 
assembly is enclosed by a pressed steel cover. 
To ensure long life ample lubrication is pro- 
vided and the moving parts are surface har- 
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SECTION THROUGH STUD-WELDING HEAD 


dened and ground. The piston plunger and 
ramrod work in cast iron cylinders and the 
chuck sleeve slides vertically in top and bottom 
bronze bearings. 

In operation a stud is inserted into the chuck 
and the welding head is depressed manually 
by a lever to bring the stud into contact with 
the work. Initiation of the welding cycle by 
the operation of a push button causes‘ the 
solenoid to be energised, raises the chuck in 
the way described above, and strikes the arc. 
It should be observed here that the movement 
of the chuck is constant at ~in, as determined 
by the stroke of the ramrod and is independent 
of the initial position of the chuck and of varia- 
tions in stud size. 

The are is maintained by the automatic 
controller for a predetermined period, which 
depends on the stud diameter. At the end of 
the welding cycle the solenoid is de-energised, 
allowing the ramrod to rise, whereupon the 
chuck, actuated by its return spring, brings 
the stud into contact with the work. Owing 
to the stud ‘‘ burn-off” and penetration into 
the job, the sleeve travel downwards is greater 
than the initial 4,in produced by movement of 
the ramrod in its working stroke. The addi- 
tional movement on the return stroke causes 
fluid to be displaced into the reservoir, through 
the port uncovered by the ramrod. 

During the return stroke the speed of travel 
of the stud towards the job has an important 
effect on the structure and consolidation of 
the weld, because the cooling rate varies 
with the size of the stud and the material of 
the workpiece. In general the rate of return 
should vary inversely as the cross-sectional 
area of the stud. Control of this rate is achieved 
through an adjustable throttle valve H, 
which reduces the cross-sectional area of the 
passage connecting the plunger cylinder and 
the ramrod cylinder. 

The photograph reproduced herewith shows 
the welding head arranged for circular indexing 
on @ universal table, which provides for inde- 
pendent movement of the welding head in the 
vertical and horizontal planes. Mounted within 
the casing of this universal machine is a con- 
troller (type E/1) suitable for operation on 
200/240V, 50 c/s supply mains and containing 
the necessary apparatus to control automatically 
the sequence of operations in the welding cycle 
described above. The main components of the 
controller are an electronic timer with a poten- 
tiometer and calibrated dial, whereby the 
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welding time can be varied ; 


a single-pole 
welding contactor controlled by the electronic 
timer and fitted with renewable heavy-duty 


contacts; a mains supply transformer and 
rectifier ; welding plug and socket connections 
and connector panel; and a relay and control 
circuits panel. 

One of the relays on this board is controlled 
by auxiliary contacts on the welding con- 
tactor, the function of the relay being to pre- 
vent weld repetition in the event of the welding 
push button being held closed. Two other 
relays are associated with the operation of 
the pilot arc system, which is intended to 
simplify stud welding on metal plates or struc- 
tures coated with mill scale rust, grease, or a 
thin layer of paint. 

Hitherto the necessity for applying welding 
current, before lifting the stud to strike arc, 
has caused two difficulties. First it imposed a 
virtual short circuit on the generator with 
consequent loss of output at the beginning 
of the weld cycle, which might adversely affect 
the weld itself. Secondly, under such condi- 
tions the initial short-circuit current surge 
sometimes caused freezing of the stud to the 
plate and prevented the separation necessary 
to form the welding arc. 

To overcome this difficulty the equipment 
we are describing makes use of a pilot are of 
low intensity produced in a circuit containing 
a suitably designed inductive loading coil. 
When this circuit is completed, in response to 
the operation of the associated interlocking 
relays, the loading coil allows current to circu- 
late only when satisfactory electrical contact 
has been established between stud and plate. 
Immediately current flows in the pilot arc 
circuit the normal welding sequence continues 
under the control of the timer. For a fraction 
of a second after the stud leaves the plate 
and just before the main contactor closes, 
the pilot arc performs the important function 
of providing an ionised path for the power 
arc, which can therefore supply maximum 
energy throughout the arcing period. 





An Instruction Train for 
London Transport 


Lonpon TRANSPORT has placed in service an 
instruction train for the staff in the rolling stock 
division of the chief mechanical engineer. The 
train will travel to the various depots 
in charge of an instructor, and courses will 
be arranged in accordance with a programme. 
It is proposed to institute appropriate courses 
for all grades of the rolling stock maintenance 
staff, although priority will be given in the early 
stages to carriage cleaners and carriage ex- 
aminers. A course will consist of six to ten 
sessions, dependent upon the subject covered, 
and each session will be of two hours’ duration. 
One hour will consist of theoretical teaching, 
illustrated by drawings, diagrams and photo- 
graphs, and the remaining hour of the session 
will consist of practical demonstration with the 
equipment in the train. 

The train consists of five cars converted from 
tube type trailers, which had been withdrawn 
from service for scrapping. One car has been 
fitted out as a lecture room with blackboard, 
tiered seating for twelve students and an 
epidiascope. The other four cars contain 
various items of equipment, including three 
vomplete sets of traction control equipment, 
each of a different type in common use, Westing- 
house and electro-pnuematic brake apparatus 
of various types, the latest automatic coupler 
and a pair of pneumatically operated doors. 
Additional teaching aids are provided by cut- 
away items of equipment placed on benches, 
and wiring and other diagrams exhibited 
throughout the train. Perspex has been used 
to a considerable extent for the covers of 
equipment, so that the actual working can be 
examined. Included in the train is a compressor 
of standard type, to provide the air for the 
pneumatically operated items of equipment, and 
a motor generator, which serves the dual 
purpose of supplying current for certain of the 
electrical equipment and for the fluorescent 
lighting installed in three of the cars. 





Metallurgical Applications of the 
Electron Microscope 


Ar the Symposium on Metallurgical Applica- 
tions .of the Electron Microscope, organised 
by the Institute of Metals and held at the Royal 
Institution on November 16, 1949, thirteen 
papers on various aspects of the subject were 
presented and discussed. About half of these 
dealt with technique and underlying principles, 
and the other half were more concerned with 
applications; but there was no clear-cut 
division between the two, as all the papers 
were well supplied with illustrations and those 
dealing mainly with applications necessarily 
contained descriptions of the replica technique 
found to be most suitable for the purpose in 
view. 


Repuica TECHNIQUE 


As is well-known, the disadvantage of the 
electron microscope for metallurgical applica- 
tions is that it is impossible to form an image 
by reflected electrons, so that massive speci- 
mens cannot be observed directly. Instead, 
it is usual to employ as object a very thin, 
transparent film, which has been formed as a 
replica of the etched metal surface. The image 
is formed by electrons transmitted through the 
film, and image contrasts arise mainly from the 
differential scattering of electroas out of the 
direction of the incident beam to a degree 
depending on the depth of the replica in this 
direction. Much therefore depends on the 
faithfulness of the replica, and when it is 
added that the resolution obtainable with a 
replica falls very far short of that which should 
be characteristic of the electron microscope, 
the importance of replica technique is evident. 
The delicacy of the operation is not always 
realised by those who have had no experience 
of the method, and by way of introduction 
it may be worthwhile to indicate briefly the 
types of replica most commonly used. They 
fall into two classes: viz., reproductions, 
either negative or positive, of the surface con- 
tour of the specimen in a very thin, transparent 
film, and oxide films formed on the surface 
and removed from the metal by chemical 
means. The negative replica is made by flow- 
ing solutions of collodion or Formvar (poly- 
vinylformal) on to the polished and etched 
surface of the sample. It is given a backing 
coat of nitrocellulose put on in a similar manner, 
after which the composite film is stripped from 
the surface and the nitrocellulose subsequently 
dissolved away with amyl acetate. The posi- 
tive replica technique involves a two-stage 
process ; first to obtain a negative impression 
of the surface, for example, in polystyrene, 
or a strong negative replica, then to evaporate 
a silica film on to the contoured surface of 
the negative, the substance of which is subse- 
quently dissolved away, leaving the positive 
replica in the form of a thin silica film. The 
oxide-film method is used mainly for aluminium 
and its alloys on which it is formed by anodic 
oxidation. 

Morninc SEssion : TECHNIQUE 


At the morning session of the symposium 
the chair was taken by Sir Arthur Smout 
(President of the Institute of Metals) and the 
discussion centred round a group of seven 
papers, of which advance copies were provided. 
The first of these was by Dr. N. P. Allen 
(National Physical Laboratory) and dealt 
with the general question of ‘“‘ The Application 
of the Electron Microscope in Metallography.” 
In this paper Dr. Allen gave an account of the 
development of the electron microscope and of 
the resolution now achieved in relation to the 
magnitude of objects of interest to the metal- 
lographer. He poinied out that the necessity 


for using replicas of the surface to be examined 
imposed a limit of resolving power of about 
200 Angstrom Units (10cm) instead of a 
theoretical limit of about 6. The characteristic 
required in a replica material were described 
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and it was shown how contrasts might be 
enhanced by shadowing the replica with metal 
evaporated on to it from one side. Improve- 
ment of resolution without the use of replicas 
was dependent on the development of methods 
of preparing very thin metal sections without 
distorting the structure. This might be done 
by an etching method applied to very thin 
sheet, but it is evident that to get a clear repro- 
duction of detail 200 across, the specimen 
would have to be extraordinarily thin. Dr. 
Allen referred to the possibility of the method 
of making a surface emit its own electrons, 
which is likely to be of value only for the 
study of structures existing at high tempera- 
tures, and the paper concluded with a state- 
ment of some metallurgical problems that 
could be fruitfully re-examined with the aid 
of the resolution now attainable. 

Professor Pierre Grivet (Professor of Radio- 
electricity, Sorbonne, Paris) recorded in his 
paper, ‘‘ Electron Microscopy in Metallurgy,” 
progress that had been made in France since 
1942. He described in detail the electrostatic 
type of electron microscope which was not so 
well-known in Great Britain as the electro- 
magnetic type, but which he had used in his 
researches. The quality of the results obtained 
with the two types of instrument were similar. 
Professor Grivet described the technique 
employed in the examination of metal powders. 
The particles were first dispersed in a liquid, 
a drop of which was allowed to dry on a thin 
supporting film, which might be of collodion, 
Formvar or silica. The best of all known sup- 
porting films was claimed to be obtained by 
evaporating in vacuum beryllium or aluminium 
on to a solidified or liquid drop of dehydrated 
glycerol. Such a film might be as thin as 
10 A and was said to be mechanically stable 
and heat-1esistant. The examination of metal- 
lurgical specimens by means of replicas was 
regarded as a more difficult problem. Professor 
Grivet favoured the silica replica obtained by 
vacuum-evaporation on to an organic negative 
replica, or the use of an organic film “‘ shadowed”’ 
by atomic bombardment with heavy atoms 
at grazing incidence to reinforce contrast. 
Difficulties were still encountered in the pre- 
liminary operation of etching the metal sur- 
face, and it was suggested that new etching 
techniques should be tried, such as the use of 
corrosive gases giving volatile products or of 
“cathode sputtering.” After surveying some 
promising achievements in the field of age- 
hardening and in studies of steel, Professor 
Grivet put ia a plea for simplification of appara- 
tus and specialisation in microscope construc- 
tion to meet the peculiar needs of metal- 
lurgists. 

Dr. H. Mahl (Siiddeutsche Laboratorien, 
Mosbach/Baden, Germany) gave a brief review 
of ‘“‘The Use of the Electron Microscope in 
Metallurgical Research in Germany during 
and since the War.” Dr. Mahl and his colla- 
borators have studied temper-hardening, pear- 
litic structure in steels, brittle fractures, the 
mosaic structure of cadmium crystals, &c., 
and the replica and other techniques suitable 
for such applications were described in the 
paper. 

Some of the experience of the British Non- 
Ferrous Metals Association was summarised 
in the paper on ‘‘The Structure of Some 
Non-Ferrous Alloys as revealed by the Electron 
Microscope,’’ by Dr. G. L. J. Bailey and Miss 
S. Vernon-Smith. Examples were given of 
grain-boundary structures showing y particles 
and pits in the grain boundaries of a B-brass 
containing 5 per cent of aluminium, and link- 
ing up grain-boundary precipitation and sus- 
ceptibility to stress-corrosion in aluminium- 
7 per cent magnesium alloys. Eutectoid 
structures in aluminium bronze were also 
examined. In each case a full description was 
given of the replica technique found to be most 
suitable. 

Work forming part of the research programme 
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of the Electron 
Diffraction Methods Sub-Committee of tie 
British Iron and Steel Research Association 
was described in two papers by Drs. J. Nutting 
and V. E. Cosslett. The first—‘‘A Replica 
Technique for the Examination of Fracture 
Surfaces with the Electron Microscope ’’-— 
contained a description of the method of press- 
ing the electrolytically polished end of «un 
aluminium cylinder on to the surface of the 
fracture under a pressure of 15-30 tons por 
square inch for a period of 30 minutes. The 
aluminium surface in contact with the replica 
was subsequently oxidised anodically and thie 
oxide-film replica prepared for examination 
in the electron microscope. The method is 
obviously only applicable to fairly hard 
materials, but examples were given of its 
application to brittle fractures of temper- 
brittle nickel-chromium steel, 4 per cent 
silicon steel and iron broken by impact at 
—180 deg. Cent. In the second paper, ‘‘ The 
Dry Stripping of Formvar Replicas from Etched 
Metal Surfaces,’’ was described. Seizing of the 
replica in etching troughs is a factor which 
hinders stripping and the influence of etching 
conditions on the stripping of Formvar replicas 
from pearlitic and sorbitic steels was therefore 
investigated. Diagrams were given showing, 
for a given lamellar spacing or carbide particle 
diameter, the limits of etching time between 
which a satisfactory replica could be obtained. 
If the etching time was too short the structure 
was not sufficiently developed ; if too long the 
detached replica showed strain lines or it might 
even prove to be impossible to remove the film 
without tearing. 

The seventh paper considered at the morn- 
ing session was one by Dr. C. M. Schwartz 
(Battelle Memorial Institute, Columbus, Ohio, 
U.S.A.) on “ The Progress of Electron Micro- 
scopy of Metals in America (Excluding the 
Light Metals),’’ in which methods of preparing 
metallic surfaces for examination and of pro- 
duction of surface replicas were reviewed. 
Numerous examples of metallurgical examples 
were given, including study of isothermal 
transformation products of steel, temper- 
hardening of copper-beryllium and iron-molyb- 
denum alloys, the sigma phase in 25: 12 
chromium-nickel steel containing columbium 
and, as a somewhat novel feature, the study 
of wear in journal bearings. 

These papers were not presented by the 
authors individually, but were very adequately 
summarised in an introductory statement by 
Dr. V. E. Cosslett. The discussion was opened 
by Professor G. I. Finch, who expressed the 
opinion that the time had arrived to concen- 
trate more upon the application of the electron 
microscope as one tool, among many, at the 
disposal of the investigator. For this reason 
he was attracted by the paper of Dr. Bailey 
and Miss Vernon-Smith. Subsequent dis- 
cussion showed, however, that questions of 
technique, and particularly of interpretation 
of the, features observed in electron micro- 
graphs, must occupy physical metallurgists 
for some considerable time to come. An 
example soon arose in the discussion. Dr. W. 
Hume-Rothery referred to the apparent dis- 
crepancies in the proportion of the constituent 
phases shown by eutectic and eutectoid struc- 
tures and directed attention to the variation in 
spacing and in other features in the electron 
micrographs of pearlite contained in the 
different papers. Dr. Allen pertinently recalled 
the work of Col. N. T. Belaiew on “‘ The Taner 
Structure of the Pearlite Grain,’? in which 
spacing and orientation were correlated. 
Though Dr. Nutting gave an explanation of 
some of the appearances referred to, this 
evidently did not satisfy all questioners, and 
it is clear that something like Belaiew’s work 
with the optical microscope will be required to 
settle these questions of interpretation. Several 
speakers emphasised the importance of con- 
tinuity of observation from the optical to the 
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electron microscope on the lines successfully 
achieved by Mr. F. W. Cuckow. 


AFTERNOON SESSION: APPLICATIONS 


At the afternoon session the chair was taken 
by Dr. F. C. Toy (President of the Institute of 
Physics) and the remaining six papers came up 
for discussion. The first of these was a com- 
munication from the National Physical Labora- 
tory on ‘The Microstructure of a Water- 
Quenched Carburised Iron,’”’ by Messrs. J. 
Trotter, D. McLean and C. J. B. Clews. A 
range of carbon contents in comparatively 
pure iron was produced by carburising a block 
of Swedish iron and specimens were examined 
after water-quenching from 950 deg. Cent. 
and after quench-ageing treatments in the « 
region. The electron micrographs showed 
details not visible with the optical microscope, 
including ridges interpreted (though not with- 
out criticism in the ensuing discussion) as 
carbon-rich films. 

In the paper on ‘‘ Electron Microscopy of 
Light-Metal Alloys,’ by Dr. F. Keller (Alumi- 
num Research Laboratories, Aluminum Com- 
pany of America, New Kensington, Pa., U.S.A.) 
various methods of preparation of the speci- 
men were discussed and results were given of 
the critical size of precipitated particles to 
obtain optimum strength in age-hardening 
light-metal alloys. These varied in size and 
form with the alloy and the hardening con- 
stituent. They were smallest in the duralumin 
types of alloy (0-02, or less) and largest in 
aluminium-silver alloys (0-5 yp). In some 
alloys, which spontaneously harden at room 
temperature, the precipitated particles could 
not be observed. : 

‘Observations on the Age-Hardening Pro- 
cess in an Aluminium-Copper Alloy ”’ were 
described by Mr. G. L. Bucknell and Dr. G. A. 
Geach (Associated Electrical Industries Research 
Laboratory, Aldermaston, Berkshire). In the 
alloy quenched and aged at room temperature 
they obtained certain periodic structures, 
including the appearance of small particles, 
presumed to be of copper-rich material and the 
coalescence of these to form plates. The 
particles observed in the alloy quenched from 
450 deg. Cent. and aged three days at room 
temperature were not more than 400A 
(0-04 w) in diameter. 

In a paper on ‘‘ Elementary Slip Processes in 
Aluminium as Shown by the Electron Micro- 
scope,’ Dr. A. F. Brown (Cavendish Labora- 
tory, Cambridge) provided information about 
slip zones formed in aluminium at temperatures 
from —180 deg. to 500 deg. Cent. Between 
these temperatures the slip zones were found to 
be composed of lamellz 200 A to 800 A thick. 
The distance that each lamella had slipped 
relative to its neighbours, measured in the slip 
direction, did not alter greatly with temperature 
ranging from 1500 A to 2500 A at all tempera- 
tures, with a lower average at — 180 deg. Cent. 
than at the higher temperatures. The most 
significant difference found to occur with 
temperature was the grouping of the elementary 
lamelle into clusters. For a given amount of 
deformation there were more lamelle in a zone 
formed at high temperature than in one formed 
at low temperature; but there were corre- 
spondingly fewer and more widely spaced zones. 
For a deformation of about 15 per cent the 
spacing of the zones increased with temperature 
of deformation from 0-:5y or lw at —180 deg. 
to about 10u at 500 deg. Cent., while the 
number of slip lines in each zone rose from one 
or two to about twelve, the minimum distance 
between the slip planes being 200 A. 

The paper on ‘‘Studies in the Electron 
Microscopy of Nickel-Chromium Alloys,” by 
Messrs. B. 8. Cooper and.G. A. Bassett (research 
laboratories of the General Electric Company, 
Wembley), was mainly concerned with methods 
of preparation of the specimens. Etching 
reagents known to be most suitable for pre- 
paring specimens for optical microscopy were 
found to be unsuitable for etching as a pre- 
liminary to taking surface replicas. A bromine- 
methanol etch followed by a polystyrene-silica 
replica proved to be most suitable for carburised 
80: 20 nickel-chromium alloys. 

“A Note on the Examination of Metal 
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Powders by the Electron Microscope ’’ was com- 
municated by Mr. J. L. Morley (Brown-Firth 
Research Laboratories, Sheffield). Each powder 
specimen (tungsten, iron, thorium oxide, &c.) 
was mounted on a thin film of Formvar. In 
addition to estimates of particle size, the finest 
powders being beyond the range of the optical 
microscope, limited deductions could also be 
drawn, as to the shape of the particles. Addi- 
tional information about the height of particles 
or aggregates and the profile of their upper 
surfaces was obtained by gold-shadowing. 

The same procedure was adopted in the after- 
noon as at the morning session, the papers being 
summarised in an able manner by Dr. N. P. 
Allen. Mr. G. L. Bailey (Director, British Non- 
Ferrous Metals Research Association), in open- 
ing the discussion, sounded a warning against 
indulging in elaborate interpretations of what 
might be spurious effects, and of too readily 
accepting, as a true picture of the metal struc- 
ture, replica patterns of a complicated character 
which might be capable of many different 
explanations. He mentioned some specific 
examples which, later, the authors concerned 
vigorously defended, in some cases receiving 
support from other workers in the same field. 
Nevertheless, many metallurgists will agree with 
Mr. Bailey’s cautious acceptance of some of the 
evidence. The gentle breeze of criticism, fanned 
into being by his remarks, was very welcome in 
dispelling a certain complacency in accepting 
the somewhat indirect evidence of the electron 
micrograph at its ‘‘ face value.’’ There is little 
doubt as to the correctness of the conclusion 
recorded in Dr. Schwartz’s paper, that ‘‘a 
significant factor leading to non-acceptance of 
the electron microscope as a research tool, or 
at least caution in applying it to a wide variety 
of problems, has been the failure in the work to 
date to demonstrate the unquestioned reliability 
and reproducibility of the various techniques in 
the hands of different workers.’’ Fortunately, 
it is evident that concerted efforts are now 
being made in this country and elsewhere to 
standardise details of technique and interpreta- 
tion in a manner which will extend the use of 
the electron microscope and increase confidence 
in the results. The afternoon session was note- 
worthy for some valuable additional com- 
munications, several from foreign visitors and 
all illustrated by lantern slides. These will be 
included in the full report of the papers and 
discussion to be published in a volume of the 
Institute of Metals’ ‘‘ Monograph and Report 
Series.” 


Hot-Tinning 


Dr. C. E. Homer’s monograph on _ hot- 
tinning, issued nine years ago by the Tin 
Research Institute, has been extended and 
brought up to date by Mr. W. E. Hoare in a 
new publication of the Tin Research Institute, 
entitled ‘‘ Hot-Tinning.” This book of 112 
pages provides working instructions for the 
production of hot-tinned coatings on fabricated 
articles of steel and cast iron, copper, brass 
and bronze, and aluminium. Aluminium and 
its alloys, and certain alloy steels, offer diffi- 
culties which can be overcome, but high-zinc 
alloys, such as zinc-base die-castings, cannot be 
hot-tinned. Tinplate manufacture, being an 
industry in itself, is not included, neither are 
other methods of tinning, such as spraying or 
electro-deposition. 

The primary object of the process is to 
provide hygienic protective coatings on domes- 
tic appliances, dairy plant and industrial food 
and beverage-handling equipment. The more 
definitely engineering applications are for 
tinning components prior to soldering, of special 
interest to the radio and electrical industry, 
and for bonding one metal to another, as 
in the tinning of bearing shells before lining 
them with white metal. 

For engineering purposes adhesion is the 
essential requirement, and in order to achieve 
the best possible results a careful sequence of 
operations must be followed. These are 
described in detail in the book, which should 
prove to be an invaluable guide to those who 
wish to make the most efficient use of this 
important workshop operation. 


Personal and Business 


Lorp CunLIFFE has been appointed chairman of 
the National Gas and Oil Engine Company, Ltd. 

Mr. C. G. E. Parrott, A.M.I.P.E., has joined 
the staff of the British Electrical and Allied Manu- 
facturers’ Association. 

Arm Vice-MarsHaL C. A. Boucuier, C.B., has 
been appointed Federation of British Industries 
representative for Japan. 

Mr. J. Houtpswortu, A.M.I.Mech.E., has been 
elected to the board of A. A. Jones and Shipman, 
Ltd., Leicester, as a technical director. 

Mr. Rocer Fak has been appointed director- 
general of the British Export Trade Research 
Organisation, 48, Dover Street, London, W.1. 

Tue MastaBar BELT FasTENER Company, Ltd., 
announces that Mr. Bernard Tebb, M.I.Mech.E., 
works manager, has been appointed a director of 
the company. 

CRAWFORD AND OCo.. (ToTTENHAM),  Lid., 
announces that Acbars, Ltd., 57a, Holborn Viaduct, 
E.C.1, has been appointed London stockist of the 
collets and feed fingers which it manufactures. 

Mr. N. G. Lancaster has been appointed an 
assistant managing director of Tube Investments, 
Ltd. Sir Geoffrey Burton has been elected a director 
of the new subsidiary company, T.I. Cycles (South 
Africa), Ltd. 

THE Lonpon MIpLAND REGION OF BRITISH 
RaILWays announces the following appointments : 
—Mr. F. J. J. Prior, district engineer, Derby South, 
and Mr. C. J. Chaplin, assistant engineer (mainten- 
ance), Euston. 

B.S.A. Toots, Ltd., announces the appointment 
of Mr. T. E. Parkinson as manager of the group’s 
London headquarters. Mr. R. N. Foyer has been 
appointed continental representative of B.S.A. 
Tools, Ltd., and the Index Aut matic Machine 
Co., Ltd. 

L.T.D., Ltd., has made arrangements for the 
manufacture of “ Stacatrucs ” and ‘“‘ Stacashovels ” 
under licence by Motomeccanica Soc. p. Az., Milan. 
A controlling interest in I.T.D., Ltd., was acquired 
recently by Austin Crompton Parkinson Electric 
Vehicles, Ltd. 

Sir GEOFFREY CLARKE has resigned, on medical 
advice his office of managing director of the Tele- 
graph Construction and Maintenance Company, 
Ltd., and is retiring from the board of that company 
and its subsidiaries. Mr. John N. Dean is to succeed 
him as managing director. 

THE GENERAL ELEctTRIC Company, Ltd., states 
that Mr. Robert Marsden is leaving for a three 
months’ visit to the Baleana whaling fleet in the 
Antarctic, with Sir Vyvyan Board, chairman of 
the United Whalers, Ltd., to continue investigations 
into the electrical killing of whales. _ 

Mr. 8S. J. Crispin, M.I.Struct.E., has been 
elected Chairman, and Mr. P. B. Hebbert, 
A.M.I.Mech.E., and Mr. N. E. Pillinger, Vice-Chair- 
man, of the Junior Institution of Engineers. Mr. 
S. G. Clark, Mr. A. W. Gould, Mr. R. Whitehead and 
Mr. R. J. Herbert have been elected to the Council 
of the Institution. 

THE MINISTRY OF SUPPLY announces that, owing 
to ill-health, Professor L. Aitchison has resigned the 
chairmanship of the Inter-Service Metallurgical 
Research Council. Professor A. J. Murphy, who 
was recently appointed to the Chair of Industrial 
Metallurgy at Birmingham University, will succeed 
him. Professor Aitchison is remaining on the 
Council and hopes to resume active membership 
in the near future. 

WESTINGHOUSE BRAKE AND SIGNAL COMPANY, 
Ltd., announces the following appointments as 
from January Ist next:—Mr. N. G. Cadman, 
deputy works manager (engineering); Mr. K. H. 
Leech, chief mechanical engineer; Mr. C. F. B. 
Shattock, deputy chief mechanical engineer (design) ; 
Mr. J. W. Kershaw, deputy chief mechanical engi- 
neer (brakes), and Mr. H. M. Hoather, brake equip- 
ment engineer. 

THE GENERAL ELeEcTRIc Company, Ltd., 
announces that, owing to illness, Mr. C. F. A. Dobson 
has resigned his appointment as manager of the 
conduit department. On his return he will take up 
a senior position in the company’s sales organisation. 
Mr. W. Lewis Smith, manager of Pirelli-General 
wire and cable and wiring sundries departments, 
is to take over the control of the conduit department 
and will be responsible for the general management 
of the three departments. He will have the assist- 
ance of three deputy managers, Mr. R. E. Everard, 
Mr. J. L. Simpson, and Mr. W. G. Keer. 

————_»>————— 

CorrecTIon.—In the article ‘‘ A Fast Rod Mill ” 
in the issue of November 18th, it was stated: 
“When the mill was ordered the first essential 
condition was that it should provide both rods and 
bars free from all idling defects....” The word 
“idling ” should, of course, have been “ rolling.” 











The Economic Situation 

On Thursday of last week, at a Press 
conference in London, the Chancellor of the 
Exchequer, Sir Stafford Cripps, made another 
of his periodic reviews of the economic situation. 
In the course of his statement the Chancellor 
referred to increased exports during October, 
and said tat exports to the U.S.A. and Canada 
had shown increases in sterling value of about 
35 per cent and 20 per cent respectively. He 
added, however, that it was as yet too early to 
determine to what extent those figures involved 
an increase in volume and were not merely the 
automatic result of devaluation. 

Sir Stafford then explained that the rate of 
this country’s industrial production kept on 
with its steady general rise of about 6 per cent 
above a year ago, and about 8 per cent in the 
manufacturing industries. With a labour force 
which showed little change, those very sub- 
stantial increases, he asserted, must obviously 
come mainly from improved productivity. A 
very important factor, Sir Stafford went on to 
say, was the responsible attitude and the 
remarkable restraint which the trade union 
movement generally was showing in the matter 
of wage increases. Thus, at present, the 
Chancellor claimed, there was no sign internally 
of unexpected increase in inflationary pressure 
above that for which the Government’s economy 
programme made allowance. Finally, on the 
longer-term prospect, the Chancellor mentioned 
that an encouraging sign was the steady im- 
provement in production and productivity, to 
which there must be added spreading evidences 
of renewed determination amongst manage- 
ments and their workpeople to accelerate still 
further that rate of increase. 

Engineering Wages 

The Executive Committee of the Con- 
federation of Shipbuilding and Engineering 
Unions held another meeting in York last week 
to discuss the claim for an increase of £1 a week 
in the wages of adult male workers in the engi- 
neering industry. Although, as reported last 
week, the Economic Committee of the Trades 
Union Congress had appealed to unions, a day 
or two earlier, to postpone claims for higher 
wages, the Confederation’s Executive decided 
that it would continue to press its claim. It is 
understood that a meeting with the Engineering 
and Allied Employers’ National Federation 
has been arranged for November 30th. 

According to the General Secretary of the 
Confederation, the Executive felt satisfied that 
there was a sufficient margin of profit in the 
engineering industry to enable the £1 a week to 
be met without increasing costs. The discussion 
last week, he said, was mainly centred on the 
action that could be taken to ensure the success 
of the efforts required to avoid the danger of 
inflation, to protect standards of living and to 
maintain full employment. 


Wages in the Steel Industry 

The T.U.C. Economic Committee’s 
appeal for the postponement of new wage 
claims was discussed by the Executive Council 
of the Iron and Steel Trades Confederation last 
week, and it was subsequently stated that the 
Confederation did not intend to present any 
new general claims. Nevertheless, the T.U.C. 
appeal was considered in relation to the cost of 
living agreements which apply in the iron and 
steel industry. 

Within the last fortnight, the Confederation 
said, it had decided to postpone a claim for a 
shorter working week in the melting depart- 
ments of the steel trade, a claim which was 
regarded as the fulfilment of the arrangement 
under which steel workers agreed to work the 
continuous week. The Council of the Con- 
federation pointed out that the cost of living 
agreements were an essential part of the indus- 
try’s wages arrangements, and were introduced 
in 1940 as a substitute for long-standing sliding 
scale agreements based on the selling prices of 
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certain steel commodities. That change, it was 
claimed, meant a considerable sacrifice in wages 
for large numbers of the more highly skilled 
workers. In fixing base rates in the iron and 
steel industry, account was taken of the fact 
that those sliding scales provided part of the 
earnings, and the same applied equally to the 
cost of living agreements which substituted 
them. The Council was therefore of the opirion 
that the cost of living agreements could not be 
regarded as coming within the same category as 
new wage claims. 

Nevertheless, the Council stated, the Con- 
federation had no desire to evade its responsi- 
bilities—as the record of steel workers showed— 
and fully recognised the danger to working-class 
standards if new wage claims were pressed 
regardless of their effect on costs and prices and 
on national recovery. The Council was there- 
fore prepared to recommend to the various 
sections of the iron, and steel industry the 
temporary stabilisation for a period of twelve 
months of the cost of living agreements now 
operating, if other unions wita such agreements 
were prepared to take similar action, and on 
condition that a halt was called to any new 
general wage claims in other industries. 


Metal Prices 


The Ministry of Supply has announced 
the fixing of new maximum prices for tinplate 
and the withdrawal of provision for the auto- 
matic adjustment of the maximum prices. 
Those changes are made effective by the Control 
of Iron and Steel (No. 75) Order, 1949, which 
came into operation on November 15th. 

Another announcement from the Ministry of 
Supply gives details of further reductions in 
the prices of lead and zinc, which became 
effective on Wednesday, November 23rd. 
Lead has been reduced by £4 from £101 to £97 
per ton, and zinc by £2 from £87 10s. to £85 10s. 
per ton. Premiums and discounts remain as 
before. Prices of zinc oxide, in lots of not less 
than 2 tons delivered buyers’ premises have 
accordingly been reduced by £1 15s., the current 
prices per ton being as follows :—red seal, 
£82 5s.; green seal, £83 15s., and white seal, 
£84 15s. 


British Overseas Trade 


The final figures for overseas trade in 
October show that the value of United Kingdom 
exports was £156,016,397, the highest total 
recorded since March last, and approximately 
£14,000,000 above the September total. There 
were twenty-six Customs working days in 
October—the same as in September—so that 
the daily rate of exports in October was 10 per 
cent higher than in September and the highest 
since January. The Board of Trade says that 
valued at 1938 prices, the volume of October 
exports was 158 per cent of the 1938 average, 
compared with 144 per cent in September and 
142 per cent in the whole of the third quarter 
of this year. 

Manufactured goods, of course, contributed 
the greater part of October’s total export value. 
The export of vehicles of all kinds accounted 
for £28,912,768, a sum about £700,000 greater 
than the highest figure previously recorded. 
Machinery exports, at £23,815,863, were at 
their usual high level, although they were 
slightly below the totals recorded for March 
and January. Iron and steel exports in October 
amounted in all to 234,034 tons, valued at 
£12,379,557, and were 8 per cent above the 
July peak. Exports to the U.S.A. in October 
were £1,800,000 above the average for the third 
quarter, and at a value of £5,600,000 were 
higher than in any month since January. 
Exports to Canada, provisionally valued at 
£6,200,000, were also above the third quarter 
average. 

Imports during October reached a total value 
of £198,947,089, a figure which was approxi- 
mately £11,700,000 above the average for the 
third quarter. 'The value of re-exports, at 
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£5,288,194, was the highest since May. At the 
end of October, therefore, the adverse visil)le 
trade balance was £37,642,498, an increase of 
£2,100,000 compared with the end of September, 


The Welsh Iron and Steel Industry 


A report of Government action in 
Wales and Monmouthshire for the year endcd 
June 30, 1949, was published last week as a 
White Paper (Cmd. 7820, H.M. Stationery 
Office). 

Dealing with iron and steel, the report states 
that Wales has been playing a full part in the 
recent achievements of the industry. Pro- 
duction of crude steel in South Wales totall«d 
3,100,000 tons in the calendar year 1948, and 
in the second quarter of 1949 was running at an 
annual rate of 3,290,000 tons. The progress in 
the production of tinplate and steel sheets in 
South Wales is also recorded. In the second 
quarter of 1949 tinplate output was at an annual 
rate of 739,000 tons, compared with 724,000 
tons in 1948 and 653,000 tons in 1947. In this 
particular branch of the steel industry South 
Wales, of course, is responsible for almost the 
whole of the United Kingdom output. 

Commenting on these figures, the White 
Paper says that, although the production of tin- 
plate is increasing so markedly, it is still below 
the pre-war level. The recruitment of European 
voluntary labour, it is suggested, will enable 
production to be increased still further, though 
no substantial advance is likely before the new 
tinplate plant at Trostre is working. In the 
steel sheet industry further expansion of output 
is similarly in the short term a problem of labour 
supply. The production of crude steel, it is 
believed, has now reached a level at which it 
should be sufficient to meet any demands likely 
to arise from the recruitment of tabour to the 
tinplate and steel sheet industries. 


Government Training in Chemical Engi- 
neering 
Under a new scheme, which is to be 
put into operation shortly, training in chemical 
engineering is to be given to selected appren- 
tices in Ministry of Supply research and develop- 
ment establishments and in the Royal Ordnance 
Factories. Twelve engineering apprentices, who 
must have completed their third year of training 
under the Ministry’s apprenticeship scheme, 
will be chosen annually for the course. At least 
half of them, the Ministry of Supply says, will 
be accepted as full-time students for the B.Sc. 
Degree in Chemical Engineering or the pro- 
fessional examinations of the Institution of 
Chemical Engineers. They will study at 
universities and technical schools, spending 
their vacations in practical work at the estab- 
lishment of the Ministry to which they are 
attached. 


Coal Production 


The statistical statement, published 
by the Ministry of Fuel and Power on Wednes- 
day morning, shows that last week’s saleable 
output of deep-mined coal was 4,290,900 tons 
and that a further 229,400 tons were gained 
from opencast workings. The total coal pro- 
duction in the forty-six weeks of this year, 
ended November 19th, was 189,731,100 tons, 
compared with 184,424,600 tons in the corre- 
sponding period of 1948. Tne Ministry’s 
figures indicate that, so far this year, there has 
been an estimated loss of output of 1,229,800 
tons through disputes, compared with 856,900 
tons so lost in the corresponding weeks of 1948. 

The latest details of manpower in the coal- 
mining industry relate to the week ended 
November 12th, when there were 708,600 on 
colliery books. During that week there was a 
slight increase in the number of face workers 
employed, the total being 293,700. _ Output 
per manshift at the face was 3-11 tons and 
voluntary absenteeism—overall—was 5-01 per 
cent, compared with 4-83 per cent in the pre- 
ceding week. 
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French Engineering News 
(From our French Correspondent) 


The Charbonnages de France statement of 
accounts for 1948 has now been published. 
It seems to be better than had been gener- 
ally expected. With amortisation, the debit 
stands at 5232 million francs, but it must be 
remembered that the cost of the miners’ 
strike in October-November, 1948, is esti- 
muted at 8 milliards, so that it is apparent 
that the situation has improved. 

Results for the first nine months of 1949 are 
also encouraging. Thanks to increased output 
production has improved and there has been 
a relative improvement in cost price. Produc- 
tion for the first nine months of 1949 reached 
39,494,000 tons, an increase of 2,061,000 tons 
over the same period in 1949. During the first 
eight months, mining electric plants produced 
over 3730 million kWh, an increase of almost 25 
per cent over 1948. Output has increased pro- 
gressively from 949kg per man-shift in Septem- 
ber, 1948, to 1110kg in September, 1949. While 
absenteeism has improved, coal face labour 
dropped by 5234 and surface labour by 2795 
between January 1 and October 1, 1949. Net 
receipts per ton of coal increased from 2904 
francs for the first nine months of 1948 to 3480 
francs for the corresponding period in 1949. 
Equipment programmes have been pursued 
all the time, total expenditure for the first half 
year being about 27 milliard francs. In the 
Lorraine, Loire and Auvergne basins par- 
ticularly, this work has enabled output to be 
improved. A plant of 550 million kWh yearly 
capacity in the Nord and Pas de Calais is just 
completing tests and four others will be com- 
pleted shortly. On the basis of results during 
the first nine months, 1949 coal production 
should be nearly 54 million tons. 

* * * 

Two blast-furnaces have been allocated to 
France from the Goering plant. The question 
has now been raised as to whether they are 
worth the cost of dismantling, transport, 
installation and readjustment, which comes 
to almost the cost of new equipment. 

* * * 


Work on both the plans for the port of Agadir 
(Morocco) has been undertaken. The first 
plan was for an average-sized port to the south, 
and the second a greater port, to the north of 
the existing port. To the south of the present 
port, a 30-hectare basin surrounded by about 
2km of quays will form the fishing port and 
temporary berths. To the north of the present 
port a jetty, several kilometres long, will curve 
round to join the present jetty. When com- 
pleted the new port will be equal to that of 
Casablanca. Work on the construction of 
the modern fishing port with refrigerated ware- 
houses and sheds will in no way impede work 
on the great commercial port. 

* * * 

According to a reply given by the Minister 
of Public Works, economies realised by the 
8.N.C.F. during the second half of 1949 amount 
to 800 million francs. This has been achieved 
by reduction of personnel, amounting to the 
release of about 10,000. At the same time 
there is some protest about the cost of pneu- 
matic-tyred trains, which are not considered 
of prime necessity. Three trains have been 
ordered, each constructed differently, the first 
in special steel, the second in aluminium alloy, 
and the third ia ordinary steel. The price of 
each carriage for the first will average 27-5 
million franes, 29 millions for the second, and 
24-2 millions for the third. 

* * 


The Intergovernmental Commission of the 
Mont Blane tunnel is to hold a conference at 
Rome in the first two weeks of January. 
The Rome conference will take definite deci- 
sions concerning the commencement of the 
work and since the route from Paris to Turin 
will pass through Switzerland, it is hoped official 
Swiss representatives will be present. It would 
appear that the experts are now unanimous in 
considering the only possible route as being 
Paris - Dijon - Geneva-Chamonix - Mont Blanc- 
Turin. Work on the tunnel is likely to start 
in six months. 
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Miscellanea 

Fins on Burnprne.—Four new sound films have 
recently been produced by the Building Research 
Station, D.S.L.R., to illustrate results of their work. 
Their titles are: ‘“‘ How Tree Roots can Damage 
Buildings,” ‘‘ Building on Shrinkable Clays,” 
‘“* Experiments in Block Laying,” ‘‘ Foamed Slag 
Concrete.” These films will be shown at the Build- 
ing Exhibition at Olympia, and are available on 
loan without charge to responsible organisations on 
application to the Director of Building Research, 
Bui'ding Research Station, Garston, near Watford, 
Herts. 

Inst. C.E. Curisrmas Lectures.—The Institu- 
tion of Civil Engineers announces that, as in former 
years, Christmas lectures are being arranged for 
boys, primarily between the ages of thirteen and 
seventeen. The first of them will be given on 
Friday, December 30th, at 3 p.m., by Mr. H. Shirley 
Smith, M.I.C.E., on ‘‘ The Wonders of Big Bridges.” 
The second lecture will deal with ‘‘ The Building 
of Dams,” and will be delivered on Monday, January 
2, 1950, at 3 p.m., by Mr. C. W. Knight, M.I.C.E. 
Application for tickets should be made to the 
Secretary, Institution of Civil Engineers, Great 
George Street, London, S.W.1. 

Iron AND STEEL ENGINEERS’ GrovuP.—The 
eleventh meeting of the Iron and Steel Engineers’ 
Group will be held at 4, Grosvenor Gardens, London, 
S.W.1, on Wednesday, December 14th, beginning 
at 10.30 a.m. At the morning session, the following 
papers will be presented for joint discussion :— 
“Electric Generation and Distribution in Iron 
and Steelworks,” by Mr. T. Coxon, and “ Protective 
Devices for Electrical Systems in Steelworks,” by 
Mr. H. V. Benns and Mr. A. W. Tozer.” At the 
afternoon session, beginning at 2 p.m., a paper on 
“The Lay-out of Integrated Iron and Steel works ” 
will be read by Mr. H. H. Mardon and Mr. J. 8S. 
Terrington. 

‘“‘ ENGLISH ELECTRIC’ AUSTRALIAN FactoRy.— 
At a ceremony attended by high Commonwealth 
and Queensland officials in Brisbane on November 
9, 1949, the Rocklea Marine Engineering Works 
were handed over to the English Electric Company 
by the Commonwealth Government. The factory, 
which helped Australia’s war effort by providing 
facilities for marine and other engineering work, 
will be used to manufacture certain electrical plant 
of the company’s design. This step marks the 
beginnings of a project in which the company will 
assist in the further expansion of Australia’s indus- 
trial potenti:'. The factory will provide an outlet 
whereby the results of the research, development and 
manufacturing knowledge of Great Britain will be 
made available direct to the Commonwealth. 

A Patnt-MaKING MACHINERY EXHIBITION.— 
Vickers Armstrongs, Ltd., has organised an interest- 
ing exhibition of the wet milling and mixing plant 
it produces for the paint and ink-making industries 
at its London showrooms, Vickers House, Broadway, 
8.W.1. The exhibition, which will remain open 
until December 2nd, is designed to illustrate the 
company’s activity in research, production and 
lay-out in connection with the paint industry. 
The plant exhibited includes a 26in ‘“ Uniroll” 
and a 6in “ Uniroll,” a finishing and refining mill, a 
‘** Keenomix ”’ and a “‘ Keenomill,”’ a twin horizontal 
mixer, a heavy-duty triple roll mill, and a bux mill, 
A series of wall panels are used to show the various 
parts of the firm’s works in which paint-making 
machinery is made and developed, and the close 
control which is exercised at all stages of production. 
In addition to making the actual machines, the 
company, in conjunction with the associated firm 
of Palmers Hebburn and Co., Ltd., is in a position 
to design and lay-out to the best advantage complete 
paint manufacturing works of all sizes and capacities. 
In this connection graphic wall panels show three 
typical works lay-outs and describe the production 
flow. 

INDUSTRIAL DEsIGN.—The approach of the artist 
and the engineer to the problems of industrial 
design were outlined to Clydeside draughtsmen by 
two speakers at a meeting recently held by the 
Association of Engineering and Shipbuilding 
Draughtsmen in the Royal Technical College, 
Glasgow. Speaking of the esthetic approach to 
industrial design, Mr. J. P. McCrum, industrial 
officer to the Scottish Committee of the Council of 
Industrial Design, said that to-day there were two 
types of people who called themselves designers—the 
artist and the engineer. They looked at design 
from different starting points and rarely met on 
common ground. This was a pity, because each had 
something for the other. The artist was often 
suspected of thinking of the appearance of a product 
only and ignoring the performance factor in design, 
but the artist who devoted himself to industrial 


design usually had a strong practical outlook in 
addition to native talent and with a well-developed 
appreciation of form, rhythm and proportion. He 
thought in three dimensions because of his experi- 
ence of architecture, modelling and drawing. The 
viewpoint of the engineer was expressed by Mr. 
F. W. Gallimore, technical director of James 
Cruickshank, Ltd., bakery engineers, Edinburgh. 
He said that the industrial designer in engineering 
must be technically competent in his field and have 
had practical experience in the manufacture and 
operation of the mechanisms and designs he was 
developing. He knew that his opinion conflicted 
with the attitude of the U.S.A. where the professional 
industrial designer was open to consultation by the 
manufacturer of any article from electric irons to 
locomotives. The. industrial designer must be con- 
versant with the latest developments in material. 
He must know the capabilities of his own machine 
shop and plant, as well as specialised manufacture 
and techniques available in other factories. Such 
knowledge was an excellent asset to the designer, 
but would not provide the desired progress unless 
he also had inspiration and imagination. 

STANDARDISING MINING EQuripMENT.—The 
National Cai Bard states that it expects economy 
and iacreesed efficiency to result from the standard- 
isation of many types of mining equipment. The 
Board has been working with manufacturers, the 
British Standards Institution and other large indus- 
trial enterprises in an attempt to review the subject 
fully. When the Board took over the mines, there 
were in use about 100 different types of arch rings, 
used for roof support on underground roadways in 
place of the old-fashioned prop and top. About two 
million rings weighing a quarter of a million tons are 
used every year. Under the process of standardisa- 
tion types of arch rings have been reduced to about 
twenty-five, and it is hoped to bring them down 
further. About 40,000 tons of light rails covering 
1000 miles of single track are laid each year in the 
mines. The rails were standardised many years 
ago, but this standard is being reviewed, and it is 
hoped to reduce the twenty types in the old standard 
to about six. The Board has already produced a 
standard range of solid and drop-bottom mine cars 
and a standard prefabricated washery. Attention 
is being devoted to guide rails, tub wheels, arch 
sections, surface steam locomotives, fire-fighting and 
dust-suppression equipment, electric motors, miners’ 
lamps and winding and haulage ropes. Further 
standardisation will shortly be undertaken to cover 
tubs, tracks, cables, conveyors, rope pulleys, shaft 
and safety harness, and pithead baths fittings. 





Launches and Trial Trips 


Fort DavPuHIN, motorship; built by Alexander 
Stephen and Sons, Ltd., for the Compagnie Generale 
Transatlantique ; length 375ft, breadth 52ft 3in, 
depth 29ft 34in, gross tonnage 5050; two sets of 
Stephen-Sulzer eight-cylinder diesel engines, 
developing 8000 b.h.p. Trial trip, October 28th. 

Harry RicHarpson, motor collier; built by 
Hall, Russell and Co., Ltd., for the British Elec- 
tricity Authority (London Division) ; length 260ft, 
breadth 39ft 6in, depth 18ft 6in, deadweight 2700 
tons; eight-cylinder British Polar marine diesel 
engine, developing 1180 b.h.p. at 225 r.p.m. Launch, 
November 18th. 

DELPHIC, motor cargo ship; built by R. and W. 
Hawthorn Leslie and Co., Ltd., for Shaw Savill and 
Albion Co., Ltd.; length 509ft, breadth 65ft 6in, 
depth 34ft 9in; twin-screw Hawthorn-Doxford 
engines, five cylinders 670mm bore and 2320mm 
stroke developing 10,000 b.h.p. at about 118 r.p.m. 
Trial trip, November 8th. 

Crry oF CovENTRY, steamship; built by Swan, 
Hunter and Wigham Richardson, Ltd., for Ellerman 
Lines, Ltd.; length 450ft, breadth 61ft 6in, depth 
33ft 3in, gross tonnage 7568; one set of geared 
turbines of Parsons impulse reaction type, develop- 
ing 7200 s.h.p. at 115 r.p.m., boiler pressure 275 lb 
per square inch. Trial trip, September 30th. 

Sycamore, motorship ; built by the Burntisland 
Shipbuilding Company, Ltd., for Johnston Warren 
Lines, Ltd.; length 363ft, breadth 51ft 3in, depth 
30ft Qin, deadweight 4725 tons; _ single-screw 
Rowan-Doxford opposed-piston diesel engine of 
3300 b.h.p., four cylinders, 600mm diameter and 
2320mm combined stroke. Launch, October 24th. 

DaME CAROLINE Hastert, motor collier; built 
by Hall, Russell and Co., Ltd., for the British Elec- 
tricity Authority (London Division) ; length 260ft, 
breadth 39ft 6in, depth 18ft 6in, deadweight 2700 
tons; eight-cylinder British Polar marine diesel 
engine, giving 1180 b.h.p. at 225 r.p.m., supplied by 
British Polar Engines, Ltd. Launch, October 7th. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Association of Supervising Electrical Engineers 

Mon., Nov. 28th.—BourRNEMOUTH BraNncH: Wedge- 
wood Restaurant, Albert Road, Bournemouth, Film 
Show by Crompton Parkinson, Ltd., 7.15 p.m. 
ri., Dec. 2nd.—S. Lonpon BRANCH: afe Royal, 
North End, Croydon, ‘‘ Industrial Uses for Gas,” A. 
N. Johnston, 8 p.m. ‘ 

British Institution of Radio Engineers 

Thurs., Dec. 1st.—ScottisH Section: The University, 
Glasgow, “ Electronics in Industry,” A. A. M. Turn- 
bull, 6.30 p.m. 

Chemical Society 

Wed., Nov. 30th.—Royal Institution, Albemarle Street, 
W.1, Symposium, “ Fluorine Chemistry,” arranged by 
H. J. Emeléus, 2.30 p.m. and 8 p.m. 


Engineers’ Guild 
Fri., Dec. 2nd.—YorKsHIRE Branco: Great Northern 
Hotel, Leeds, “The Limits of Eligibility for Guild 
Membership, and some observations on the Respons- 
ibility of the Engineer to the Community,” Robert 
Chalmers, 7 p.m. 


Hull Chemical and Engineering Society 
Tues., Dec. 6th—Church Institute, Albion Street, Hull, 
Members Evening, “ Zirconia,” 8. J. Porter; ‘‘ Indus- 
trial Dust Recovery,” P. A. Andrews, 7.30 p.m. 


Illuminating Engineering Society 

Thurs., Dec. 1st.—CaRDIFF CENTRE : S. Wales Electricity 
Board Demonstration Theatre, The Hayes, Cardiff, 
“Light as an Aid to Crime Detection,” C. H. Edlin, 
5.45 p.m. EXxeTeR Grour: The Agricultural 
House, Queen Street, Exeter, ‘‘ Analysis of Lighting 
Problems in an Industrial Undertaking,” F. G. 
Copland, 7 p.m. 

Fri., Dec. 2nd.—BatTH anp Bristot CENTRE: Grand 
Hotel, Bristol, “‘ Analysis of Lighting Problems in an 
Industrial Undertaking,” F. G. Copland, 7 p.m. 
HUDDERSFIELD GROUP: Electricity Showrooms, 
Market Street, Huddersfield, ‘‘ The Lighting of Road 
Transport Vehicles by Fluorescent Lamps,” H. B. 
Mellor, 7.15 p.m. 

Mon., Dec. 5th—SHEFFIELD CENTRE: The University, 
Western Bank, Sheffield, 10, ‘‘ Fluorescent Lighting 
in Mines,” P. L. Ross, 6 p.m. 

Tues., Dec. 6th—LIvERPOOL CENTRE: Merseyside and 
North Wales Electricity Board’s Showroom, White- 
chapel, Liverpool, 1, ** Theory Into Practice,” G. W. 
Galley, 6 p.m. 








Incorporated Plant Engineers 

Mon., Nov. 28th—W. anp E. YorxKsHirReE Brancu: 
The University, Leeds, “ Ventilation and Dust 
Extraction,” Mr. Foster, 7.30 p.m. 

Thurs., Dec. 1st.—PETERBOROUGH Branco: Eastern 
Gas Board Showroom, Church Street, Peterborough, 
“Modern Power Stations,” A. L. Berridge, 7.30 p.m. 

Fri., Dec. 2nd.—BrirmincHaM BrRancu: Imperial 
Hotel, Birmingham, “Steam and its Relation to 
Production,” L. A. Bawden, 7.30 p.m. 

Tues., Dec. 6th—E. Lancs. Branco: Engineers’ Club, 
Albert Square, Manchester, Open Discussion and 
Paper by H. Hetherington, 7.15 p.m.——S. WaLEs 
Brancnx: Grand Hotel, Westgate Street, Cardiff, 
* Diesel Engines,” L. C. G. Alford, 7.30 p.m. 


Institute of British Foundrymen 

To-day, Nov. 25th.—Fatxmrk Section: Tem 
Cafe, Lint Riggs, Falkirk, ““Work in a 
Foundry,” J. F. Dowell and H. London, 7 p.m. 

Tues., Nov. 29th.—Stovuex Section: High Duty Alloys, 
Ltd., Slough, “‘Some Notable Aluminium Alloy 
Castings,” A. R. Martin, 7.15 p.m. 

Wed., Nov. 30th—Lonpon Branco: Waldorf Hotel, 
Aldwych, W.C.2, “ High Productivity and the U.S. 
Steel Foundries,” F. A. Martin, 7.30 p.m. 


Institute of Industrial Supervisors 
Thurs., Dec. \st—SmetTHwick Section: Chance Tech. 
Coll., Crocketts Lane, Smethwick, ‘‘ Polarized Light,” 
C. Bridgewater, 7 p.m. 


Institute of Marine Engineers 
Tues., Nov. 29th.—Tech. Coll., Dartford, ‘‘ Steam Genera- 
tion for Power Stations,” A. G. Crouch, 7.30 p.m. 


Institute of Metals 

To-day, Nov, 25th.—SHEFFIELD SECTION: Mappin Hall, 
Sheffield, “‘The Effect of Cold Working and the 
Influence of Surface Preparation on the Quality of 
Silver Deposition,” A. T. Steer, 6.30 p.m. 

Tues., Dec. 6th.—S. Wates Locat SEcTION: University 
College, Singleton Park, Swansea, “ Refractories, with 
Special Reference to Slag-Corrosion,” R. Higgins, 
6.30 p.m. 


Institute of Road Transport Engineers 
To-day, Nov. 25th—M1pLanps CENTRE: Crown Inn, 
Broad Street, Birmingham, “‘ The Use of Aluminium 
and its Alloys in the Construction of P.S. and Com- 
mercial Vehicles,” T. G. Griffiths, 7 p.m. 
Mon., Dec. 5th.—ScortisH CENTRE: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, ‘Petrol Injection for Road 
Transport,” G. K. Martlew, 7.30 p.m. 
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Institute of Transport 
Mon., Dec. 5th—MeETROPOLITAN SECTION: Livingstone 
House, Broadway, S8.W.1, ‘The Railway (London) 
Plan,” Evan Evans, 5.30 p.m. 


Institute of Welding 
Wed., Nov. 30th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1, The Sir William 
J. Larke Medal Paper, 6 p.m. 


Institution of Chemical Engineers 
Tues., Dec, 6th.—Geological Society, Burlington House, 
Piccadilly, W.1, ‘‘ Underground Corrosio1 of Ferrous 
Metals: Causes and Prevention,” W. H. J. Vernon 
and K. R. Butlin, 5.30 p.m. 


Institution of Civil Engineers 

To-day, Nov. 25th.—YORKSHIRE ASssocIATION: Great 
Northern Station Hotel, Leeds, ‘‘ An Experimental 
Investigation on the Strength of Reinforced Con- 
crete Beams,” C. B. Wilby, ‘ Reconstruction of New- 
gate Bridge,” G. Race, 7 p.m. 

Tues., Nov. 29th.—Great George Street, Westminster, 
8.W.1, “‘ Remedial Measures for the Improvement of 
Railway Track Formations,’”’ A. H. Toms and W. F. 
Beatty, 5.30 p.m. 

Tues., ec. 6th.—Great George Street, Westminster, 
8.W.1, “ Improvements in Jetty Design, with Special 
Reference to Systems of Fendering,” G. W. Rooke, 
5.30 p.m. 


Institution of Electrical Engineers 

Mon., Nov, 28th.—Rapio SEcTION: Savoy Place, Vic- 
toria Embankment, W.C.2, Discussion on ‘“ Achieve- 
ment of Reliability in Radio Equipment,” opened 
by G. W. Sutton and F. E. McGinnety, 5.30 p.m.—— 
N.E. CentTRE: Neville Hall, Westgate Road, New- 
castle-on-Tyne, ‘‘Some Notes on the Design of H.V. 
Transmission Lines with special reference to Indian 
Conditions,” A. F. Coventry, 6.15 p.m. 

Tues., Nov. 29th.—EpucaTION DiscussION CIRCLE: 
Savoy Place, Victoria Embankment, W.C.2, Discus- 
sion on “ The Electron Theory Approach to Electro- 
magnetism,” opened by J. Thompson, 6 p.m.—— 
N. Mrptanp Centre: Yorkshire Electricity Board, 
1, Whitehall Road, Leeds, 1, “‘ Overhead Line Regu- 
lations,” H. W. Grimmitt, 6.30 p.m. 

Wed., Nov. 30th.—LonpoN STUDENTs’ SEcTION: Savoy 
Place, Victoria Embankment, W.C.2, “ An Outline 
of Some Remote Indication Methods,” R. J. Redding, 


7 p.m. 

thn. Dec. 1st.—ORDINARY MEETING: Savoy Place, 
Victoria Embankment, W.C.2, ‘“‘The Medical and 
Psychological Aspects of Electric Shock, and some of 
the Nervous Complications,” Macdonald Critchley, 


5.30 p.m. 
Mon., Dec. 5th —RapD1I0o AND MEASUREMENTS GROUP: 
King’s College, Newcastle-upon-Tyne, ‘ Parasitic 


Forces Existing in Induction Watthour Meters,” 
G. F. Shotter, 6.15 p.m.——S. Mipianp CENTRE: 
Town Hall, Birmingham, ‘“ Radar,” R. A. Smith, 
6 p.m. 


Institution of Engineering Draughtsmen and Designers 

Tues., Dec. 6th.—St. Andrews School, Sydney Road, 
Enfield, Middlesex, “* New Drawing Office Practice,” 
W. S. Peck, 7.15 p.m. 


Institution of Engineering Inspection 

Wed., Nov. 30th.—West or ScoTLanp Branco: The 
Engineering Centre, 351, Sauchiehall Street, Glasgow, 
““The Marine Engineers’ Field and Problems,” Wm. 
McLaughlin, 7.30 p.m. 

Thurs., Dec. 1st—LONDON CENTRE: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, “‘ Visual 
and other Aids to Instruction,” H. E. Dance, 6 p.m. 

Tues., Dec. 6th.—CoveENTRY BrancH: Tech. Coll., 
Coventry, “ The Metallurgist and Engineering Inspec- 
tion,” R. J. Brown, 7.30 p.m. S.W. BRANCH : 
Grand Hotel, Broad Street, Bristol, ‘‘ Nuclear Energy,” 
Dorothy Hawkins, 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tues., Nov. 29th.—39, Elmbank Crescent, Glasgow, 
“‘ Salvage in Peace and War,” T. McKenzie, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Tues., Nov. 29th.—ScottisH Brancn: The Engineering 
Centre, 351, Sauchiehall Street, Glasgow, “‘ Vapour 
Absorption,” J. N. Gillies, 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Nov. 25th.—Storey’s Gate, St. James’s Park, 
S.W.1, “‘ Loop Scavenging in a Two-Stroke Engine,” 
H. Sammons, 5.30 p.m. ‘WESTERN BRANCH, 
GRADUATES’ SecTION: Merchant Venturers’ Tech. 
Coll., Unity Street, Bristol, ‘‘ Some Experiments with 
the Construction of Passenger Service Vehicles,” W. J. 
Kease, 7 p.m. 

Sat., Nov. 26th.—YoORKSHIRE BRANCH, GRADUATES’ 
Section: Royal Victoria Hotel, Sheffield, “* Indus- 
trial Furnace Design,”” W. Ernest, 2.30 p.m. 

Wed., Nov. 30th.—N. WEesTERN A.D. CENTRE : Engineers’ 
Club, Albert Square, Manchester, ‘‘ Electrical Equip- 
ment for Automobiles,” M. W. Kendall, 7.15 p.m. 

Thurs., Dec. \st—LONDON GRADUATES’ SECTION : 
Storey’s Gate, St. James’s Park, S8.W.1, ‘“ Water 
Treatment for Industrial Purposes,” S. E. Smith. 
6.30 p.m. 

Fri., Dec. 2nd.—Storey’s Gate, St. James's Park, 8.W.1, 
“The Provision of Technological Courses in Univer- 
sities, Technical Colleges and National Colleges,” 
D. 8. Anderson, 5.30 p.m. 

Tues., Dec. 6th.—S. WaLes BRANCH: Mackworth Hotel, 
Swansea, ‘An Investigation of the Performance 
and Design of the Air Ejector ao i Low- 
Pressure Air as the Driving Fluid,” L, J. Kastner, 
6 p.m.—CoventTrY A.D. CENTRE: Geisha Cafe, 
Hertford Street, Coventry, “Fuel Anti-Knock 
Requirements of Automobile Engines,” C. G. Williams, 
7 p.m. 
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Institution of Production Engineers 

Tues., Nov, 29th.—LutTon, BEpFoRD AND Districr 
Section: Town Hall, Luton, “Arc Welding as a 
Production Process,” K. Doherty, 7 p.m. 

Wed., Nov. 30th.—SHREWSBURY SUB-SECTION:  ‘T'ech, 
Coll., Shrewsbury, “ Corrosion of Metals,” G. T. Peat, 
7.30 p.m.——CorNwaLi Section: Holman’s Can. 
teen, Dolcoath Road, Camborne, ‘* A New Conception 
of Britain’s Energy,” Sir Claude Gibb, 7.15 p.m. 
S. WaALEs AND Mon. Section: 8S. Wales Institut. of 
Engineers, Park Place, Cardiff, “‘ Payment by Rests 
Critically Examined,” E. C. Gordon England, 6.45 


p-m, 

Fri., Dec. 2nd.—W. Waters Sus-Section: Civic Build. 
ings, Swansea, “ Quality Control,” B. P. Dudding, 
7.30 p.m. 

Mon., Dec. 5th.—Hawurrax Section: White Swan 
Hotel, Halifax, ‘‘ The Production of Form Grinding 
Wheels by Crushing and Diamond Dressing,” 8. J, 
Marley, 7.15 p.m. YORKSHIRE SECTION: Hotel 
Metropole, King Street, Leeds, 1, “‘ The Latest Devel. 
opment of Grinding Machines,” G. H. Bottomley, 
7 p.m, 





Junior Institution of Engineers 

To-day, Nov. 25th.—39, Victoria Street, Westminster, 
8.W.1, “‘ The Use of the Miniature Camera in Engi- 
neering,” W. Mitchell, 6.30 p.m, 

Mon., Nov. 28th.—SHEFFIELD AND District SECTION ; 
Metallurgical Club, 198, West Street, Sheffield, 
**Some Inventions of Sir Henry Bessemer,” Geo, 
Baker, 7.30 p.m. 

Fri., Dec. 2nd.—39, Victoria Street, Westminster, 
8.W.1, Film Evening, ‘‘ How to Machine Aluminium,” 
“The Heat Treatment of Wrought Aluminium 
Alloys,” ‘“‘ Tube and Shape Bending,” introduced by 
D. C. G. Lees, 6.30 p.m. 

Mon., Dec. 5th.—N.W. SECTION : 
16, St. Mary’s Parsonage, Manchester, ‘‘ Steam Traps,’ 
F. Burgess, 7 p.m. 


Liverpool Engineering Society 
Mon., Dec. 5th.—Royal Institution, Colquitt Street, 
Liverpool, ‘The Commissioning of Generating 
Stations,” F. J. Hutchinson, 6.30 p.m. 


Manchester Statistical Society 
To-day, Nov. 25th.—InpustTRiIAL Group: Albert Hall, 
Peter Street, Manchester, ‘‘ A Statistical Inspection 
Scheme in Light Engineering,” T. H. Fletcher, 6.45 
p-m. 


North East Coast Institution of Engineers and Shipbuilders 

To-day, Nov. 25th.—Mining Institute, Newcastle-upon- 
Tyne, ‘‘ Combustion Chambers for Open-Cycle Marine 
Gas Turbines,” R. F. Darling, 6.15 p.m. 


Reinforced Concrete Association 
Wed., Nov. 30th.—Institution of Structural Engineers, 
. beg to Belgrave Street, S.W.1, ‘The Heat and 
Sound Insulation of Reinforced Concrete Buildings,’ 
C. W. Glover, 6 p.m. 


Royal Aeronautical Society 
Thurs., Dec. 1st.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1, “The Weight 
Aspect in Aircraft Design,” L. W. Rosenthal, 6 p.m. 


Royal Institution of Chartered Surveyors 
Mon., Dec. 5th.—12, Great George Street, Westminster, 
S.W.1, “A History of the Surveyors’ Profession,” 
Anthony Clapham, 5.30 p.m. 


Sheffield Metallurgical Association 
Tues., Dec. 6th.—198, West Street, Sheffield, 9, ‘ Slag 
Control,” N. H. Bacon, 7 p.m. 


Society of Engineers 
Mon., Dec. 5th.—Geological Society, Burlington House, 
Piccadilly, W.1, ‘“‘ Welding Research and Practice in 
the U.S.A.,” H. G, Taylor, 5.30 p.m. 


Society of Instrument Technology 
Tues., Nov. 29th.—Society of Tropical Medicine and 
Hygiene, Manson House, Portland Place, W.1, 
“Development of Instrumentation on the Martin 
Open-Hearth Furnace in France,” G. Husson and P. 
Rodicq, 6.30 p.m. 


Stephenson Locomotive Society 
Sat., Dec, 3rd.—Y.M.C.A., Albion Place, Leeds, ‘‘ Some 
Railroad Observations in America,” W. A. Tuplin, 
2.30 p.m. ScortisH AREA: 302, Buchanan Street, 
Glasgow, ‘‘ The Locomotive Exchanges,” A. M. Reilly, 
3.15 p.m. 
Women’s Engineering Society 
Tues., Dec. 6th.—35, Grosvenor Place, S.W.1, “* Women 
and Electrical Engineering,’ 7 p.m. 


seographical Society, 


’ 








Books of Reference 


Newnes Engineers’ Reference Book. Edited by 
F. J. Camm. London: George Newnes, Ltd., 
Tower House, Southampton Street, W.C.2. Price 
45s. net.—In addition to being completely revised 
the third edition of this reference book has been 
extended and some 300 pages of new material added. 
As in the earlier editions, much of the specialised 
matter in the book has been supplied by authorita- 
tive contributors. The vast amount of useful 
information and data is presented in a clear, concise 
manner well supplemented by drawings, diagrams 
and tables. Engineers in all branches of industry 
will find this a useful reference work to have at their 
disposal, both in the works and in the office. 
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A Seven-Day Journal 


Sir Ambrose Fleming Centenary 


Last Tuesday, November 29th, was the 
centenary of the birth of Sir Ambrose Fleming, 
F.R.S., whose invention of the ‘‘oscillation 
valve” in 1904 made possible the rapid develop- 
ment of modern radio communication, broad- 
casting and television. Although Fleming is 
best-known to the public as the inventor of 
the valve, he has other claims to be counted 
among the pioneers of radio. He was in fact 
the designer of the powerful transmitting station 
which, in December, 1901, sent the first sig- 
nals across the Atlantic and, as scientific 
adviser to the Marconi Company from 1899 
onwards, he made many other important con- 
tributions during the early years of wireless 
communication. Like many other inventors, 
Fleming’s discovery of the valve brought him 
honour but little profit. In his own words, 
‘as the original inventor of it, I have never 
received a single penny of reward for it.” 
Of course, he received a regular retaining fee 
as a consultant to the Marconi Company, 
but for the valve invention itself he received 
nothing, in spite of the millions which have 
since been sold. Fleming died at the age of 
ninety-five on April 18, 1945, and we thus have 
the unusual experience of celebrating the cen- 
tenary of his birth within but a short time of 
his death. To commemorate the 100th anni- 
versary of his birth, the Science Museum, 
South Kensington, has arranged to exhibit 
the original valve in a place of honour for the 
next two weeks. 


American Atomic Energy Progress 


In the course of a Press conference in Wash- 
ington, on Monday, November 28th, in connec- 
tion with the resumed talks between Britain, 
Canada and the United States, on atomic 
energy, Mr. David Lilienthal, the retiring 
chairman of the Atomic Energy Commission, 
gave some particulars of the successful work 
which is being done at the Argonne Laboratory 
in Chicago. He said that the laboratory had 
completed an engineering design for an experi- 
mental breeder reactor, which should be 
completed in about a year. With this apparatus 
it is hoped to convert U.238 into usable material. 
At present only seven-tenths of 1 per cent of 
natural uranium is usable, the rest being U.238. 
If wholly successful, the breeder reactor will 
use the whole of natural uranium and therefore 
multiply by 140 the amount of usable material. 
The early experiments will only slightly increase 
the amount of usable material, but it is felt 
that the new method will prove to be an impor- 
tant factor in easing the supply of fissionable 
material. He spoke of another reactor. for test- 
ing materials, of which the scientific design is 
finished and the engineering design is well 
under way. This reactor will test, under severe 
conditions of neutron bombardment, materials 
which will be used in future reactor construc- 
tion. The Argonne Laboratory is also working, 
Mr. Lilienthal stated, on a land-based pro- 
totype of a reactor which will be suitable for 
ship propulsion. Research and development 
work on this reactor is well advanced and it is 
hoped to begin engineering designs in about 
a year. It is expected that its construction 
will be under way by 1952. According to the 
Atomic Energy Commission, this ship-propul- 
sion reactor will be a single-purpose machine, 
designed specifically for the purpose of pro- 
ducing large amounts of heat, which will permit 
conversion of energy into power for the pro- 
pulsion of warships. 


Steel and the Motor Industry 


SPEAKING at the annual dinner of the Incor- 
porated Sales Managers’ Association, held 
at the Victoria Hotel, Sheffield, on Friday, 
November 25th, Mr. R. Gresham Cooke, the 
director of the Society of Motor Manufacturers 
and Traders, dealt with the prospects of the 
motor industry as they affect the steel industry. 


* took 3259 cars. 


The export record of the motor industry, 
Mr. Cooke said, was indeed amazing, for in 
the last four years it had earned no less than 
£450,000,000 of foreign currency. Since devalua- 
tion, exports had reached a new height and 
both cars and commercial vehicles had achieved 
all-time records. In October, 27,500 cars 
and 8800 commercial vehicles were exported, 
which amounted to nearly 1500 each day. 
The United States market had come to the 
front again after devaluation, and dollar earn- 
ings were double what they were earlier this 
vear. In October, Canada and the U.S.A. 
In that month nearly 2000 
unassembled car units were sent to South 
Africa to be assembled in established plants 
in that country. This high rate, however, 
arises from the first releases under the new 
shipping programme, and is unlikely to be 
maintained. It was no secret he said, that the 
planners intend to cut down the number of 
cars and commercial vehicles going to the 
home market in 1950 as compared with what 
are being sold this year. Only about 110,000 
instead of 150,000 cars and 81,000 instead of 
110,000 commercial vehicles are expected to 
be allotted to the home market. After three 
years’ starvation of the home market, motor 
manufacturers, while anxious to export, think 
that larger exports in 1950 should come from 
increased production rather than cuts at home. 
The motor industry uses nearly 1,000,000 
tons of steel a year and in 1950 it could well 
take 1,250,000 tons. The great production 
efforts of the steel industry have been much 
appreciated by motor manufacturers, and 
every support that steel firms can give to the 
motor industry, both by way of cost reductions 
and by way of greater supplies in the future 
will be warmly welcomed. 


Underground Gasification of Coal 


In the course of a speech made at a press 
conference at Nottingham, on Thursday, 
November 24th, at the end of a tour of a sec- 
tion of the Nottinghamshire and Derbyshire 
coalfields, Mr. Gaitskell, the Minister of Fuel 
and Power, said that early in the New Year an 
experiment in the underground gasification of 
coal would be made. It will be conducted at 
the Newman Spinney open-cast coal site, 
about two miles from Killamarsh, between 
Chesterfield and Sheffield. Two 4in boreholes 
will be driven about 50ft apart down to the 
inclined coal seam. This consists of two seams 
each about 18in thick, with others only a 
few inches thick, separated by bands of dirt. 
The two boreholes will be 100ft and 80ft in depth 
and they will communicate with a lateral 
borehole cut from the face of the open-cast 
working. The outward end of the lateral 
bore will then be sealed off. After the coal 
seam has been ignited, probably with a thermite 
bomb, air under pressure will be forced down 
the deeper shaft and gas produced withdrawn 
from the shorter shaft. It is expected to gain 
a low grade gas of varying quality. A further 
experiment on the same lines, without a lateral 
borehole, is also to be tried, this method 
seeming more appropriate, if successful, for 
the deeper seams. The experimental scheme 
we have outlined will, it is announced, be under 
the direction of Mr. C. A. Masterman, the 
chairman of the Advisory Panel on Coal 
Gasification, and he will be assisted by tech- 
nical officers of the Coal Board, the Gas Board, 
the Coal Utilisation Research Association, and 
the Ministry of Fuel and Power. Dr. F. V. 
Tideswell, of Sheffield, the senior scientific 
officer of the Safety in Mines Research Depart- 
ment, is also actively interested in this work. 
In concluding his speech, Mr. Gaitskell said 
that what was to be done could only be looked 
upon as a laboratory experiment, but it would 
probably mark the beginning of a series of 
experiments on problems of underground coal 
gasification. 


The Preservation of Historic 
Locomotives 


Discussions have been taking place between 
the British Railway Executive and represen- 
tatives of the principal societies interested in 
the preservation of historic locomotives in 
this country. As a result of these discussions 
it was agreed that having regard to the diffi- 
culties of cost and maintenance which would 
be involved in the preservation of actual loco- 
motives in any numbers, examination should 
proceed of an alternative proposal for estab- 
lishing a collection of models and/or drawings 
to portray the principal types which mark 
important stages in the development of the 
locomotive. With a view to developing this 
proposal a small joint committee has been 
set up under the chairmanship of Mr. D. 8. 
M. Burne. On this committee the members 
for the Railway Executive will be Mr. R. C. 
Bond and Mr. E. S. Cox, and for the societies, 
Mr. A. Stowers and Mr. G. R. Grigs. Among 
the questions being examined by the com- 
mittee is the extent to which suitable models 
of historic locomotives are already available 
in reasonably accessible locations, and enquiries 
on these lines are being set on foot both by the 
Railway Executive and among the members 
of the various Societies. While this investiga- 
tion into the possibility of a collection of his- 
toric models is proceeding, the Railway Execu- 
tive is safeguarding from premature disposal 
any locomotive nameplates, &c., which may 
become surplus through the withdrawal of 
engines and which may be considered as being 
of historic interest. As regards the future 
preservation of actual locomotives, the Rail- 
way Executive, while emphasising the great 
problems of accommodation, maintenance and 
expense, has not definitely precluded this 
possibility. It has also agreed that certain 
existing locomotive ‘‘last examples’? which 
are of historic interest, shall not actually be 
scrapped on withdrawal from traffic, without 
the Societies’ representatives being consulted. 


Proposed Increases in Freight 
Charges 

SPEAKING in the House of Commons on 
Monday" last, Mr. Alfred Barnes, the Minister 
of Transport, stated that the British Transport 
Commission had made application to him to 
make regulations under the Transport Act 
for the purpose of authorising an increase in 
certain of their charges. The Commission’s 
net revenue deficiency for 1948 was £4,750,000, 
and at present it appeared that the net revenue 
deficiency for the present year would exceed 
£20,000,000 and that it would be greater in 
1950. In conformity with Section 82 of the 
Transport Act, the Minister has decided to 
consider the advice of the permanent members 
of the Transport Tribunal, acting as a con- 
sultative committee. In doing so, the Minister 
has expressed the view that the Tribunal will 
think it desirable to consult with such repre- 
sentative bodies of traders and shipping, as it 
thinks fit, and take their views into considera- 
tion. The application of the Commission does 
not, he said, propose any increase in passenger 
fares, and he is in agreement on that point. 
The increased powers of charges sought by the 
Commission are as follows: railway charges, 
a general increase of 16% per cent in the present 
charges applicable to freight train traffic and 
to parcels, other merchandise and livestock 
by passenger train, or similar service. Canal 
charges: a general increase of 163 per cent in 
present charges. Dock charges: (a) dues 
on coastwise vessels and cargoes; the present 
general increase of 25 per cent over charges 
in force in August, 1939, to be raised to 50 
per cent ; (6) all other rates, dues and charges : 
the present general increase of 75 per cent over 
charges in force on that date to be raised to 
100 per cent. 
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Gas Blast Circuit Breakers’ 


BEHAVIOUR OF EXPERIMENTAL MODELS AT REDUCED PRESSURES 


By F. O. MASON, B.Sc.(Eng.), AM.I.E.E., L. H. ORTON, Ph.D., F-Inst.P. and A. M. 
CASSIE, M.A., M.I.E.E., F. Inst. P. 


(1) INTRODUCTION 
| gene article deals mainly with tests on 
experimental gas blast circuit breakers in 
which the operating gas pressure was 
reduced, below the pressure adequate for 
handling the circuit in question, until per- 
formance became unsatisfactory. 

One of the particular advantages of the 
gas blast circuit breaker from the experi- 
mental point of view is that its ability to 
deal with any set of prédetermined circum- 
stances can be altered at will. Other things 
being equal, it is generally assumed that, 
within limits, as the gas or air pressure is 
increased the clearing power of the breaker 
is also increased. Hence, if all the character- 
istics of the test, including those of the are, 
could be repeated accurately and the geo- 
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exhibit a variation in performance (due to 
unknown or to, at present, uncontrollable 
causes) by failing or clearing in a more or less 
random manner. 

The task of maintaining the initial test 
conditions sufficiently constant to avoid 
masking this variation has proved a difficult 
one, but it is now considered that the neces- 
sary control has been attained on the E.R.A. 
test plant. 

The immediate object of the experimental 
work described was to test for the existence 
of some more or less marked degree of such 
variation rather than for the limits of its 
range, and in only one case so far was a pro- 
longed series of tests made to determine 
limits. 

The range of pressure within which this 
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normal operating range, there is a region of 
random variation, and to discuss its gencral 
nature and possible origin. A brief descrip. 
tion is included of the large number of 
changes to the experimental breaker, c., 
which have been made in attempts to 
elucidate the cause of this variation. 


(2) GENERAL NATURE OF VARIATION 


The majority of the investigations re. 
ported here have been carried out on the 
E.R.A. test plant under careful conditions of 
repeatability. The actual behaviour of a 
typical experimental breaker under these 
conditions is such that the pressure can be 
divided into three ranges. Starting with a 
high pressure, adequate for the handling of 
the circuit in question, there is a range within 
which for all practical purposes the breaker 
clears no matter how often the test is ve- 
peated. As the pressure is lowered, a range 
of values is eventually reached where clear- 
ances and failures occur at random for 
identical values of pressure. Within this 
second range as the pressure is decreased the 
proportion of clearances to failures also 
decreases, until a third range is reached within 
which the breaker will always fail. Where it 





af 





FLECTRODE SINGLE comms 
ELECTRODE. ;) 8 
) “orio. (4) "GRio. 
t 
Ny 
100} - 
J 
3 
By 
£ 
é& 





po 





Ss 


—_— 


Pressur 


(q) ILLUSTRATIVE VARIATION CURVE. 
(see Section 2) @ 


CIRCUIT BREAKER SKETCHES REFERRED TO IN TABLE II 


metrical and mechanical features of the 
breaker kept constant, one might hope to 
find a unique clearing (or critical) pressure 
such that the breaker would always clear for 
pressures above this value and fail for 
pressures below it to an accuracy determined 
by that of the other variables involved. If 
this were indeed the case we should be in a 
position to study very easily the effect on 
the clearing pressure of any change in the 
circuit or in the breaker itself, so that 
circuits or circuit breakers could be accurately 
compared. 

More important still, a systematic know- 
ledge of data of this kind is a pre-requisite 
to any detailed theory of circuit breaker 
operation. However, it is unlikely, even 
with closely controlled initial test con- 
ditions, that arc behaviour will be iden- 
tical from test to test, and therefore, if 
the pressure is sufficiently reduced it might 
be expected that a range of pressure would 
be encountered wherein the breaker would 
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rt Ref. G/XT.129 of the British Electrical and 
ustries Research Association. 


variation occurs is of interest, however, in the 
field of gas blast circuit breaker research, as 
the narrower the range the more readily can 
the effect of changes in circuit, &c., be 
measured. Moreover, should it prove possible 
by some change in design, or by other means, 
to achieve such narrowing, it might lead to a 


TABLE I.—Tests with Double Grid Air Flow Guides. 


has been investigated in detail the distri- 
bution of clearances and failures within the 
middle range follows the law of errors. The 
curve shown in sketch q in the accompanying 
illustration, representing the percentage of 
clearances to failures as a function of the 
pressure, is in fact the integral of the error 


(See Table II, Item Ref. No. 10) 
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Norrs.—C,=Circuit interrupted in one half cycle. 


reduction in normal working pressure with 
consequent saving in air consumption. 

The purpose of this report, therefore, is to 
indicate that, in a wide range of experi- 
.mental air blast circuit breaker models, 
when operating at pressures below their 


C,=Circuit interrupted after two half cycles. 


function—known as the “dosage mortality 
curve.” The mean and standard deviations 
can be determined in the usual manner. More 
detail of this side of the investigation may be 
published elsewhere, but in the case of one 
experimental gas blast breaker a standard 
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deviation of 8-4Ib per square inch was 
found for a mean of 72 lb per square inch. 
(See Table II, Item No. 23.) In the tests in 
this report clearance is taken to mean inter- 
ruption at the end of the first half cycle. 


(3) PosstBLE CAUSES OF VARIATION 


In view of the care taken in the experi- 
mental work it does not appear likely that 
in the repeat tests the cause of variation can 
arise from inaccuracy of the variables which 
are subject to experimental control, such as 
voltage, current, restriking voltage or any of 
the timing operations connected with the 
breaker. None the less, the possibility that 
minor changes in some of these might produce 
marked change of clearing pressure has not 
been overlooked. The experimental evidence 
so far, however, does not support a cause of 
this nature. It must therefore be sought 
either in some factor of design or in some 
property of the arc or gas blast stream itself. 

Two of the most obvious possible causes of 
this nature are turbulence in the gas stream 
and the presence of variable amounts of 
metal vapour in the arc column. Turbulence 
can be thought of in two ways: the first 
affects the air flow in general and would be 
present to some extent even in the absence 
of the are. This type of turbulence will, of 
course, be largely influenced by design of the 
various passages and nozzles of the breaker ; 
the second would arise from the presence of 
the arc, which must evidently cause large 
temperature and velocity gradients in the 
gas stream. The effect of either kind of 
turbulence, if it exists to any appreciable 
extent, would be to leave conditions in the 
are stream around current zero which would 
differ from test to test. 

The presence in the arc stream of a variable 
amount of metallic vapour from the elec- 
trodes is, of course, highly probable. It is 
known that the emission of vapour from the 
electrodes occurs discontinuously.t| This 
could clearly affect the amount of heat 
liberated during the half cycle from test to 
test. Indeed, the fact that voltage across the 
arc is never quite uniform is possibly attribut- 
able to some cause of this kind. Metal 
vapour might have an even greater influence 
on the behaviour of the breaker if variable 
amounts could occur in the are stream 
around the current zero period. 

The possible causes so far considered would 
be responsible for leaving conditions at 
current zero different from test to test. It is 
clear, however, that even if conditions at the 
instant of current zero were identical, the re- 
ignition process might itself be subject to 
variation, just as ordinary spark breakdown 
is to a certain extent a statistical pheno- 
menon. 

These would seem to cover the field of 
most likely causes of variation, but it may 
well be that the phenomenon is even more 
recondite. 

It has been suggested that variation in the 
critical pressure may make pressure an 
unsuitable yardstick for the measurement of 
performance in this field of research, and 
that some other quantity, such as restriking 
voltage transient, throat diameter, or the 
like, would prove more suitable. This, how- 
ever, is unlikely, since a pressure must be 
applied to the breaker if it is to function at 
all, so that its influence, were it kept con- 
stant, would clearly be evident in whatever 
other factor we chose to vary in a controlled 
manner. 


(4) EXPERIMENTAL RESULTS 
(4.1) Procedure.—Variation in repeat tests 





+ Kirschstein, B. and Koppelmann, F. ‘“ Photo- 
graphy of High Current Electric Arc”. Wiss. Veroff. a.d. 
Siemens Konzern XIII, pages 52-62, 1934. 
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can, of course, be best exhibited by the form 
of curve shown in the accompanying sketch q. 
The number of tests required to establish a 
curve of this kind is, however, very large, and 
the effort required in obtaining curves of this 
kind for each possible change in test con- 
ditions might be prohibitive. Since the main 
object of the experimental work was to test 
for the existence of some more or less marked 
degree of variation in different breaker 
designs, testing with any particular arrange- 
ment was in general discontinued as soon as 
the presence of such marked variation became 
apparent. A typical set of results obtained 
in this way for a particular test arrangement 
is shown in Table I, whilst a summary of all 
the available information is given in Table II 
and in the accompanying small sketches. 

(4.2) Factors Under Direct External Control. 
—vVarious means have been used to check 
that small changes in current symmetry, 
contact separation, and the like, were not 
responsible for wide variation in clearing 
pressure. Investigations have also been made 
to ensure that variation was not peculiar to 
any one range of breaker operation, particu- 
larly in regard to current. Currents of 1kA 
and 2kA were used at the E.R.A. laboratories, 
the voltage being 6-6kV, and so far as the 
tests were concerned showed no significant 
indication of change in variation. Later, 
tests on an E.R.A. design of experimental 
breaker were undertaken at a proving station 
at a current of 22kA, the voltage again being 
6-6kV. The results are included in Table II, 
Item No. 22. They show that variation 
certainly occurs, but the data are insufficient 
to establish the range of the variation. 

A change in the gas was made by sub- 
stituting nitrogen for air in a breaker at the 
E.R.A. laboratories. Although the clearing 
pressure was raised almost twofold with 
nitrogen, no appreciable change in variation 
was observed (see Table II, Item No. 16). 

Other changes were made by altering the 
material of the throat (Table II, Items Nos. 
18 and 19). The general arrangement of the 
test circuit was also altered together with 
the use of an earlier model of an E.R.A. ex- 
perimental breaker (sketch p). Again no 
appreciable change in variation was observed. 

(4.3) Factors influencing Gas Flow.—A 
large amount of experimental work has been 
done with the object of altering the gas flow 
and thereby influencing the presence or other- 
wise of turbulence in the arc stream. 

Attempts to influence the gas flow were 
made by using open or closed top breakers 
(Table II, Items Nos. 3 and 4), and by alter- 
ing dimensions, shape and configuration of 
air flow passage (see Table II, Items Nos. 
5-8 and 12, and sketches a,c, d, h and n). 
None of these changes eliminated marked 
variation. 

The same negative result was obtained 
from a more direct attempt to smooth out 
any existing eddying in the air flow by 
inserting suitably perforated plates into the 
arcing chamber; a radial baffle near the 
contact assembly was also used (Table II, 
Items Nos. 9, 10 and 11, and sketches j, k 
and J). 

Item No. 2 of Table II records that careful 
alignment of contact tips and rods was under- 
taken to ensure that the current path was 
as nearly axial as possible. This would tend 
to eliminate bowing of the current path with 
consequent disturbance to gas flow or heat 
loss. A further refinement (Table II, Item 
No. 7) consisted in surrounding the are with a 
thin brass cylinder, 6in diameter and }in 
thick, with the object of magnetically central- 
ising the arc. These changes did not elimi- 
nate marked variation. 

(4.4) Metal Vapour inthe Arc Stream.— 
The obvious method of detecting the presence 
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of variable proportions of metal vapour in 
the are stream would be by high-speed 
spectroscopic records or by high-speed photo. 
graphy using suitable colour filters. Neither 
of these could conveniently be used at the 
time of these preliminary investigations, and 
so an indirect attempt at attaining the same 
ends was made by using a divided blast 
breaker (sketch 0). With this divided blast 
arrangement it should not be possible for 
metal in the form of vapour from the arcing 
electrodes to diffuse back through the gas 
stream in the nozzles which is flowing at the 
velocity of sound. The space in and between 
the nozzles, if these are of sufficient diamcter, 
should therefore be free from metal or o:her 
vapour, i., the critical region for are 
extinction should have been free from metal 
vapour. - Spectroscopic observation of the 
arc, lasting over the whole arcing period, in 
the space between the electrodes, however, 
showed the presence of copper lines, so that 
no definite conclusions regarding the influence 
of metal vapour can properly be drawn from 
this arrangement. (It is known that metal 
can be ejected from the electrodes in the form 
of liquid particles with energies quite suffi. 
cient to carry them through the gas stream.) 
Earlier tests, not specifically made for the 
study of variation, on a divided blast breaker 
using elkonite contacts certainly showed a 
wide range of variation, although without 
spectroscopic evidence it would not be 
possible to exclude the possibility of the 
presence of metal vapour in the critical space. 

Some experiments made by changing the 
copper electrodes in the single blast breaker 
for tungsten electrodes (Table II, Item No. 
14) still showed variation. This arc was not, 
however, examined spectroscopically for 
metal vapour. Finally, an attempt was made 
to ensure uniform cleanliness of the copper 
electrodes by heating them to a red heat and 
plunging them in a solution of ammonium 
chloride and then washing in distilled water. 
However, tests made using contacts so 
treated failed to show any appreciable reduc- 
tion in variation (Table II, Item No. 15). 

(4.5) Use of Other Criteria than Pressure.— 
The question raised at the end of Section (3), 
which concerns the suitability of using clear- 
ing pressure as a measure of circuit breaker 
performance, was made the subject of a set of 
tests in which the kVA was varied by varying 
the voltage. All other quantities, including 
pressure, were kept fixed. These tests, which 
were carried out over a range of some 
2000kVA to 6000kVA, showed that variation 
occurred (see Table II, Item No. 21). Another 
set of results was obtained using changes of 
the oscillatory frequency of the circuit as the 
variable parameter and this, too, showed 
variation of the same order of magnitude as 
in the other tests in Table II. 

(4.6) Significance of Variation in Previous 
E.R.A. Research.—A considerable number of 
breaker characteristic curves such as “ pres- 
sure against throat diameters”’ have been 
determined in the past with apparently a fair 
degree of reliability, the presence of variation 
being only gradually felt as the accuracy of 
control was increased. The great majority 
of points on such curves were obtained by 
starting off with a pressure sufficiently high 
to ensure clearance, and reducing the pressure 
in small steps until failure occurred. If this 
process is traced in sketch q, it is clear that 
the first failure will occur nearer the 100 per 
cent end of the probability curve. 


(5) ConcLUSION 


The results of the work on experimental 
gas blast circuit breakers described in this 
paper have shown that within a wide variety 
of operating conditions the pressure, or other 
variable used as a measure of breaker per- 
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formance, falls into three ranges, in the middle 
one of which the breaker may or may not 
clear the circuit satisfactorily for identical 
values of test conditions. 

These results have confirmed the existence 
of variation of breaker performance over a 
measurable range of values for the parameter 
in question. The number of tests, however, 
has not made it possible to determine 
whether any of the numerous modifications 
made to the experimental circuit breakers 
have in fact brought about any noticeable 
alteration to the range of variation as 
defined, for example, by the ratio of standard 
deviation to the mean. 

It would appear that the most likely cause 
of variation is something inherent in an are 
under forced convection. Whether this is 
some factor which leaves the residual arc 
column at zero in a different condition from 
test to test, or whether the variation resides 
in the breakdown mechanism after current 
zero, has still to be discovered. This matter is 
being actively pursued. 

In one instance in which it has been possible 
to carry out a relatively large number of 
tests it has been shown that the distribution 
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of clearance and failure in the middle range 
takes the form of a normal integral curve. 
If a normal integral curve of variation should 
be found to apply to all gas blast breakers of 
@ type similar to those described herein, and 
there would appear to be no reason to believe 
otherwise, then a moderate increase in 
pressure beyond that near the upper limit of 
variation will be sufficient to ensure that in 
practice at the increased pressure clearance 
will be certain. A much more detailed con- 
sideration of this aspect of the problem, and 
of how the best use may be made of research 
information relating to an individual breaker 
is in hand, and it is hoped will be the subject 
of a later publication. 
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Steam Nozzle Testing Apparatus 


By DENIS J. RYLEY, B.Sc.(Eng.), A.M.I.Mech.E.* 


r is characteristic of the rapid advance of 
engineering that experiments performed 
for the first time by research workers within 
the close confines of their laboratories in 
one decade are repeated on a widespread 
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scale in the next. Thus, experiments origi- 
nally performed by Joule with a paddle 
calorimeter for measuring the mechanical 
equivalent of heat, are now repeated by 
every aspiring physics and engineering 
student. So also the elementary type of 
steam engine indicator used by Watt was 
soon improved on by the growing generation 
wit in Steam Engineering, Lough- 





of steam engineers which arose from his 
pioneer work, and the indicator in one of its 
many forms rapidly became indispensable 
in the steam laboratory. 

The basic ideas underlying the apparatus 





2—TESTING APPARATUS 


to be described in this article derive from 
the late Dr. A. Stodola, sometime Professor at 
the Polytechnikum, Zurich. In his famous 
treatise on ‘‘Steam and Gas Turbines,” 
Stodola describes an apparatus for measuring 
the distribution of pressure along the axis 
of an elementary conical convergent-diver- 
gent nozzle. He was able by this apparatus 
to.disprove the view formerly held that the 
flow in such nozzles is accompanied by 
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extremely high resistances and to establish 
indisputably that expanding steam could, 
under suitable conditions, attain within a 
nozzle a velocity in excess of the local 
acoustic velocity. 

Subsequent search tube experiments were 
performed by several workers, of whom 
Mellanby and Kerr are best-known. They 
presented three paperst describing compre- 
hensive experiments, which added con- 
siderably to our knowledge of steam action in 
nozzles. 

The apparatus used by all these experi- 
menters was somewhat primitive and it is 
greatly to their credit that they were able 
to achieve so much. 

The following paragraphs describe in 
some detail a search tube apparatus designed 
by the author and built to his specification in 
the works department of Loughborough 
College. The apparatus provides advanced 
experimental work for students who are 
reading for a College Diploma or an External 
Degree. It is suitable for relatively rapid 
testing of elementary nozzles with straight 
axes and embodies a number of improve- 
ments and additions which should promote 
accuracy superior to that obtained by pre- 
vious experiments. 

The apparatus, as it is assembled in the 
steam laboratory at the college, is shown in 
Figs. 1 and 2, the latter view being taken 
from the control end. The diagrammatic 
arrangement, Fig. 3 shows the principal 
components. Live steam is taken from the 
general overhead main and is led down 
through a 2in vertical pipe, yet to be 
lagged, to a control valve A. The valve is 
of the screw-down type and is immediately 
followed by an expansion bend. The steam 
enters the steam chest of the apparatus 
through a long, straight pipe, whose function 
is to damp out as far as possible any irregu- 
larities in the flow resulting from the valve. 
Immediately prior to the apparatus there is 
an insert pipe-piece, B, which provides an 
entry into the pipe. This entry, which is 
just visible in Fig. 1, is normally closed with 
a plug, which is finished flush with the bore 
internally. The entry permits steam to be 
taken off for sampling by a throttling calori- 
meter. 

The steam is exhausted from the appara- 
tus through a 4in exhaust valve C, and 4in. 
main leading into an existing exhaust main. 
The exhaust steam may either be led from 
thence to the atmosphere or to a four-pass 
surface condenser. Arrangements are avail- 
able for measurement of the condensate. 

Considering the apparatus itself, the steam 
entering the steam chest passes through a 
perforated strainer D, which is sufficiently 
long in the direction of flow to destroy all 
velocity components perpendicular to the 
axis of the apparatus. The pressure in the 
steam chest is measured by a dial-type 
bourdon pressure gauge and the tempera- 
ture by means of a mercury-in-glass thermo- 
meter. The latter rests in a finned brass 
pocket. The steam passes from the steam 
chest through the nozzle under test into the 
exhaust chest, where its temperature and 
pressure are measured in the same manner. 
The nozzle is held in a thick flange Z, which 
is bolted between the steam chest flanges by 
bolts placed in slots and thus capable of 
rapid removal without the necessity of 
removing the nuts. Of the twelve bolts, 
one is used as a swivel pin about which the 
nozzle holding flange can be swung free, as 
shown in the close-up of Fig. 4. 

The joint faces between the flanges are 
hand-scraped. and a thin paper gasket is 
also employed to make a perfect seal. Exact 
alignment between the flanges is ensured by 


+See references at end of article, 
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the use of dowels, the holes for which may be 
seen on Fig.4. To prevent damage to the 
joint faces when the nozzle flange is swung 
clear, provision is made for drawing the steam 
chamber slightly forward. 

The nozzle is searched by a }in o.d. 
search tube of rust-resisting alloy steel, which 
provides two diametrically opposed search 
holes. These are drilled on a special jig to 
ensure complete freedom from internal and 
external burrs, indentation of the tube sur- 
face, &c. The upstream end of the search 
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The search tube end is detachable for 
replacement. In order to swing the nozzle- 
holding flange it is necessary that the search 
tube shall be completely retracted and a 
warning notice on the gauge board reminds 
the operator of this necessity. An indicator 
fitted at the rear 
end of the handwheel 
support-casting shows 
when it is safe to 
withdraw the nozzle- 
holding flange. It was 
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Fic. 3—DIAGRAM OF NOZZLE TESTING APPARATUS 


tube is supported in a -treamlined cantilever 
support, and both of these components, 
together with three nozzles, are shown in 
Fig. 5. The support is so designed as to offer 
the minimum disturbance to the steam flow 
and is an improvement on the type of sup- 
port used by previous experimenters, which 
have partially obstructed the nozzle entrances 
and caused long wakes in the flow. The 
search tube passes out of the back of the 
exhaust chamber through a conventional 
gland, which also makes provision for water- 
sealing when the pressure in the exhaust 
chamber is below atmospheric. The search 
tube is borne at the rear in a handwheel 
which in turn is supported in a casting bolted 
and dowelled to the main bedplate. The 
search tube terminates at the rear in a 
pressure/vacuum gauge and the search tube 





FiG. 5—NOZZLES AND SEARCH TUBES 


end also makes provision for a future thermo- 
couple lead. 

The position of the search hole is read by 
means of a vernier and scale, the former 
mounted on the search tube and the latter 
on the end support casting. Both may be 
seen in Fig. 1, partially obscured by the 
handwheel. To obtain micrometer readings 
of search-hole position, the lead of the 
search tube advancing thread is 0-lin, and 
the periphery of the handwheel is calibrated 
in 100 divisions, thereby enabling axial 
positions to be read to within 0-00lin. When 
readings are made, cognisance must be taken 
of the differential expansions of search tube 
and frame and allowance made. 


@ 


not considered necessary to provide a mecha- 
nical interlock for this operation. 

The search tube end is streamlined at the 
downstream end, when the diameter is 
slightly larger than that of the main search 
tube. This prevents the search tube assembly 
from being wound completely out of the 
gland, whilst the apparatus is under steam. 

A number of different search tube ends 
are available. These include the orthodox 
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rear, and the hot steam and exhaust chanibergs 
expand forwards, their movement lei 

accommodated by the expansion bend in the 
live steam pipe and slots in the chainber 
supporting feet. The live steam pipe support 
seen in Fig. 2 is bolted rigidly to the Hoor 





Fic. 4—NOZZLE-HOLDING FLANGE SWUNG ASIDE 


but permits axial movement of the pipe. 
The whole apparatus is not bolted down but 
is free to take up that position wnich, when 
it is heated, best relieves the stresses in the 
pipework. 

The vertical alignment of the several 
items is secured by supporting the steam 
chambers on flexible ‘‘ feet,” each of which 
is provided with a resting pad. Thus each 
chamber rests on the bedplate in four places ; 


Water Tank 


\ Vernier Scale 
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FiG. 6—ARRANGEMENT OF TESTING APPARATUS 


pressure search tube as shown in Fig. 5, 
an open-ended Pitot tube and also tubes 
embodying thermocouples. Adequate pro- 
vision is made for searching both the area 
before entrance to the nozzle and that beyond 
the exit to demonstrate end effects such as 
pre-expansion and uncontrolled expansion 
at exit. 

The problem of the differential expansion 
of. the several parts of the apparatus has 
received careful attention. Thus the exhaust 
chamber is bolted rigidly to the base at its 
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a local machined boss being provided to 
support each pad. 

The bedplate is designed to accommodate 
an alternative exhaust chamber to be manu- 
factured at a later date. It is proposed to 
incorporate therein an impulse device for 
the measurement of velocity coefficients, 
thereby extending the scope of the apparatus. 

A range of nozzles are available. They 
are all made of brass and the outside 
dimensions are the same 
The inner profiles may be convergent, 
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couvergent-divergent, parallel, or provide 
sudden enlargements or contractions. 

‘'wo tapped bosses are provided in the 
outlet from the exhaust chamber for the 
insertion of Pitot or Fecheimer tubes. 

‘The apparatus as at present constituted 
enables the following range of experimental 
work to be undertaken. 

(a) Distribution of axial pressure in nozzles 
of any profile, operating under design con- 
ditions or with excessive back, pressures, 
causing recompression. 

(b) Exploration of end effects, i.e., pre- 
expansion before the nozzle entrance and 
uncontrolled expansion beyond the exit. 

(c) Comparison between the theoretical 
and actual discharge, and determination ,of 
discharge and velocity coefficients. 

(d) Variation of discharge with varying 
back pressure. 

(e) Position, nature and intensity of plane 
shock waves. 

(f) Distribution of total pressure head 
along the axis. 

Results so far achieved with the apparatus 
have been very promising, but it has been 
deemed advisable to confine the present 
article to a description of the plant and to 
publish at a later date an analysis of the 
results obtained when adequate confirmation 
has been secured. 

The author writes to express his thanks to 
Dr. H. Schofield, Principal of Loughborough 
College, for permission to publish the above 
information ; to Mr. J. F. Peck, Head of the 
Department of Mechanical and Civil Engi- 
neering, for his continued interest and to his 
many colleagues in the College works depart- 
ment, whose skill has contributed in no small 
measure to the success of the project. 
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Pre-Stressed Concrete* 


By MONSIEUR E. FREYSSINET 
No. I1I—(Continued from page 612, Nov. 25th) 
Post-TENSIONING 

THE most important pre-tensioning works 
carried out were in Germany from 1934 onwards 
by Wayss and Freytag from my designs. They 
have been the subject of several German publi- 
cations. It is none the less true that as soon as 
one wishes to use pre-stressing on very large 
works in which the necessary pre-stress values 
would be measured in tens or hundreds of 
thousands of tons, one has to forget pre- 
tensioning and the use of bonded anchorages, at 
any rate for a certain phase of the operation. 
Where insufficient bearing on the formwork 
or other temporary supports is available, the 
pre-stress should be created by bearing on the 
concrete itself, already cast and hardened, the 
wires passing either through the concrete in 
holes prepared for them, or outside the concrete. 

This method of construction has the advan- 
tage of reducing the relaxation by the value of 
shrinkage and of the instantaneous deformation 
at the moment when the tensioning of the wires 
is finished ; it is always best to do this in two 
operations to reduce losses and equalise the 
stresses between the various wires (those which 
are stressed first. being to some extent unstressed 
by the subsequent compression of the concrete). 

Actually this process is the first that was ever 
used ; it was the one that I employed in 1908 
to make a pre-stressed tie between two abut- 
ments 50m apart, so that they would be rigid 
under a load of 2500 tons. The wires were 





* Abstracts from paper, ‘ Pre-Stresse2 Concrete : 
Principles and Application.” Joint meting, Institution 
of Civil Engineers and Société des Ingénieurs Civils de 
hrance (British Section), November 17th. 
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stretched in pairs and held by wedges forming 
by their insertion between the wires ‘single 
wedges engaged in a groove of appropriate 
form in either the jack or in the concrete to 
be pre-stressed. This system entirely lacked 
adaptability ; it scarcely allowed the manufac- 
ture of anything but straight tendons, and then 
only on condition that their shape and weight 
was not a hindrance. 

I have abandoned this method entirely since 
I have discovered a better; but it took me 
thirty years to find it. During that time, when 
there was need to create large forces, I employed 
a very simple system which consists of embed- 
ding the two ends of groups of wires, however 
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Fic. 1—Cable showingsCentral Core, Wires, Spacer 
and Sheath 


numerous, in concrete heads on which acted 
hydraulic jacks. After jacking, either the open 
joints between the concrete heads and the 
concrete to be pre-stressed were packed with 
mortar, or the jacks (of the flat type which I 
will describe later) were refilled with a rapid 
hardening material (special plastic materials 
or cement emulsion). I have stretched in this 
fashion in one operation hundreds of wires 
without encountering any difficulties due to 
differences between the individual stresses in 
the wires. But the manufacture of the concrete 
heads—a new problem is set by each new job— 
is often difficult since they are apt to be awk- 
ward and cumbersome. The diversity of the 
solutions that I used or proposed to use prior 
to 1939 is their own sufficient criticism. How- 
ever inelegant though they may have been, they 
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Fic. 2—Diagram of Cone Anchorage 


permitted the construction of several million 
pounds worth of works before the war: the 
consolidation of the foundations of the Harbour 
Station at Le Havre, walls, sills and piers at 
Wadi Fodda, Beni Bahdel dams, and caissons 
at Brest. 

Only in 1939 was I able to perfect various 
forms of the so-called cone anchorage which 
have been scarcely modified since, and of which 
there are hundreds of thousands of examples 
in use to-day in very diverse structures. I will 
describe only the latest forms now universally 
used. 

The wires in the normal cables number 
from eight to eighteen (there are jacks even 
for thirty-two wires), limited to standard 
diameters which it seems advantageous to 
fix at 5mm, 7mm and perhaps 10mm (noting 
that an eighteen-wire cable of 10mm wires, 
having an ultimate strength of 100 tons per 
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square inch, gives an ultimate load of 230 tons 
and a useful pre-stressing force in the order of 
160 tons, equivalent to a mild steel reinforce- 
ment of 10 no. 1 fin bars) which are evenly 
spaced around a spring core of such a diameter 
that the wires, singly laid, have spaces of about 
2mm between them. The relative position of 
the wires is determined by a spacer around the 
central core (Fig. 1). 

Among the many possible variations of use, 
two should be mentioned in particular : 

(1) The concrete is cast in blocks with holes 
ready formed ; after aligning these blocks, with 
or without mortar joints (the latter, of course, 
assuming perfect joint faces) the cable is 
threaded through the long hole formed by the 
individual holes; if need be a pilot wire is 
first passed with an attachment to grip the end 
of the cable. After stressing, the holes are 
injected with, for preference, a colloidal emul- 
sion of cement. 

(2) The cable formed as above is surrounded 
in a sheath, preferably of thin sheet steel, 
watertight, with the wall corrugated trans- 
versely. This sheath is embedded in the con- 
crete without further precaution at the same 
time as casting. In an alternative method the 
cable is twisted to a very long pitch to allow 
it to be wound on a drum, and the sheath is 
made of steel strip wound spirally ; this method 
permits the transport of cables, prepared in 
advance in long lengths. 

In both cases the wires pass through the 
female cone, embedded in the concrete to be 
pre-stressed ; this consists of a small cylinder 
of concrete of which the diameter and height 
are about twenty times the diameter of the 
wire (Fig. 2); this is reinforced on the outside 
by a mild steel binding of stout section because 
an excesssive strain transmitting itself to the 
surrounding concrete may crack it. There is 
even advantage in placing light reinforcement 
under the cones. Inside this cylinder is a hollow 
cone with slightly curved sides, lined with a 
continuous length of high-tensile steel wire, 
which can withstand very high stresses. Inside 
the female cone the wires diverge around the 
male cone grooved to take the various wires. 

The wires are held by appropriate wedges 
on a jack which applies the tension prescribed, 
after which the male cone is forced into the 
space between the wires under a pressure of the 
same order as the total tension put on the 
wires, by a secondary ram. The wires are 
thus firmly fixed between the male and female 
cones by a mass of concrete forced between 
them, under a pressure of several tons per 
square inch, closing completely all the inter- 
stices between the wires. There are several 
types of jack for various uses and conditions. 
The wires can be sheathed, coated with tar, 
&e., without in auy way affecting the efficiency 
of the anchorages, so great are the pressures. 

The release of the pressure in the jacks gives 
a very small yield of the anchorage (a fraction 
of a millimetre). Very short wires, less than a 
yard long, may be tensioned and anchored 
satisfactorily ; this is very useful if it is desired, 
for example, to set up pre-stresses between the 
surfaces of a sill. 

A stout tube forms the core of the male 
cone in order to allow later injection into the 
spaces left around the wires; this tube should 
have the largest possible diameter. 

It is possible to use high injection pressures 
because of the thin sections of the sheaths or: 
tubes, relative to the thickness of the concrete 
which surrounds them. Efficient grouting 
can easily be checked at the other end of the 
cable; this is plugged after ensuring that the 
mortar injection is complete. Afterwards, the 
wires are cut and their ends embedded in a 
rendering which they hold firmly. 

Certain practical aims must be remembered 
in designing tendons and anchorages: sim- 
plicity and adaptability of the anchorage ; 
reduction of its cost to a minimum ; the reduc- 
tion of the section area of the tendon conduit 
to a minimum to avoid both weakening the 
structural member, and rendering pressure 
grouting impossible due to danger of bursting 
the member; adaptability to all conditions 
of stress intensity, direction and site problems ; 
ease of renewal and of ability to deal with 
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unforeseen events during the work which 
necessitate changes in distribution of pre-stress. 


Pre-Stress WITHOUT USING TENDONS 


Walls and arches constitute to some degree 
spontaneous applications of pre-stress created 
by their weight ; the potential energy of pre- 
stress stored in an arch corresponds with the 
work done by the weight before rupture of 
the arch. The direct creation of decentering 
pressures by using jacks, which I have used 
since 1907 in creating reverse deflections, 
increases the available potential energy, and 
for this reason constitutes a big improvement in 
arch construction. 

If it is wished to take advantage of this 
potential energy without using tendons, all 
transverse deformation of the elements in 
compression must be opposed, and they must 
be subjected to very high compression. 

For example, a flat sill, or a reversed arch 
sill, of a dam across a valley between two 
mountains of solid rock, may be pre-stressed 
by jacks acting parallel to its transverse centre 
line to a value which may usefully reach 50 
per cent of the compressive strength of the 
concrete, the relaxations reducing it by about 
a half. 

The essential defect of all examples of this 
kind is the small value of potential energy so 
created, which is limited to the strain energy 
of the concrete. Naturally there is advantage 
in using good quality concretes highly stressed. 
A concrete of strength f, compressed to f/a, has 
a potential energy proportional to f/a and a 
shortening proportional to f/a and to the mod- 
ulus of elasticity which increases as Vf. 

The potential energy of concrete in com- 
pression increases, then, as f*/*/a?. 

Temperature and humidity changes have 
serious effects on works of this kind. A flat 
plate of cement exposed without protection 
to the climate of the Sahara, pre-stressed 
between two fixed abutments in cold weather, 
exploded like a bomb in the mid-day sun; 
when pre-stressed under strong sunlight it 
ceased to be with the advent of the cool evening. 
Before deciding upon an application of pre- 
stress to a large mass of concrete by compressing 
between abutments great attention must be 
paid to the study of the linear variations to 
which it will be subjected. Finally, the com- 
pression must be achieved in stages to take into 
account the slow relaxations of the concrete. 

There remains the possibility of introducing 
external energy by, for example, accumulators 
maintaining jacks at constant pressure, a 
method I proposed for certain aircraft runways. 
The ideal means of pre-stressing without tendons 
is @ simple watertight pouch of sheet steel, 
rubber or some other equivalent material 
according to the travel or pressure required. 
To start with the opposite faces are in contact ; 
when the pouch is pumped up by a fluid under 
pressure the surfaces transmit a uniform pressure 
to the solid material in contact with them. At 
the sides, the thin sheet forming the cavity 
unrolls as indicated in the sketch (Fig. 3). 
The profile AB may be arranged so that point 
M remains fixed, thus allowing the use of con- 
tinuous curves and small radii without difficulty. 

Two pieces of mild steel sheet 0-15in thick 
by 22 yards square joined by a tubular flange of 
1jin diameter can give a displacement in the 
order of 3in to 4in, which, under a pressure of 
2800 lb per square inch develops a force of 
800,000 tons for a very small outlay. That is 
the thrust required for a dam 330ft high and 
175 yards long. 

It is noteworthy that the sheet steel or other 
deformable part is only necessary towards the 
edges of the areas under pressure. Outside 
these limiting areas the surfaces of the jack 
may be formed by any type of impermeable 
face. It would be possible, for example, te 
pre-stress the concrete face of a circular tunnel 
by injecting a solidifying fluid under pressure 
between the ground and the face of the tunnel, 
thus forming eventually a watertight skin: 
the concrete lining should be as strong and as 
thin as possible. 

If the use of pre-stressing without tendons 
is confined to its proper sphere, it has great 
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adaptability, and the unlimited strength at 
negligible cost which it offers, allows a play 
of forces of a magnitude out of all proportion 
to those which could be attained using cables. 
For this reason, the use of these processes 
can give great service in the execution of large 
hydraulic installations such as dams and 
pressure tunnels, where they will be used not 
only to achieve pre-stress in the works them- 
selves, but also to transform the physical and 
mechanical qualities of the supporting soils. 
The first application of these methods was 
carried out in 1936 and was quite modest ; it 
concerned the sill of a small storage reservoir 
dam on the Wadi Fodda. This sill was about 
100 yards long and 10 yards wide with a thickness 
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Fic. 3—Flat Jack 


of about 1 yard. Having maintained over its cen- 
tral cross section an average compression of the 
order of 420 lb per square inch parallel to its 
length, for about a month in order to effect a 
part at least of the creep strains, the joints 
which had opened nearly lin were packed. It 
is estimated that this operation has increased 
the tensile strength of the concrete in the works 
by about 280lb per square inch, using some 
220 Ib weight of jacks; 100 tons of steel were 
saved. 

Almost immediately afterwards there was 
a further application of far greater scope in 
the raising of the height of the Beni Bahdel 
dam in Algeria. This dam of classic form, 197ft 
high, was formed of thirteen arches of 66ft 
span bearing on counterforts. When it was 
almost finished the administration decided to 
increase the height to 220ft. As the subsoil 
was not particularly good it was decided not to 
risk overloading it. 

The solution adopted consisted of finding 
bearings, downstream of the dam, on good 
quality limestone avoiding schists and faults, 
and using circular pouches of 24in diameter 
as jacks to create positive reactions capable 
of exceeding, in certain circumstances of 
loading and temperature, 30,000 tons per 
counterfort. These reactions together with the 
water pressures, gave much more favourable 
resultants on the old foundations (reducing 
both maximum values and inclination of reac- 
tions on the soil) than those of the original 
scheme. At the same time, pre-stressed trans- 
verse thrust blocks between the old counter- 
forts bound together alJl the feet of these 
counterforts and thrust the walls forming the 
abutments of the end arches of the dam against 
the earth under a permanent pressure higher 
than any up-thrust which might be feared. 
The total force developed by flat jacks placed 
at Beni Badhel exceeded 500,000 tons. 

Such was the confidence inspired by the 
jacks that the authorities carried the load on 
the jacks for more than two years in order to 
study the variation in the forces on the dam 
abutment under the action of daily and seasonal 
variations and rates of filling. For this it was 
sufficient to measure the pressures of the oil 
filling the batteries of jacks. 


(To be continued) 
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Economies in a Sound 
Broadcasting System 


At a meeting of the Institution of Electrica] 
Engineers in London on October 19th, Mr, 
R. T. B. Wynn, C.B.E., M.A., M.L.E.E., gave 
his inaugural address as Chairman of the Radio 
Section. The subject of his address was 
“Economies in the Planning, Design and 
Operation of a Sound Broadcasting Systeina,” 
and Mr. Wynn began by considering he 
development of continuity working and: pro. 
gramme input equipment in studio centres. 
Extracts from the remainder of the address, 
covering monitoring and the economics of 
transmitting stations are reproduced herewith. 


MONTTORING 


In the simplest case, the programme material, 
after entering the studio microphone, passes 
first to the studio control desk (Fig. 2) and its 
associated apparatus cabinet, thence to the 
continuity desk (Fig. 1), thence to the control 
room, and from the control room is distribuied 
over the United Kingdom by a complex landline 
network, passing through programme-switching 
centres to the_various transmitters which are 
to radiate it. 

The programme transmission network is 
therefore a complicated one containing many 





Fic. 1—Light Programme Continuity Suite 


types and items of equipment in cascade over a 
geographically long path. Each link of this 
transmission chain is necessarily susceptible 
to complete breakdown or to a partial break- 
down which will introduce distortion. In a 
high-quality broadcasting system it is essential 
that such transmission faults in any part of 
the chain should be observed, located and cleared 
without delay. The most obvious and common 
way of doing this is to use a large number of 
engineers or operators each monitoring the 
programme after its transmission over one link 
of the chain. 

One of the most expensive routines which 
any broadcasting organisation has to face is 
this necessity for the continuous monitoring 
of its programmes at all points of the trans- 
mission chain. The problem becomes par- 
ticularly acute when, as in the case of the 
B.B.C., many separate programme chains are 
operated, each carrying a different programme 
service. 

As an example, at any moment of the Home 
Service one would expect to find monitoring 
of the same programme being carried out aurally 
at the programme source, the continuity suite, 
each transmitting station and each of many 
intermediate line-switching centres. 

Until recently it has been considered neces- 
sary to have an engineer or an operator monitor- 
ing full-time at each of these positions. Since 
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the programme hours necessitate a shift system, 
each position requires the employment of more 
than one man. Under present conditions of 
employment the multiplier is approaching 
1:6 men per duty position per eight-hour shift 
+o cover normal hours of duty, days off and 
annual or other forms of holiday leave. Remem- 
bering that there are many such networks 
operated by the B.B.C., some requiring three 
shifts per day, it is easy to see that monitoring, 
as previously stated, is indeed a most expensive 
routine. 

As a separate consideration, it has also to be 
borne in mind that the job of monitoring can 
be very tedious and demanding if first-class 
critical monitoring is to be maintained over 
long periods. At the same time, such a task 
does not profitably employ the full technical 
skill of a competent engineer. 

A great deal of effort has recently been spent 
by the B.B.C. on a reconsideration of monitoring 
principles and practice, and a revised. system 
is now being put into operation. 

In this revised system it is first postulated 
that some responsible engineer is put on duty 
at the point of origin of the programme to 
confirm that the programme content and quality 
are those which the organisation wishes to 
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transmit. This ‘“‘ source monitor ”’ is the pro- 
gramme engineer in the studio cubicle, supple- 
mented in times of stress by the continuity 
room operator. 

This high-grade source monitor having been 
established, it is then assumed that all, or 
nearly all, subsequent monitoring points (to 
be known as ‘“‘ check monitors ’’) can have less 
rigid supervision or can be put under the super- 
vision of electronic comparators, which have 
become known as “ automatic monitors.” It 
is the B.B.C.’s intention to retain at present 
human monitors at the extreme ends of long 
transmission chains, and at iatermediate points 
to dispense with monitoring of any kind. 

B.B.C. designed ‘‘ automatic monitors,’ or 
“robot monitors” as they are sometimes 
called, are now being brought into general 
B.B.C. service use. 

Automatic monitors cannot, of themselves, 
determine whether the programme material 
communicated to them is what the organisation 
requires on an absolute basis. Each automatic 
monitor can, however, compare the programme 
at its own check point with the signal at some 
reference programme point, earlier in the chain, 
which has already been confirmed as correct. 

The monitor can then notice when the pro- 
gramme being fed to it is not identical with that 
at the reference point, and can sound an alarm 
accordingly. A broad account of its funda- 
mental principles may be of interest at this 
point. 

Automatic Monitor (Minor).—Fig. 4 is a 
block schematic of the simplest version of the 
automatic monitor—the Minor. 

The monitor contains two distinct audio- 
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frequency chains. One is fed with the pro- 
gramme input which is known to be satisfac- 
tory; the other is fed with the programme 
input which is under observation. The two 
chains are identical, each consisting essentially 
of a pre-distortion network, a volume folding 
and limiting amplifier and a rectifier. Very 
broadly speaking the V.F.L.A. is an amplifier 
with a discontinuous gain characteristic chosen 
so as to give selective amplification to those 
volume ranges in which the primary products 
of distortion may be expected to lie. 

Each rectifier delivers a varying and par- 
tially smoothed d.c. output, the modulation 
of which conveys the necessary information 
about the electrical nature of the programme 
which is being injected into that particular 
monitor chain. In the Minor, the d.c. outputs 
meet and are balanced in a d.c. comparator 
circuit. Any output which emerges from the 
d.c. comparator in excess of a pre-set amplitude 
is used to operate an alarm. 

When the input from the programme under 
observation is identical with the input from the 
programme which is known to be correct, the 
two chains of equipment within the Minor set 
up d.c. signals which are identical in shape and 
opposed in polarity. They balance exactly and 


produce no output from the comparator circuit. 
Should the programme under observation 
develop any fault such as extraneous noise, 
frequency distortion, overload distortion or 
change of level, the balance will be upset and 
the monitor will sound its alarm if the unbalance 
exceeds the pre-set figure. 

The fault sensitivity of the automatic monitor 
is capable of adjustment (by design) to fall 
anywhere within a wide range. It may, for 
instance, be made to give an alarm only on 
gross faults. At the other extreme, it can be 
made to give a warning on faults which would 
be insignificant in their effect on the listener. 
Experience has so far shown that, for practical 
use, the monitor is best set up to alarm on 
faults which would be just apparent to a trained 
and critical listener using a good-quality loud- 
speaker. The monitor, at this setting, has about 
the same alarm consciousness as the human 
monitor at his best; the automatic monitor, 
however, does not get tired nor can its attention 
wander—it has inhuman persistence. 

Automatic Monitor (Major).—The version of 
the automatic monitor (the Minor) described 
in the preceding section is suitable for use only 
where the observed and reference programme 
sources are close together physically or can be 
brought to one another by radio reception or 
over an unrepeatered line. The Minor may be 
used, for example, to check the performance 
of a transmission link which is entirely contained 
within one building. It may also be used over 
distances up to, say, 60 miles where a physical 
line circuit is available. 

In planning monitoring arrangements in 
broadcasting chains many occasions arise 
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where the point at which the programme can 
be confirmed as satisfactory is physically 
remote from the point at which the comparison 
with a local programme is to be made. 

In some cases this can be overcome by receiv- 
ing the programme back by radio. A Minor, 
for example, has been working for months in 
Broadcasting House, London, comparing the 
programme which is being sent out from Broad- 
casting House on the distribution network with 
the programme delivered by a high-quality 
radio receiver tuned to the transmitter at 
Brookmans Park which is radiating that same 
programme. In this case radio reception 
brings the local and reference points together. 

In some cases, however, the difficulties intro- 
duced by physical remoteness in the two 
sources must be met squarely. For such cases 
an alternative version of the monitor, known 
as the automatic monitor Major, has been 
devised. 

In the Major, the earlier parts of the two 
chains are substantially identical with those 
used in the Minor. The difference occurs after 
the fluctuating d.c. voltage has been derived 
from each chain, and Fig. 5 shows the arrange- 
ment of the Major after this point. 

The pulsating d.c. voltages derived from the 
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two chains cannot be fed over long repeatered 
lines. The d.c. voltage which has, in effect, 
to be transmitted is therefore caused to modu- 
late an audio-frequency tone, and it is this 
modulated audio-frequency tone which is trans- 
mitted over the repeatered line. 

Arrangements are made so that the intelli- 
gence conveyed by the modulated tone is con- 
fined within a very narrow band width around 
the carrier frequency, so that phase distortion 
on the line transmission introduces no practical 
difficulties. Special arrangements are made to 
minimise the effect of line transmission equi- 
valent changes. 
® At the receiving end the tone is demodulated 
and the pulsating d.c. voltage which emerges 
from the demodulator is injected, as before, 
into the d.c. comparator. 

Application of Automatic Monitors.—When 
the programme is monitored aurally only at 
its source and perhaps at the extreme end of 
long distribution networks (being checked else- 
where by automatic monitors), many of the 
previous human monitors are replaced by auto- 
matic monitors. The use of the automatic 
monitor and the application of the new monitor- 
ing principles [to the Home Service] save eight 
duty positions, each of which represents about 
1-6 employees per eight-hour shift. 

It must not be forgotten, of course, that a 
man must still be available to take action when 
the monitor does sound its alarm, but this has 
not been difficult to arrange without any 
increase of staff. In the control rooms at all 
centres some staff have to be employed to 
perform a large number of intermittent duties, 
such as maintenance, the making of pre- 
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transmission circuit tests and the pre-setting 
of certain difficult circuits. They must also 
deal with programme inquiries and with 
inquiries from outside contacts such as other 
control rooms. 

These are not definite duty positions, and the 
engineers can choose their own time for per- 
forming these functions. This fact is used to 
provide the time for instant attention to alarms, 
such as those made by the automatic monitors. 
For example, a man can be doing some routine 
maintenance on an amplifier, hear the monitor 
alarm, confirm the nature of the fault aurally, 
locate and cure it, and then return to his main- 
tenance work. This would not be possible if 
the work which he was doing was associated 
with a duty position that might need his 
uninterrupted attention. 

This description of the application of the 
automatic monitor system may be sufficient to 
show that substantial economies can result if it 
is used intelligently. Those economies need not 
be reflected by any depreciation in the standard 
of the service. 


HigH-PowErR TRANSMITTING STATIONS 


In the engineering economics of a broad- 
casting system, high-power transmitting stations 
account for some of the largest items of initial 
capital and subsequent running costs. It is 
therefore worth while to consider particularly 
earefully the component items making up these 
totals. 

These and the subsequent capital and running 
cost figures are given with some reserve, for 
they refer to stations which were built at widely 
different times on different sites with con- 
siderable divergencies of maximum power 
output. For the capital cost figures to be 
strictly comparable on an absolute basis, two 
stations would have to be built simultaneously 
on the same site, of the same power, but to 
different standards of equipment. Similarly, 
for the running cost figures, the two stations 
would have to radiate the same power for the 
same daily transmission schedule. 

Capital Cost.—The analysis of Table I lists 
and totals the principal items of capital cost 
incurred in the building of a large short-wave 
Taste I—Capital Costs (1943) in the Construction of a 

Large Short-Wave Transmitting Station ear -~ > 
raioted, € 
Site and structural work, repaid pieean 








masts and aerials .. . 308-03 
R.F. transmitter equipment soe a 235-78 
Mains equipment and power supplies ‘ne 133-07 
L.F. programme equipment ... ... ..- 3-54 
First issue valves, including spares Pe 58-87 

Miscellaneous, including wiring and i cabling, 

fire protection, telephones ..._ . 51-43 
Capital cost per kW radiated... 790-72 
Breakdown percentage 0-027 
transmitting station. The figures for the 


various items have each been quoted on a 
capital-cost-per-kilowatt-radiated basis so that 
the relative magnitudes of the various costs at 
this specimen station may be readily apparent. 
The station contains twelve transmitters and 
covers a site of 730 acres; six of the trans- 
mitters have dual r.f. output channels which 
can deliver 70kW each on two separate 
frequencies, being served by a common 
moduwator. 

In planning and operating a large station the 
radio engineer is tempted to review all major 
breakdowns which have occurred in the opera- 
tion and maintenance of similar plant installed 
at previous stations. Because this or that 
unusual thing once happened somewhere there 
is a tendency to spend an undue sum of money 
in the planning of a future station to prevent it 
ever happening again. 

The most usual form of this temptation is 
for the Operations and Maintenance Depart- 
ment to want more and more installed standby 
plant and _ precautionary arrangements. 
Examples may. be spare high-power rectifiers, 
elaboration of valve water-cooling systems, 
power supplies brought in on _ separately 
routed feeders, and an immense number of spare 
components carried in the station stores. 

But the admission of spare high-tension 
rectifier equipment must be accompanied by & 
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number of additional installation complica- 
tions, such as switching equipment to permit 
any spare rectifier to be used with any trans- 
mitter; separate power supply feeders mean 
more complicated power intake switchgear ; 
more station spares mean larger stores accom- 
modation. All such consequential expenditure 
adds to the initial and more obvious cost of 
each request. 

In a broadcasting system the policy of ‘‘ belt 
and braces” is frequently admissible, but a 
very strict watch against creepage must always 
be maintained. A breakdown percentage as 
low as 0-027 shown for this particular station 
may appear creditable to those who planned and 
installed it and to those who maintain and 
operate it, but a breakdown performance of 
this order is probably very near the economically 
worth-while limit. A curve drawn to show the 
relationship between the capital cost of a 
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station and its breakdown percentage will be 
asymptotic, in the sense that greater and greater 
capital expenditure will be needed to secure 
lesser and lesser improvements of breakdown 
percentage; unbounded capital expenditure 
will never reduce the breakdown percentage to 
zero. 

It is important that experience should be 
applied to determine cautiously the point on 
the cost/breakdown curve at which a station 
shall be designed to operate. 

Running Costs——The relationship between 
initial capital costs and subsequent annual 
running expenditure is an extremely important 
consideration, for the ultimate running costs 
of a station are, in general, large compared with 
its original capital cost. 

Table II is an analysis showing the running 
cost of three larger types of station, again 
reduced to the basis of running-cost-per- 
kilowatt radiated. The three stations shown 
are a large medium-wave/long-wave station, a 
TaBLE II—Comparative ie | Coste of Three — «| 


High-Power Tr (Depr 
Insurance not Included) — 








Cost per kW radiated, £ 

















A B Cc 
Droitwich} Start Skelton 
M.W. Point S.W. 
andL.W.| M.W. 
Power ... 135-70 93-82 41-84 
Valve replacements 8:57 5-63 9-40 
Plant maintenance... 8-46 5-13 3-15 
Staff costs ... ... ...) 101-50 109-60 40-42 
Rent, rates and taxes. 13-03 22-20 7-59 
Building and mast main- 
tenance... 7-76 9-42 2-79 
Miscellaneous, including 
transport and tele- 
phones... 6-90 17-54 2-77 
Annual cost . kW 
radiated ... . 281-92 | 263-34 107-96 
Breakdown percentage 0-012 0-021 0-027 














large medium-wave station and the large 
short-wave station which was the subject of 
Table I. 

These stations succeeded one another in date 
in the order A, B, C of the table, and comparison 
of the figures shown reflects the reduced running 
costs which result from steady improvements 
in technique. 

Station A (Droitwich) employed low-power 
modulation with high-power linear r.f. amplifiers 
of low efficiency; station B (Start Point) 
employed high-power modulation of a high- 
efficiency r.f. output amplifier; station C 
(Skelton) is of recent design and the trans- 
mitters are noteworthy for their physical com- 
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pactness and high overall efficiency. The 
steady decrease in operating costs aver @ period 
of time is shown by the three totals under 
A, B, and C, and is evidence of the advances 
which are being made. That point is brought 
out even more forcibly when it is realised that 
these decreases in absolute operating costs por 
kilowatt radiated have occurred over a period 
during which costs and prices in general have 
been rising. 

The breakdown percentages, in the same 
date order, reflect an increasingly realis:ic 
attitude towards the breakdown question, as 
opposed to the much earlier conception of 
“minimum breakdown at any cost.” This 
more realistic attitude towards service faults 
and breakdown will be apparent also in other 
sections of this address and has already been 
mentioned in connection with programme 
monitoring. 

Various points of particular interest in the 
itemised running costs of Table II are considered 
in the paragraphs which follow. 

Power Costs—The overall power bill at 
the larger B.B.C. transmitting stations may 
approach £100,000 per annum. The unit charge 
varies from station to station because of differ- 
ing local tariffs. 

Taking the B.B.C. system as a whole, the 
average cost of bought power rose from 0- 833d. 
per kWh in 1945 to 0-950d. per kWh in 1948. 
This has made it more than ever necessary for 
the overall power-conversion efficiency of a 
transmitting station to be improved by any 
means that can be devised. 

For example, the B.B.C. was at one time using 
motor generators for power conversion from 
a.c. mains to d.c. high-tension for anodes. These 
e.h.t, motor generators, which gave excellent 
service and were of extreme reliability, have 
been supplanted in later station designs by 
mercury-are h.t. rectifiers which offer an 
efficiency improvement of some 12 per cent. 
At a large station such as Skelton in Table IJ, 
the effect of this single improvement in efficiency 
is @ revenue saving of some £7000 per year, 
quite apart from the national need to conserve 
electric power. 

Again, were all the transmitters at the same 
station operating with Class A low-power 
modulation and Class B high-power r.f. ampli- 
fiers instead of with Class B modulation of 
high-power Class C amplifiers, the power costs 
of that station would increase by a further 
£31,000 per year. 

The overall power efficiency in typical B.B.C. 
transmitting installations expressed by 


High-frequency carrier power to the aerial 
Power from the supply mains 





has improved from some 20 to 40 per cent 


approximately in the last fifteen years. The 
need for designers of high-power transmitters 
to push up this percentage still further is 
obvious. 

Valve Replacements.—The cost of valve 
replacements is primarily a function of the 
valve types used and of the conditions of 
operation. The conditions of operation are, in 
turn, governed by the need to obtain an econo- 
mically suitable life period per valve, and by the 
admissible distortion factors. 

It is noteworthy that the lives of high-power 
British-built valves in use in B.B.C. trans- 
mitters are greatly in excess of the lives of 
valves built by overseas competitors. British 
valves of the 50kW type in use by the B.B.C. 
are to-day averaging 15,000 hours. These, 
however, are water-cooled valves; it remains 
for their air-cooled successors to prove them- 
selves capable of similar low replacement costs. 

Staff Costs.—Table II makes it apparent that 
the salaries of staff form a large percentage of 
the total revenue cost of a station. One method 
of attack on the staffing problem is to go to 
more extreme lengths in the reduction of the 
number of essential duty positions and in the 
elimination of low-grade operative functions. 
It would be better, for example, to aim at 
reducing the number of duty positions by half 
and then to give to the staff who remain a more 
responsible engineering job with higher salarics. 
Not only does this conserve manpower, but 
it also avoids the dead-end nature of a large 
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number of purely operational posts. Even if 
such a staff reduction were exactly compensated 
by salary increases, some overall economy would 
still be likely to result because of lessened staff 
accommodation and staff administration over- 
head costs. 

Considerable study has been given by the 
B.B.C. in recent years to the planning and design 
of plant which will eliminate or integrate duty 
positions. It is perhaps this item of revenue 
exponditure which the executive engineer should 
attack with the most vigour. 


Low-PowER TRANSMITTING STATIONS 


The economics of the low-power station are 
best considered separately from the economics 
of the high-power station. The component 
items forming either the initial capital cost or 
the subsequent running cost are very differently 
weighted in the two cases. 

So far as capital is concerned, the capital 
eost of building a station does not decrease 
anything like linearly with decrease of installed 
TaBLe I1I—Comparative Capital Costs in the Construction 

of Two Types of Low-Power Transmitting Station 



































Cost per kW radiated, £ 
D E 
Preston | Leeds 1kW 
1kW unattended 
attended | station (dual- 
type) 
Site and structural work, 
including o—_—~ masts 
and aerials . 6,600 4,950 
R.F. tranamitter “equipment 3,250 6,900 
Mains — and — 
hy ~ 500 500 
rogramme equipment... 360 360 
Tost Hi ony 165 —_ 
Remote- control equipment at 
tr itter and 
centre ... — 550 
First issue valves, including 
spares . ove ‘ 240 470 
Miscellaneous... ... ... ... 300 125 
Capital cost per kW radiated! 11,415 13,855 
Breakdown percentage... 0-038 0-009 
radio-frequency output power. Where the 


power output is very low the capital cost per 
kilowatt radiated tends greatly to exceed the 
cost per kilowatt in a high-power station. 

Again, in the case of a small low-power station 
staff casts per kilowatt radiated may greatly 
exceed all other expenditures taken together, 
for, although the output power may be very 
low, an attended low-power station still requires 
shifts of skilled staff. 

It follows, then, that any comparative 
examination of capital and running costs for a 


TaBLeE [V—Comparative Running Costs at Two Types of 
Low-Power Transmitting Station (Depreciation and 


























Insurance not Included) 
Cost per kW radiated, £ 
D E 
Preston Leeds 1kW 
1kW unattended 
attended | station (dual- 
station transmitter 
type) 
Power... oak: Daten 79 180* 
Valve replacements sual, 10am 32 32 
Plant maintenance ae. ee 98 60 
Staff costs s Sas, gs 1160 Say 100 
Rent, rates and taxes ies J 155 150 
Building and mast mainten- 
ance .. ¥ 4 71 50 
Miscellaneous .. edie chee. 40 10 
Annual cost per kW radiated| 1635 582 
Breakdown percentage... 0-038 0-009 





* Power tariff higher than average. 


low-power station may only suitably be made 
against stations of similar power, but of different 
type; Tables III and IV make this kind of 
comparison, again in terms of cost per kilowatt 
radiated, 

Station D (Preston) in Tables III and IV is 
a typical, small, staffed transmitting station in 
the low-power class. Station E (Leeds) is an 
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unattended and remotely controlled station 
having two conventional transmitters installed, 
and only one operational at a time, with pro- 
vision for switching from one to the other as 
pecessary. 
Table III, then, compares the capital costs 
of a conventional attended transmitter, in the 
low-power class, with the capital costs of an 
unattended low-power transmitter. It will be 
seen that, as might be expected, the capital 
cost per kilowatt radiated is of the same order 
in the two cases. 

Table IV compares the running costs of an 
attended transmitter with the running costs 
of an unattended transmitter. It is imme- 
diately apparent that the unattended trans- 
mitter offers a very marked economy in running 
costs. Herein lies the great advantage of 
unattended stations and the reason why much 
attention has been given to the further develop- 
ment of such stations. 

Unattended stations present special design 
and operational problems of their own, and a 
few words on the two types currently used by 
the B.B.C.—the dual-transmitter type and the 
multi-unit type—may be of interest. 


UNATTENDED TRANSMITTING STATIONS 


Dual-Transmitter Type-—The B.B.C. has a 
small number of these particular unattended 
stations already in operation. They operate 
on medium waves with powers of 1kW or 2kW. 

Station E of Tables III and IV is an example 
where two 1kW transmitters are installed, but 
only one is in use at any time, the other being 
the standby. Each transmitter is intended to 
be used with its own precision drive equipment. 
Each is supplied with programme on its own 
separate line network from a studio centre 
sufficiently close to the transmitting site to 
permit high-quality monitoring of the trans- 
mitter output by radio reception. If one trans- 
mitter fails, the nearby controlling studio centre 
can change to the reserve transmitter by a 
simple switching operation, feeding the pro- 
gramme to the newly working transmitter down 
the separate programme input line. Switching 
and control equipment has to be installed at the 
manned controlling centre. 

The two transmitters are used on alternate 
days; in the event of one transmitter failing 
during transmission hours, the alternative 
transmitter is switched into service and an 
engineer sent to find the fault and make any 
repairs which are nec 

The temptation to complicate the remote- 
control switching equipment so that either drive 
can be used with either transmitter or either 
programme line can be switched to either trans- 
mitter has been resisted as an unnecessary 
complication unwarranted by the improved 
flexibility and possible improvement of break- 
down percentage which it might provide. The 
extra switching arrangements might them- 
selves break down. Various more essential 
line-operated metering and control facilities 
are, however, provided. 

This particular method of planning unattended 
stations is not entirely satisfactory, because 
it postulates 100 per cent installed spares 
which are seldom used and ties up equipment 
which might be better employed elsewhere. 

Multi- Unit- Transmitter Type—It was 
recently necessary to consider the conversion to 
unattended working of a further number of 
existing manned low-power stations. Each of 
these stations at that time required a staff of 
nine to operate it. Some improvement on the 
rather unwieldy method of installing dual 
transmitters was sought and an attempt was 
made to avoid the need for a complete standby 
transmitter in each station. 

This planning work resulted in the develop- 
ment of a multi-unit, low-power transmitter 
only one of which has to be provided for each 
service at each unattended site. 

Each multi-unit transmitter contains ten 
150W units, each unit consisting of a power 
pack, a modulator, and an r.f. modulated 
amplifier. All the ten units are mounted upon 
a single framework and they normally run in 
parallel from a common r.f. drive source (which 
is duplicated) into a commen aerial circuit. 
When all the ten units are running in parallel, 
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the output power is 14kW, and the uaits are 
so arranged that any faulty ones will drop 
themselves ‘‘ off the hook” without upsetting 
the performance of the remainder. Reliability 
against complete shutdown is provided by the 
probable reliability factor of each set of units. 
For example, if a fault occurs in the power pack 
of one unit and in the modulator of a second 
unit so that both units cease to deliver power, 
the radiated output power of the station drops 
by 20 per cent only, and the change is undetect- 
able to most listeners. 

If a lower initial power output is accepted 
it can be arranged that the total output remains 
constant when one or two units drop out of 
circuit. The development of the multi-unit 
transmitter design may result in a different 
number of units being used. A photograph 
of a complete multi-unit transmitter is shown 
in Fig. 3, 

Insufficient experience has yet been obiained 
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with these multi-unit transmitters to enable 
useful figures to be given for their capital and 
running costs. It is expected that the running 
costs will be about the same as in the dual- 
transmitter unattended stations, while the 
capital costs should be lower since one trans- 
mitter of rather greater elaboration than normal 
has to be provided instead of two transmitters. 

Drive Arrangements.—Unattended remotely 
controlled transmitters have to be run in precise 
frequency-synchronism with other transmitters 
in other parts of the country carrying the same 
programme. synchronism produces most 
disturbing effects at the receiver and may greatly 
reduce the effective service area of the grouped 
transmitters. 

Apparatus partially deriving from the exist- 
ing B.B.C. frequency-checking technique has 
been developed so that the drive radio- 
frequency at an unattended station is con- 
stantly and automatically adjusted to a central 
reference standard. The reference used is the 
200ke/s carrier received by radio from Droit- 
wich. By the apparatus developed for the 
purpose, any selected frequency in the medium- 
wave or long-wave band can be kept in agree- 
ment with this single standard to an accuracy 
of approximately +3 parts in 108. 

If Droitwich fails, or is off transmission 
schedule, the unattended drive maintains the 
last-adjusted frequency within the limits of 
its own frequency stability. Since the r-.f. 
drives used at unattended stations are of the 
same high-grade type as those used at the high- 
power attended stations in the same group, 
the standard of the group synchronism is 
maintained. 

It is hoped that a fuller account of the drive 
arrangements developed for unattended stations 
will be published in the near future. 

Maintenance Routines—Some thought has 
been given to the development of a mainten- 
ance routine for unattended transmitters. 

In general, and so far as it is geographically 
possible, a maintenance base will be established 
as near as possible to the centre of approxi- 
mately six unattended transmitters. One of 
the large transmitting stations is preferred as 
the maintenance base. Qne engineer and one 
technical assistant will form the maintenance 
squad for such a group of unattended stations. 
They will be provided with a van specially 
equipped for the maintenance requirements of 
the stations in their group, and with a set of 
spare units where they are maintaining the 
multi-unit transmitters. The minimum of 
auxiliary equipment is provided at each 
unattended station. 

The van will be fitted with a simple field- 
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strength-measuring set so that the maintenance 
squad can, during their routine journeys, check 
the signal strength provided by each station at 
specific reference points. This is to ensure that 
the service area of a small station has not 
become distorted for unsuspected reasons such 
as the appearance of an absorbing or re-radiat- 
ing metal structure near the transmitting aerial. 

Maintenance staff are not required to conduct 
complicated maintenance work at unattended 
stations, but rather to replace complete units, 
bringing the faulty units back to base where 
they can be repaired and thoroughly tested 
before re-issue to the same or some other 
station. 

Remote Checking.—It has noi been considered 
sufficient merely to switch on unattended 
stations from a remote centre (outside the radio 
range of the transmitter) and to hope that they 
have come on and are radiating programme at 
high quality. On the other hand, it was never 
intended to monitor their modulated output 
continuously by the setting up of a duty posi- 
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tion. Indeed, to do so would destroy much 
of the advantage gained by the unattended 
scheme. But some facility has to be provided 
so that the nearest attended centre is warned 
when somethipg goes wrong at an unattended 
station. 

The simplest form of monitoring is perhaps 
to provide a receiver at or near the remotely 
controlled station and to connect the audio- 
frequency output of that receiver by a music 
circuit to the nearest manned centre. Inter- 
mittent aural monitoring on a routine basis 
might thea be sufficient. 

This arrangement, however, demands the 
use of a second music circuit aad, if a trans- 
mitter fails, there is still no guarantee that the 
fault will be noticed before the next routine 
check-listening time. These disadvantages and 
the insistent need to reduce to a minimum the 
number of duty positions at all centres have 
led to the development of the automatic moni- 
toring by electronic equipment which was 
described earlier in this address. 


Power Supply for the Liverpool-Southport 
Electric Lines 


OMPLETION of the new control room at 

Hall Road, Liverpool, means that the power 
supply modernisation scheme of the Liverpool— 
Southport electric lines, initiated by the former 
L.M.S. Railway, is now fully operational. “The 
central theme of the modernisation was the 
change-over from private to public power 
supply which was dictated by the obsolescence 
of the railway company’s time-expired 25 cycles- 
per-second plant at Formby power-house and 
sub-station. 

Advantage was taken of this opportunity 
to obtain better voltage conditions on the track 
and improved automatic isolation of faulty 
track sections and, at the same time, to effect 
staffing economies, by installing up-to-date 
sub-station plant arranged for remote control. 
Among the interesting aspects of the new power 
supply scheme are the use of prefabricated 
sub-station buildings, the design of the rectifier 
equipments, the bus-bar clamping arrangements 
of the d.c. circuit breakers, the design of the 
control desk, the make up of the pilot cable and 
the method of running the control wiring in 
the sub-stations. 

It may be helpful to preface our description 
of the new power supply system by a brief 
historical note. Electrification of the suburban 
line between Liverpool and Southport was 
decided on in 1903 by the former Lancashire 
and Yorkshire Railway as the best means of 
providing an accelerated service to the popular 
residential district through which the line 
passed. The electric service between Liverpool 
and Southport was opened for traffic in March, 
1904, with later extensions to Aintree and 
Ormskirk and the line connecting Aintree and 
Seaforth. 

Originally the electricity for these lines was 
generated at 7-5kV, 25 cycles per second, three- 
phase, at the railway’s own power station at 
Formby, and was distributed to sub-stations 
for conversion by means of rotary converters 
to 630V d.c. After some twenty years’ service 
the original plant in the power station was 
replaced by more up-to-date and efficient equip- 
ment, and, at the same time, additional con- 
verting plant was installed in two of the larger 
sub-stations. To meet increased traffic demand 
about ten years later, two new sub-stations 
were built and mercury-arc rectifiers installed 
in two unattended sub-stations. Here glass 
bulb rectifiers were used for the first time to 
supply current to an electrified line, whilst 
the use of steel tank rectifiers for this purpose 
in Great Britain was barely a year old. These 
two rectifiers are still in use, their transformers 
have been rewound and the equipment has been 
re-modelled as part of the present scheme. 


THE MopERNISATION SCHEME 


By the end of the recent war the power 
station plant was nearing the end of its useful 


life and it was clearly undesirable to maintain 
the non-standard 25-cycle power distribution 
system. To have redesigned the power station 
for 50 cycles per second would have been 
uneconomical because of the poor load factor 
and the necessity for providing standby plant. 
It was decided, therefore, to close the power 
station and to purchase electricity in bulk. 
The necessary arrangements were made for a 
duplicate power supply, with the then Liverpool 
Corporation Electricity Department and power 
is now supplied at Bank Hall by the Merseyside 
end North Wales Electricity Board at 33kV 
through two separate feeders, originating from 
different sections of the bus-bars at Clarence 
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three-core cables with conductors sheathed 
with lead alloy ‘‘ B.”” The sheath is protected 
by a double layer of bitumen papers, followed 
by a bedding of hessian tape and single-wire 
armouring. A special corrosion-proofed serving 
consisting of a thick layer of bitumen protecied 
by one layer of three-ply jute serving overall 
forms the outer cover of the cable. For a large 
portion of the route the cable has been buried 
alongside the line. In all, 35 miles of new cable 
have been installed and these, together with the 
16 miles of existing cable and overhead line, 
form the new 11kV ring main network described. 


Tue Sus-STaTIONS 


Each feeder is brought into a separate 
switch-house at Bank Hall, where the buildings 
for the two sub-stations are arranged in line, 
symmetrically disposed on both sides of the 
common earthing resistance and switchgear. 
The switch-houses at the two ends of the 366ft 
long site were built by British Railways to 
house equipment belonging to the Electricity 
Board. Each switch-house contains 33kV oil 
circuit breakers of 500MVA rupturing capacity, 
one acting as an incoming feeder switch, one 
controlling the supply to a 33/11kV, 15MVA 
transformer purchased and installed by the 
railway, and a third controlling the inter- 
connector mentioned above. 

Next to each switch-house is a main 1I5MVA, 
33/11kV transformer feeding the adjacent 
sub-station from which the railway’s 11kV 
distribution system originates. The choice of 
this voltage for distribution was dictated by 
economic considerations, particularly the fact 
that it was found possible to make use of a 
considerable section of the original 7-5kV over- 
head transmission line simply by raising the 
operating voltage to 11kV. At one end of 
each sub-station is the incoming 11kV switch- 
gear, followed by the rectifier cubicles, the 
outgoing d.c. switchgear and the battery room. 
Apart from the rectifier transformer which is 
outside each sub-station, the remainder of the 
equipment is arranged in line as indicated by 
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FEEDER DiAGRAMS 


through the Board’s Beaumaris Street sub- 
station. The two feeders are interconnected 
as shown on the accompanying diagrams, from 
which it will be seen that the fourteen traction 
sub-stations are now fed by two ring mains, 
one supplying the sub-stations on the line 
between Liverpool and Southport, and the 
other, those on the line between Liverpool and 
Ormskirk, short spurs from the ring mains 
feeding the sub-stations at Liverpool Exchange 
and Aughton Park. The sub-stations are con- 
nected alternately to the two legs of the ring 
main so that in the event of a cable fault it is 
unlikely that adjacent sub-stations will be 
affected. 

The new 11kV feeders are paper-insulated, 


in-line arrangement makes the best use of the 
limited widths of the available sites. 

The 11kV switchgear installed in the traction 
sub-stations is of standard oil-immersed, double- 
break, withdrawable truck type, with compound 
filled bus-bars. Switch units of 150MVA rup- 
turing capacity are provided in all sub-stations 
except the two at Bank Hall, where 350MVA 
gear isinstalled. The typical sub-station houses 
only two 11kV breakers, one controlling the 
rectifier equipment and the other the “ out- 
going ”’ feeder from the sub-station. 

Normally, the “incoming” feeder is con- 
nected solidly on to the switchgear bus-bars. 
This arrangement is modified ‘at the two sub- 
stations at the ends of the cable rings remote 
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from Bank Hall. At Maghull, for instance, a 
sectionalising breaker has been inserted in the 
bus-bars to ensure that, if a cable fault should 
occur, one at least of the adjacent sub-stations 
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stations at Liverpool and Aughton Park are 

provided with rectifier breakers only. 
Protection of the 11kV system against faults 

is obtained by the use of balanced-voltage relays, 


FouR-BULB RECTIFIER CUBICLE 


at Maghull and Aughton Park can still function. 
Similarly, at Southport, both ‘ incoming” 
feeders are controlled to ensure continuity of 
the supply to the rectifier in this sub-station, 
should either feeder fail. The terminal sub- 


BANK 


HALL SUB-STATION FROM D.C. SWITCHGEAR END 


the load carried by the ‘ outgoing ”’ feeder at 
any sub-station being balanced against the load 
carried by the corresponding feeder at the next 
sub-station on the same leg of the ring main, 
summated with the load taken by the rectifier 
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at that sub-station. Back-up overload and 
earth-leakage relays are also provided on the 
feeder switches at Bank Hall and at Southport 
and Maghull sub-stations. 


RECTIFIERS 


Glass bulb rectifier equipments are installed 
in each of the fourteen traction sub-stations 
for twelve-phase conversion of the 11kV supply 
to the 630V d.c. track supply. In all but one 
sub-station these rectifiers are of the latest 
design, and are made up of cubicle units each 
comprising four three-anode bulbs. Three 
standard sizes of equipment are in use, 1260kW 
(three cubicles), 1680kW (four cubicles) and 
2520kW (six cubicles), depending on loading 
conditions. These ratings are continuous and 
the largest equipment can handle overloads up 
to 18,000A for one second. The four bulbs in 
each cubicle are mounted in a withdrawable 
carriage, and are cooled by a single variable- 
speed fan mounted in the base of the cubicle, 
as illustrated herewith. As already mentioned, 
the remaining rectifier equipment was made up 
from the two existing rectifiers installed in 1932 
by modifying them to suit the new supply 
voltage and frequency. The modified equip- 
ment now comprises sixteen six-anode bulbs 
arranged to give an output of 2000kW at 630V 
direct current. 

Referring to the new equipments, a con- 
siderable saving in space was effected by design- 
ing the rectifiers as four-bulb groups, with the 
anode fuses and excitation gear mounted in 
wing panels on each side of the bulb cubicle 
(as illustrated herewith) instead of the more 
usual practice of making each bulb an indi- 
vidual unit with its ancillary apparatus mounted 
underneath. The four-bulb group construction 
allows the rectifier capacity per square foot of 
floor area to be doubled and there is also a 
substantial saving in height. 

As explained below no cable ducts were 
provided in the sub-station floor ; instead cable 
connections were made, above floor level, on 
terminal boards at the back of the rectifier 
units, which were separated from the sub- 
station wall by a narrow access walkway, 
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carried or a metal grillage supported about a 
foot above floor level. Hinged doors at the 
back of the cubicles give access to the wing 
panels and to the rear pair of rectifier bulbs, 
but the bulbs are normally removed, when 
necessary, from the front. 

The rectifier transformers, which are mounted 
outside the sub-station buildings, are wound for 
twelve-phase operation of the rectifiers, auxiliary 
windings giving supply at 110V to the rectifier 
fans and excitation circuits. 


Hiexu-Speep D.C. Crrcurr BREAKERS 


Connection from the rectifier cathodes is 
taken through a high-speed circuit breaker on 
to the sub-station positive bus-bar. This 
breaker is rated at 4000A and is fitted with a 
reverse current trip. A load beyond the capacity 
of the rectifier equipment operates a relay on 
the e.h.t. side, which is arranged to open the d.c. 
rectifier breaker. 

_ The track, which is suitably sectionalised for 
isolation purposes, is fed through high-speed 
circuit breakers of 2500A or 1500A rating, with 
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To give heat-insulating qualities the whole 
of the sub-station interior was sprayed with 
asbestos. Holes were pre-cast in the panels 
along one side of the buildings to allow the 
various cables to enter and leave horizontally ; 
this arrangement avoided the necessity for 
any ducting or trenching in the floor and reduced 
constructional time correspondingly. All the 
switchgear is provided with cable boxes suitable 
for this horizontal entry of cables. Any 
unwanted holes in the concrete panels were 
filled in after the cabling was completed. 

Suspended from the concrete roof members 
is a small covered steel trough which runs the 
length of the building and carries the various 
control and operating wires between the different 
items of switchgear, &c. From the cable 
trough the appropriate wires are led down to 
individual switches through flexible conduits, 
as shown in the two accompanying interior 
views of a typical sub-station. All the wires 
are taken to one end of the building where the 
trough terminates in a spacious disconnecting 
link box which permits easy testing of the 





CONTROL ROOM 


overload relays which will reclose the breaker a 
pre-determined number of times after tripping, 
finally locking out the breaker if the overload 
persists. 

All the d.c. breakers are mounted on with- 
drawable trucks, connection being made by 
clamps operated by handles from the front of 
the truck to fixed bus-bar contacts mounted on 
a floor-fixing frame. The cabled connection 
to the track is taken through a hand-operated 
isolating switch mounted outside the sub- 
station, thus enabling the positive bar to be 
isolated from the live track for cleaning, &c. 
The negative track feed is taken through 4 
similar switch direct from the rectifier trans- 
former neutral. . 

A 415V, three-phase supply is available in 
each sub-station for auxiliary purposes. In 
most cases this is obtained from a combined 
11kV switch fuse and transformer unit mounted 
outside the sub-station and connected in the 
“‘ outgoing’ cable. The auxiliary supply can 
thus be maintained at a particular sub-station 
even though the 11kV bars are “‘ dead” for 
maintenance or other reasons. 


Sus-Station Burmiprines 


Ten new sub-station buildings were required 
to afford suitable spacing of the rectifier equip- 
ments. The buildings are unorthodox, being 
constructed of prefabricated reinforced con- 
crete panels, each 3ft wide, bolted together. 
The number of panels employed depends on the 
amount of plant installed, the total length 
varying from 80ft to 120ft, the width being 
about 11ft 6in and the height 10ft. One of the 
photographs reproduced herewith shows the 
outside of a typical sub-station with its outdoor 
rectifier transformer. 
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various circuits. All the small wiring is of 
flame-retarding construction to minimise the 
possibility of fire arising from an electrical fault. 

At one end of the building the last two panel 
sections are partitioned off from the rest of 
the building by a brick wall, and the small 
room thus formed houses the 100V switch- 
operating battery and the 50V battery for 
operating the control equipment. The batteries 
are trickle-charged from the _ sub-station 
auxiliary supply. 3 

Lighting of the sub-stations is by means of 
fluorescent tubes, and thermostatically con- 
trolled electric heaters are provided. If the 
sub-station temperature becomes excessive, 
two ventilating fans, one at each end of the 
building, are brought into action, the air being 
drawn in through filters and discharged through 
ventilators in the sub-station roof. 


SUPERVISORY CONTROL 


All the sub-stations are unmanned and are 
remotely controlled on the common diagram 
system from a new control room building at 
Hall Road, which lies approximately half-way 
between Liverpool and Southport. The new 
building is of single-storey brick construction, 
the central portion forming the control room 
itself. Around the control room are grouped 
smaller rooms housing control apparatus, 
batteries, heating and ventilating plant, &c., 
as well as offices and amenities for supervisory 
staff and control room operators. 

The main equipment in the control room, as 
illustrated herewith, is the control desk which 
contains duplicate master control panels from 
which the operator and his assistant can operate 
the circuit breakers in any of the sub-stations, 
and receive indications of any system change 
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which may have occurred. There is also a 
mimic diagram depicting the e.h.t. and track 
feed systems, on which the conditions of the 
breakers, as indicated by multi-coloured lights 
can be changed by the operators, when neccs. 
sary, from switches on a setting-up panel. At 
each end of the control desk is a writing position 
for the operators. This is fitted with telephones 
and telephone switchboard from which dircct 
lines communicate with all sub-stations, passe n- 
ger stations, signal-boxes and other strategic 
points on the electrified system. 

Control of the sub-stations is obtained over 
four pairs of pilot lines, two of which cover 
sub-stations south of the control room, wh:le 
the other two cover sub-stations north of the 
control room. Adjacent sub-stations are con- 
nected to alternate pilot pairs so that a fault 
on one pair does not affect a block of adjoini:.g 
stations. Furthermore, duplicate pairs are 
run te each sub-station and the operator can 
change over from one pair to the standby at will. 
As an additional precaution the control equi). 
ment in the control room building is housed in 
two separate rooms on opposite sides of the 
building, each containing the apparatus asso. 
ciated with one north-bound and one south. 
bound pilot system, so that should one room be 
out of action for any reason, it would still be 
possible to control alternate sub-stations 
throughout the system. 

In addition to the four main control systems 
mentioned above, two subsidiary systems are 
also brought to the desk, one giving contro] 
and indication of certain circuit breakers in 
the 33kV system at Bank Hall, and the other 
providing information concerning important 
auxiliary equipment installed at Southport. 

The various relays and selectors, &c., com- 
prising the control equipment are housed both 
at the control room and in the sub-stations in 
special dust-tight steel cubicles with shock- 
proof mountings. Each bank of equipment is 
arranged on the jack-in principle, for easy 
replacement. A special testing unit is also 
provided in one of the apparatus rooms at the 
control room building, whereby control station, 
sub-station operation (both ways) can be 
simulated and faulty or repaired apparatus 
quickly checked for correct operation. 

The upper portion of each wall of the control 
room is constructed of glass bricks, allowing 
ample natural light to enter the room for opera- 
tional purposes during daylight hours. Indirect 
fluorescent lighting is also installed. Fully 
automatic heating and air conditioning is pro- 
vided throughout the building, the equipment 
including gas-fired boiler, circulating pumps, 
fans, air filter and heater. The whole apparatus 
is controlled thermostatically and by means of a 
compensator unit catering for changes in 
external weather conditions. 

In view of the important functions exercised 
by the control room there are duplicate low- 
tension a.c. supplies to feed the auxiliaries. 
Duplicate 50V batteries are also installed for 
operation of the remote-control equipment. 
All wiring in the building, apart from the multi- 
core cables between the control apparatus and 
the desk, is carried out in copper-sheathed. 
mineral-insulated cable. 


Prrot CABLES 


The pilot cables installéd are of new design, 
specially evolved to allow various functions 
to be combined in a single cable. These 
functions include the remote control of the 
sub-stations, pilot wires for use in connection 
with the e.h.t. protective relay system described 
above, telephone communication, transmission 
of metering impulses between the main supply 
point at Bank Hall and the control room, and 
lines for passing impulses from a master clock 
installed in the control room to a repeater 
installed in each sub-station. 

Approximately 27 miles of pilot cable have 
been run, for the most part buried in close 
proximity with the main 11kV feeder cables. 
The cable is of the multiple twin dry core 
screened type, made up with either twenty-four, 
sixteen or eight pairs of paper-insulated con- 
ductors, depending on the section involved. 
Two pairs of such conductors are twisted 
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together and screened with copper tapes, the 
whole cable form being lead alloy sheathed, 
bitumenised paper lapped, hessian taped, steel- 
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of 0 to 30 ohms for circuit continuity testing. 
For this purpose the instrument is fitted with a 
rotary switch. Operation of this switch intro- 





TRAIN PASSING PRE-FABRICATED SUB-STATION 


tape armoured, corrosion proofed, and finally 
hessian-taped overall. 

At each sub-station the pilot cable is sec- 
tionalised, being terminated at a special link 
box, to enable any section to be easily isolated 
and tested, if necessary. At points along the 
track, such as passenger stations, where the 
cable has to be broken into to provide a tele- 
phone connection, a tee joint is made in the 
cable and a small two-pair pilot cable of similar 
construction to the main cable is led off to the 
required telephone position. 


Marin ContTRACTORS 


Work on this £500,000 modernisation scheme 
was started in 1945. The main contractors 
were as follows :—11kV switchgear, Switchgear 
and Cowans, Ltd., Manchester; low-tension 
a.c. switchgear, the English Electric Company, 
Ltd., Queens House, Kingsway, London, W.C.2 ; 
d.c. switchgear, Bertram Thomas (Engineers), 
Ltd., Manchester ; rectifier equipment, Hack- 
bridge and Hewittic Electric Company, Ltd., 
Walton-on-Thames ; supervisory control 
system, Standard Telephones and Cables, Ltd., 
Connaught House, Aldwych, London, W.C.2; 
11kV and pilot cables, British Insulated 
Callender’s Cables, Ltd., Norfolk Street, Lon- 
don, W.C.2; batteries, the Tudor Accumulator 


Company, Ltd., 50, Grosvenor Gardens, 
London, 8.W.1. 
—— 
The “ Major” Insulation 
Tester 
InLusTRATED herewith is the ‘‘ Major” 


insulation tester, which has recently been added 
to the range of insulation test sets manufactured 
by the Record Electrical Company, Ltd., 
Broadheath, Altrincham. It is similar in 
general design to the ‘‘ Minor ”’ test set; but, 
unlike the ‘‘ Minor,’”’ it embodies a constant- 
pressure generator driven through a centrifugal 
clutch. In this respect it resembles the 
“‘ Standard ”’ range of test sets, but it is smaller 
physically and it costs less. 

The instrument shown in the accompanying 
illustration is slightly larger than the original 
‘“‘ Minor,” but it has the same scale length of 
2hin and is available in the same three scale 
ranges. Of these ranges, the most useful, 
generally, is 0 to 50 megohms, which is suitable 
for normal lighting and general power supplies, 
since the 500V generator provides a testing 
voltage of twice the working voltage. Alter- 
natively, there is a 250V model with a range of 
0 to 20 megohms and a 100V model with a 
range of 0 to 10 megohms. Each of these 
ranges can be supplied with an additional scale 


duces suitable resistance for continuity testing, 
the test voltage being reduced to about 2V. The 
1 ohm point in the continuity range is at 
approximately the mid-point_of the scale, near 





THE **MAJOR*’ INSULATION TESTER 


the 1 megohm point on the insulation range. 
On both ranges matters are so arranged that 
pointer deflections on one helf of the scale 
indicate satisfactory conditions and, on the 
other half, unsatisfactory conditions. 

In its polished teak case the ‘‘ Major ’’ test 
set measures only 7}in by 4in by 4in and weighs 
just under 5 lb. 
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Marine Fan Controller 


WE reproduce herewith two views of a new 
marine fan controller complying with Lloyd’s 
requirements and designed and manufactured 
by Brookhirst Switchgear, Ltd., Chester, for use 
with series-wound motors not exceeding 1 h.p., 
110V or 220V direct_current. Two-speed and 





1 H.P. MARINE FAN CONTROLLER 


three-speed versions of this controller are now 
being produced. 

The controller is based on a snap action roller 
switch, all the contacts of which are totally 
enclosed. In this switch an outer housing of 
high-grade heat-resisting moulded bakelite 
contains the stationary contacts, which are 
integral with the outer terminals indicated in 
our illustration showing the interior of the con- 
troller. An internal rotor, actuated through a 





CONTROLLER WITH COVER REMOVED 


square steel shaft by an external handle, carries 
the roller type moving contacts, which are 
arranged to bridge two fixed contacts. The 
switch contact positions are positively located 
by cam and spring controlled rollers and are 
shock and vibration proof. 

As shown by the illustrations, all terminals 
are clearly marked to facilitate site wiring and 
are made readily accessible by removal of the 
front cover. The controller is enclosed in a 
ventilated drip-proof case, measuring 10in by 
10in by 6in overall, with four external fixing 
lugs suitable for bulkhead mounting. Captive 
screws secure the removable front cover, and 
the gland plate, which is suitable for l.c. or 
v.i.r. cable glands, is fitted to the bottom of the 
case. 

————_———— 


A SwepisH Paper Miiu.—lIt is reported that a 
new paper mill in the Sundsvall district of Sweden 
is to be put into operation early next year by the 
Ortviken Chemical Pulp Company. Its capacity 
is said to be 10,000 tons annually, and, in the main, 
its production will consist of wrappings made from 
waste timber pulp. 
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RAILWAY MOTIVE POWER 


Steam locomotive enthusiasts will have 
heard Sir Eustace Missenden’s paper on 
“ Railway Motive Power ” before the Insti- 
tute of Transport, on November 2lst, (or 
read extracts from it in our last issue) with 
some disquiet. For, though the approaching 
demise of the steam locomotive has been 
repeatedly announced in the past, never 
before, we think, has it ever been prophesied 
by anyone so closely concerned with the 
management of railways in Britain as the 
Chairman of the Railway Executive ! More- 
over, there are disturbing portents elsewhere 
than in this country. By far the greater 
number of locomotives now under construc- 
tion in the U.S.A. (over 90 per cent) are 
diesel driven; one of the three principal 
locomotive builders is reported to have 
ceased producing steam locomotives alto- 
gether; and, as Sir Eustace noted, “‘ The 
Vice-President of the C.P.R. announced last 
March that a steam locomotive then delivered 
might be the last steam locomotive ever 
purchased” by that company. Nor can 
much comfort be obtained from the com- 
placent argument that it is all a matter of 
“fashion” across the Atlantic. For else- 
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where, in France and Italy, for instance, 
railwaymen are turning away from steam 
to electric traction and applying it not 
only to suburban routes but to main line 
haulage too. 

The indictment of the steam locomotive 
drawn up by Sir Eustace is quite familiar. 
“Smoke, steam, dirt and smells—once the 
symbols of power—” he says, “are now 
hurled at us as evidence of a failure to 
modernise.” Though the steamer is ‘‘ simple 
to construct, robust in service and has a long 
life and a comparatively low cost,” and 
though “its reliability is proverbial,” its 
overall thermal efficiency is low and it ‘‘ needs 
considerable preparation for duty, periodic 
replenishment with coal and water and atten- 
tion after duty.” Furthermore, as compared 
with other forms of railway motive power, it 
has certain operational disadvantages, in 
that “the necessity to run round its train 
and possibly itself to turn and be serviced all 
make additional movements.” Still further 
“‘ the steam locomotive is . . . an extravagant 
user of coal. It is expensive to operate, 
service and maintain.” The indictment is 
serious ; it is all the more serious in that it is 
based, not upon any idealistic conception of 
what a locomotive might be, but upon a real 
comparison with the qualities of its com- 
petitors. For it is the fact that neither diesel, 
gas turbine, nor electric locomotives need to 
be turned that makes a disadvantage of the 
steamer obvious; it is the existence of 
multiple-unit electric trains that has revealed 
how flexible operation can become when 
trains can be easily divided and joined ; it is 
the fact that an electric locomotive needs no 
fuel and water replenishment and that the 
work of replenishment on the diesel is so 
easily done that has revealed how trouble- 
some is that work on the steamer ; it is the 
cleanliness, particularly of electric traction, 
that has made a public, used now to a steady 
improvement in cleanliness at home and in 
the streets, critical of dirt and grime in 
trains, stations and tunnels ; it is the exist- 
ence of electric stock that has made railway 
workers aware of the improved conditions in 
driving compartments and servicing sheds 
that can be obtained where steam and coal 
are not involved ; and lastly, it is the realisa- 
tion that, to take the Weir Committee figures 
of 1929, the annual coal consumption of 
British railways could be reduced by electrifi- 
cation from 13-4 to as little as 3-6 million 
tons, combined with the high post-war cost 
of coal, that has thrown the limelight on the 
low thermal efficiency of steam. All who 
listened to Sir Eustace or who have since read 
his paper must, we think, agree with his 
conclusion that the possibilities of forms of 
locomotive other than the steamer should be 
operationally examined, and that the econo- 
mics of electrification need to be studied 
even if present shortage of power generating 
capacity forbids an early start upon con- 
version. For if main line electrification is a 
probability, it is high time that a decision 
was made as to the system to be adopted 
lest capital be expended upon “non- 
standard ”’ systems in the meantime. 

But if, before this renewed and powerful 
challenge to its supremacy in Britain, the 
steam locomotive is at last to give way, it 
will certainly not surrender without a 
struggle. For it is a fact that almost every 


one of man’s devices, when challenged by a 
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newcomer, has shown a remarkable capacity 
for further improvement before yielding 
place. Never in the history of mankind, for 
instance, were better sailing vessels built than 
those constructed when steam was beginning 
to seize supremacy at sea. Horse 
coaches never ran to faster schedules than 
they did when railways began to spread across 
the land. Though by then far advanced 
towards perfection, the marine steam engine 
had still further improvements to show once 
it was challenged by oil. Nor is it certain 
that a new device still subject to rapid 
improvement must necessarily wholly dis- 
place the old. Road vehicles and aircrafi 
cannot replace trains and ships. The steam 
engine, the oil engine and the steam turbine, 
now all three challenged by the gas turbine, 
still exist competitively side by side. The 
centrifugal pump has by no means wholly 
replaced other forms of pump. Before we can 
shout on the railways “King Steamer is 
dead ; long live Electrification!” we need 
to see what further answer the steamer can 
make to a challenge that it has so often 
successfully resisted in the past. Nor is it 
a coincidence, we think, that the boldest 
innovator in locomotive design in recent years 
should also have been C.M.E. of the Southern 
Railway, just that railway which has gone 
further than any other with electrification 
and within which, therefore, the challenge to 
the steamer has been most keenly felt. We 
shall better be able to judge the real situation 
when facts and figures about Mr. Bulleid’s 
latest engine are made available. For that 
design, to judge by the meagre details so far 
revealed, shows proof that, under challenge, 
the steam locomotive still has open to it 
further possibilities for exploratory advance. 


DEVALUATION, WAGES AND THE T.U.C. 

WHEN last week the General Council 
of the T.U.C. issued its long awaited report 
upon “ Devaluation and Wages,” an 
abstract from which is printed on another 
page of this issue, the document was greeted 
very generally and very rightly as a coura- 
geous one. It is true that many weeks had 
to pass before the General Council could 
reach agreement upon its recommendations. 
But anxious consideration had to be given to 
many complicating factors, not least that 
of the desire of several union leaders to 
claim wage increases for lower paid workers. 
In the end, rightly in our view, it was 
decided that only one course could reasonably 
be recommended. That course was that 
there should be an outright stop upon all 
wage increases until January, 1951, not 
even excepting those which would follow 
from increases in the cost of living under 
existing sliding scale arrangements. 

There is another important recommenda- 
tion in the report. It says that “a review 
should be made within each industry with a 
view to extending systems of payment by 
results over the widest possible range, 
relating wages to output.” ‘The italics are 
ours. They stress the point that the 
members of the General Council, though not, 
probably, all trade union leaders, have come 
to a fuller understanding of that sentence 
in the 1948 “Statement on Personal In- 
comes, Costs and Prices,” which read: 
“ there should be no further general increase 
in the level of personal incomes without 
at least a corresponding increase in the 
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volume of production.” For ourselves we 
do not believe that monetary incentives 
will necessarily improve productivity ; we 
certainly do not think that the be-all and 
end-all of good management lies merely in 
paying high wages for high output. For there 
is more in the psychology of human beings 
than a greedy desire for a heavier wage 
packet. But what does seem to us important 


for the purpose of the present discussion ' 


is the fact that the close relation between 
the rate of output and the rate of wages that 
industry can afford to pay should be speci- 
fically recognised by the T.U.C.; that, in 
short, the T.U.C. should admit that wages 
should not rise unless there is a con- 
comitant rise in productivity. For there 
is now no longer room for benefits to be 
gained by the wage-earner at the expense of 
the remainder of the community. There is 
no reality in such a claim, as that recently 
made by the A.E.U., that a large wage 
increase could be paid out of the profits of 
engineering firms without affecting prices. 
For dividends are already stabilised at a 
low level, and after taxation has been paid 
upon retained profits, little enough is 
left over to finance re-equipment and 
improved methods of production. Confir- 
mation of that point can be found in diverse 
and often unexpected sources of information, 
such, for instance, as the recent Report of the 
Lemon Committee on ‘ Specialisation, Sim- 
plification and Standardisation.” That com- 
mittee, after directing attention to the high 
initial cost of simplification and standard- 
isation, records its conviction ‘‘ that the 
Government can help very greatly by 
ensuring that the fiscal system gives every 
possible encouragement for an _ effective 
proportion of profits to be ploughed back 
as seed money for re-equipment purposes,” 
thus revealing a fear that retained profits, 
under the present fiscal system are not likely 
to prove sufficient. 

But though the courage and convictions 
of the T.U.C. General Council, as revealed 
by its recommendations, can be applauded 
it still remains to be seen what the reaction 
to them is going to be. For the General 
Council can only recommend a course of 
action. It is for the unions themselves to 
act upon it. No doubt in accepting the 
conclusions of its economic committee, the 
General Council was nearly unanimous. 
But was it wholly unanimous? Will mem- 
bers of the Council, if any, who did not 
agree to the recommendations, or agreed 
with them only with reservations, yet loyally 
abide by them in their dealings with their 
own unions? Will unions not represented, 
or only indirectly represented, upon the 
General Council and whose leaders are not 
therefore even nominally committed to 
accept the Council’s recommendations, in 
fact accept them ? The Council recommends 
roundly that the unions should “ reconsider 
existing wage claims and sliding scale 
arrangements with a view to holding agreed 
rates stable whilst the Interim Index of 
Retail Prices remains between the upper 
and lower limits of 118 and 106 ” (it stands 
at present at 112). But it also “ recognises 
that the problem of the standard of living 
of low-paid workers may call for considera- 
tion in certain cases....” Even if individual 
unions abide by the Council’s main recom- 
mendation, how many will be tempted to 
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make use of that loophole? In the well- 
worn words of a Liberal Prime Minister 
we can only “ wait and see.” 





Obituary 
JOHN PERCIVAL DOUGHTY COLEMAN 


Ir is with deep regret that we have to 
record the death, on Sunday; November 
20th, of Mr. John Percival Doughty Coleman, 
a director of Wild-Barfield Electric Furnaces, 
Ltd., of Electurn Works, Watford. He 
became a director in 1933, and remained 
in that office until his retirement last year. 
Mr. Coleman began his long connection with 
the electrical manufacturing industry when 
he joined the National Telephone Company 
in 1896, where he served with the late Mr. 
E. P. Barfield, an association which remained 
almost unbroken until the death of Mr. 
Barfield in 1938. 

On completing his engineering appren- 
ticeship, Mr. Coleman went to sea for a 
period and afterwards joined the cable 
department of Siemens Brothers and Co., 
Ltd , at Woolwich. Later on he was trans- 
ferred to the Siemens Bros. Dynamo Works 
at Stafford. 

During the first world war Mr. Coleman 
served in the Royal Engineers. After the 
war, in 1919, he rejoined Mr. Barfield and 
was appointed the works manager of the 
company, formed through the collaboration 
of Mr. Barfield and Mr. Wild, to manufacture 
electric heat-treatment furnaces. In 1933 
Mr. Coleman was appointed to the board 
as works director. In 1933 he also joined 
the Board of the associated company, G.W.B. 
Electric Furnaces, Ltd. 

During the last war Mr. Coleman volun- 
teered for service and he spent a short time 
with the Royal Navy motor-fishing vessel 
service. 

In 1945 he gave up active day-to-day 
participation in the business of his firms, 
but he remained on the Boards of both com- 
panies until 1948, when he resigned both 
his directorships on account of ill-health. 

His death so soon after his well-earned 
retirement will be regretted by a very large 
number of personal friends, which he made, 
not only in the electrical industry but in 
many other fields, with which his work 
brought him into contact. 


ARTHUR WATSON STONEBRIDGE 


CrviL engineers who have been connected 
with work in India will learn with regret of 
the death on Monday, November 21st, at his 
home, The Leys, Kerne Bridge, Ross-on-Wye, 
of Mr. Arthur Watson Stonebridge, at the age 
of seventy-one. Mr. Watson Stonebridge 
carried out works on sanitary schemes and 
water supply undertakings in Hyderabad and 
Bombay, and practised as a consulting 
engineer in Bombay until the end of 1938. 

He was educated privately and continued 
his studies at Opie House School, Norwich. 

In 1896 he began his training as a civil 
engineer with Mr. Ernest John Elford, 
M.I.C.E. On completing his training in 
1899, he remained as an assistant engineer 
with Mr. Elford until 1900. After a short 
period with the Norwich Electricity Works, 
he entered the service of the East Ham 
Rural District Council and under Mr. A. H. 
Campbell, M.I.C.E., was engaged on work 
in connection with refuse destructor and 
sewage schemes. 

From 1902 to 1906 he was assistant 
engineer and, later, chief engineer, with 
Bergtheil and Young, Ltd., engineers and 
contractors, of London. He then went 





out to India and from 1908 to 1912 worked 










in Calcutta as assistant engineer with 
Marples Leach and Co., as representative in 
India, and later as assistant engineer with 
Burn and Co., Ltd., of Calcutta. 

In 1912 he became a partner in the firm 
of James Luke and Son, consulting engineers, 
to the Darjeeling Municipality and other 
authorities, a position he continued to hold 
until 1916. In that year he was appointed 
sanitary and water engineer to The Nizam 
of Hyderabad, in the Deccan, and in that 
position he designed and constructed new 
waterworks and prepared drainage schemes 
for the City of Hyderabad. 

In 1921 Mr. Stonebridge was appointed 
resident engineer for the South Division 
of the Tansa Completion Works, for the 
water supply of Bombay, under Mr. H. J. 
Travers Smith, M.I.C.E., and during the 
temporary absence of Mr. Smith he was put 
in charge of the whole work. 

On the completion of that scheme he 
practised for some years as a consulting 
civil engineer in Bombay, until at the end 
of 1938 he returned to England. 

Mr. Stonebridge was a member of the 
Institution of Civil Engineers and the 
Institution of Structural Engineers, and 
also an Associate Member of the Institution 
of Mechanical Engineers, and a member 
of the French Society of Civil Engineers. 
His death will be widely regretted alike by 
his friends and colleagues in India and in 
this country. 





ALBERT ERNEST NEWBY 


WE have learned with regret of the death 
of Mr. Albert Ernest Newby at his home at 
67, Bucklesham Road, Ipswich, on Novem- 
ber 18th. He was seventy years old. 

After serving an apprenticeship with 
E. R. and F. Turner, Ltd., of Ipswich, Mr. 
Newby joined the staff of Reavell and Co., 
Ltd., where for some time he was in charge 
of the test bed. In the early part of the 
present century, however, he took up an 
appointment with another Ipswich firm, 
Ransomes and Rapier, Ltd., and began an 
association which continued for many years. 
In 1915 Mr. Newby became works manager 
of Ransomes and Rapier, Ltd., and five 
years later was appointed manager, in which 
position he remained until 1930. In that 
year Mr. Newby left Ipswich to become per- 
sonal assistant to Mr. Victor Bone, works 
director of Ruston-Bucyrus, Ltd., Lincoln. 
He returned to Ipswich in 1936 as works 
engineer of E. R. and F. Turner, Ltd., and 
was subsequently appointed plant engineer, 
in which position he continued until his 
retirement a few years ago. 

Mr. Newby was keenly interested in 
engineering education and apprenticeship 
schemes and for a period lectured regularly 
at evening classes in Ipswich. He was one 
of the first members of the Ipswich Engi- 
neering Society, which was founded in 1899, 
and served as its president for two terms, 
first in 1925 and again in the present year, 
when he was made an honorary life member. 
Mr. Newby was also a Member of the Insti- 
tution of Mechanical Engineeers and a 
past-president of the Eastern Counties 
section of the Institution of Production 
Engineers. 


a ney 


Doutrcse Arr Services.—A Constellation aircraft, 
operated by K.L.M. Royal Dutch Airlines, left 
Amsterdam on November 10th to carry out the 
thousandth round flight to Indonesia since the route 
was reopened exactly four years ago. An aggregate 
of 17,400,000 miles has been flown and 80,000 
passengers, 2450 tons of mail and 1030 tons of 
freight carried on the 8200-mile route in the four- 
year period. 
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Literature 


Steamers of the Thames and Medway. By 
Frank Burtt. Richard Tilling. London, 
1949. Price 12s. 6d. net. 


WHILE several books have been published 
dealing with steamers of the Clyde, those of 
the Thames Estuary have not been so fully 
treated, so that this book fills a definite gap, 
doing so in a comprehensive manner. It is 
probably not realised that at the beginning 
of the twentieth century the excursion fleet 
alone numbered approximately twenty 
steamers, superior in size and speed to most 
of those sailing on Scottish waters. Realising 
the number of liners, coasters and other 
craft met with on the Thames, the title might 
mislead some, as apart from the up-river 
steamers which are admirably described, the 
book is principally descriptive of those 
vessels whose history began with the initia- 
tion of services to the principal seaside towns 
near the Thames Estuary, but now operate 
only during the short summer season. 

The first two chapters are devoted to early 
steamers up to the year 1876, in the prepara- 
tion of which the author has evidently gone 
to considerable trouble, and wisely cites the 
authority for most of his information. 
Chapters ITI to VIII deal with the steamers 
of individual companies, while the remaining 
three describe Thames ferries, miscellaneous 
unclassified steamers, and Watkins paddle 
tugs, respectively. 

It would be surprising if in a book covering 
so wide a field errors did not occur, some of 
which are mentioned with a view to further 
editions. For example, “Golden Eagle,” 
never made -“‘ occasional trips to Boulogne ” 
as an excursion steamer, although during 
the 1914-18 war she carried large numbers of 
troops to that port. She was not painted a 
‘* biscuit ” colour in 1935, but her two bigger 
sisters were. Her principal run is to Southend 
and Clacton, although for one season Rams- 
gate was her destination. It would appear 
from reading this book that the fourth “Royal 
Sovereign” went to Dover and across the 
Channel from London, whereas when she 
did so she was stationed at Ramsgate. It is 
hardly correct to affirm that the fact that the 
General Steam Navigation Company has 
acquired a controlling interest in the New 
Medway Steam Packet Company “has not 
affected the services,” for whereas the latter 
company used to send steamers to Clacton, 
Walton, Felixstowe and Margate, nowadays 
the only way for Medway passengers to reach 
these resorts is by changing at Southend 
and taking their place in the queue for the 
“Navigation” boat, and there are no 
services to Walton or Felixstowe. 

It would be a help if, when a steamer bears 
the same name as a predecessor, this were 
indicated by a numeral; thus, the present 
vessel which sailed direct from London to 
Margate last season would be shown as 
“Royal Sovereign (4).” 

The author is evidently a staunch advocate 
of the paddle steamer, and his advocacy 
might have been strengthened by pointing 
out that in the old days when stress of 
weather prevented a call at Margate the 
paddler proceeded to Ramsgate, and vice 
versa, whereas at the present time the large 
motor vessels return to the Thames without 
landing their passengers if Margate will not 
accept them. 

This book is an excellent study in the 
evolution of the Thames steamer, ending 
with the 2000-ton motor vessel; it is well 
illustrated, and should prove a valuable 
addition to the library of ship-lovers, among 
whom are numbered many engineers. 
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Steel Institute 


No. III—(Continued from page 619, Nov. 25th) 


OF Friday, November 11th, the chair was 
taken by Dr. Desch. The first paper taken 
in the morning was : 


THE COMPRESSION TEST IN RELATION TO 
COLD ROLLING 
By N. H. Potakowskx1, Dipl.Ing. 
SyNopsIs 

In Part I the significance of the static compression 
test is discussed, and the wide discrepancies in the 
existing comparative data are emphasised. Most 
of the methods previously used for the determination 
of the fundamental yield stress curve are reviewed, 
and sources of error are analysed. 

A multi-stage method of conducting a test by 
repeatedly remachining the specimens after approxi- 
mately 25 per cent compression is described. By 
this method deformation of 90 per cent reduction 
or more may be obtained under almost uni-axial 
conditions, and barrelling is practically eliminated. 
Yield stress curves of commercial aluminium, 
copper, Armco ingot iron, carbon steels containing 
0-07, 0-10, 0-16, 0-28 and 0-44 per cent of carbon, 
and two low-alloy steels, both in the as-rolled and 
annealed conditions, were established to between 
83 and 91 per cent deformation. 

These tests show that this resistance to homo- 
geneous compression is higher than the values 
obtained by other methods. For a wide range of 
conditions increasing friction at the platens causes 
an appreciable drop of resistance to deformation 
(up to about 10 per cent), and this is confirmed by 
a comprehensive series of comparative experiments. 

In Part II the compression test is analysed in 
regard to the initial critical shape of the specimens 
and the subsequent elastic deformation of the 
compressing tools at high stresses. This critical 
shape can also be reached during compression of 
tall specimens and is accompanied by a peculiar 
change in the qualitative relationship between 
friction and compressive stress. 

These deductions are applied to cold rolling, 
where the thickness of the stock corresponds to 
the initial shape properties of the compressed 
test piece, and heavy drafts represent heavy 
compressions. 

The results of cold-rolling experiments published 
by Ford and others are discussed, and an explana- 
tion is given of various phenomena which are 
apparently contradictory and unrelated to each 
other. 

Some peculiar relations between external friction, 
roll force, torque, work of deformation, and the 
speed effects are ——- by a new interpretation 
of the yield stress diagram in compression, without 
involving any supplementary ag regarding 
the possible effects of the rate of deformation and 
temperature on the yield stress value. Some of 
the existing quantitative rolling theories and the 
limitations of their applicability are reviewed. 


DIscussiIon 

Dr. L. R. Underwood (W. H. A. Robertson 
and Co., Ltd.) said that the presentation of 
a paper of this type at the present stage of 
development of the subject of cold rolling 
was opportune, because ideas relating in 
particular to friction hill theories were tend- 
ing, he feared, to become somewhat crystal- 
lised, especially in regard to the coefficient 
of friction and the basic yield curve. The 
paper served as a useful and timely reminder 
that we might have to revise our ideas regard- 
ing both these quantities. His main interest 
was in Part II of the paper, in which certain 
problems encountered in cold rolling were 
discussed. In particular he was interested 
in the use the author had made of the assump- 
tion that the coefficient of friction », between 
the rolls and the strip, was a function of 
rolling speed, to explain change of strip 
gauge with speed, and allied phenomena. 
In the paper, however, little or no real evi- 
dence was adduced that py did, in fact, vary 
with rolling speed, and no attempt was made 
to indicate the magnitude of the change 
in p that was necessary to produce the 
results reported by Ford. 

The possibility was in his mind that a 
change in » with rolling speed might be the 


explanation of the effect of s on roll 
pressure and strip gauge noted by Ford and 
others, and also of the variation in gauye 
found during acceleration and deceleratio::. 
To examine this possibility further lhe 
calculated » for a number of Ford’s tests for 
rolling speeds ranging from l0ft to 300i¢ 
per minute using von Karman’s friction 
hill theory and Cook and Larke’s basic 
yield stress curve for copper, allowance 
being made for roll flattening by means of 
Hitchcock’s equation. These calculations 
showed that the change in pu over the speed 
range from 10ft to 300ft per minute, which 
was necessary to account for the observed 
changes in rolling pressure in any of the 
passes, was of the order of 16 to 20 per cent. 
As this change was relatively small it seeme:| 
quite reasonable to accept it as a possible 
cause of the observed speed effects. It was 
assumed by Mr. Polakowski that as the rolling 
speed increased, the coefficient of friction 
continued to decrease reaching at high rolling 
speeds very low values. Whilst this assump. 
tion was necessary if the changes in gauge 
noted by Mohler at speeds of the order of 
1600ft per minute were to be explained on 
the friction theory, the shape of the rolling 
pressure curves in the paper (Figs. 26, 27 and 
29) and of the curves of » against rolling 
speed deduced from them, suggested that in 
Ford’s tests on the 10in Sheffield mill, » 
would have become sensibly constant at a 
speed not greatly in excess of 300ft per 
minute. Therefore, he thought the author’s 
assumption that ~ continued to decrease as 
the speed increased, was open to doubt—but 
perhaps the author had some additional evi- 
dence to support his view. Most of the effects 
of rolling speed observed by Ford could be 
explained on the assumption that y decreased 
as rolling speed increased, with the exception 
of the rise in pressure with speed on the first 
pass or so. The author’s compression 
curves, however, now offered a qualitative 
explanation of this phenomenon, and it 
would be interesting to know whether they 
also offered a satisfactory quantitative 
explanation. Another point brought out 
by his own calculations on the relationship 
between yu and rolling speed was that whilst 
the change in » from 10ft to 300ft per minute 
for a series of successive passes was of the 
same order for all passes, the average value 
of » decreased as the number of passes from 
the annealed state increased. So far as he 
could see, this result was not explained by 
the author’s compression test results. It 
could, however, be explained if » was a 
function of roll pressure as well as of rolling 
speed. Had the author considered this 
possibility ? He mentioned this speculation 
because if the author continued his work on 
friction in rolling he might find—as he him- 
self had found—that the assumption that p 
was a function of speed was not, by itself, 
always an adequate explanation of pheno- 
mena associated with roliing speeds. 

Dr. H. Ford (Imperial College of Science) 
thought it was to be regretted that the author 
had not given rather more details of his 
experimental method, which would have 
enabled a more exact judgment of its value 
to be made. In his view, it was not possible 
to machine specimens without causing some 
hardening of the specimen itself and, par- 
ticularly where that machining went on time 
after time, the modifying effect would be 
fairly important. The author made use of 
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friction at the ends of his specimen to keep 
the specimen from barrelling, but he was not 
convinced that to prevent the specimen from 
barrelling was really a criterion of homo- 
geneous compression. There seemed no 
reason Why it should be. It seemed to him, 
therefore, that to base yield stress curves on 
tests where the amount and nature of the 
deformation was not taken into account, 
was open to question. His colleague Mr. 
Watts and himself had been doing a lot of 
work on this subject lately, and had been 
able to relate the various yield stress curves, 
which had been put out from time to time 
on copper, for instance, by taking into 
account the nature and form of the deforma- 
tion. However, that work was still in hand, 
but it could be said that if the real amount 
of deformation was taken into account it 
was possible to relate the yield stress curves 
obtained by various tests fairly satisfactorily. 

Mr. M. Dowding (Davy Engineering Com- 
pany, Ltd.), speaking as a mill builder, said 
that when designing a new mill to roll a 
given programme, that programme was 
specified by the customer and the builder 
had to acquire some knowledge of the rolling 
load and the rolling torque which would be 
required for the specified purpose. More- 
over, the mill builder knew that within a 
few years of a mill being installed the specified 
programme would probably have been put 
on one side and a rather more onerous duty 
called for from the mill. Therefore, the 
accuracy with which the initial rolling load 
and rolling torque were calculated need not 
be quite so close as might seem from this 
paper to be necessary. Up to now the rolling 
loads and torques had been worked out on 
the assumption that the friction hill and the 
work of Ford and of the Sheffield experi- 
mental mill were to all intents and purposes 
correct enough for the requirements and, in 
fact, within the limits of industrial cold 
rolling, they had proved to be adequately 
accurate. His company had been doing 
some research work recently on production 
mills to see what rolling torques were used 
when actually rolling normal industrial pro- 
duction programmes and the early results— 
it was too early yet to give them more value 
than that—and the results recently put for- 
ward from the experimental mill at Sheffield 
showed that the agreement between the 
experimental results and the theory was 
close enough for their purposes. What he 
would like to hear from the author was 
whether he foresaw being able to present his 
results in combination with the generalised 
theory, so that with his more accurate 
method of obtaining the compression curves 
he would be able to give them a way of 
quickly calculating the rolling load and 
rolling torque required for a given reduction 
on normal industrial metals. 

The Chairman asked whether any experi- 
ments had been carried out while the speci- 
men was kept under uniform, very high 
hydrostatic pressure, as in the experiments 
on rocks which were made in America and 
which gave very interesting results. Bridg- 
man used extremely high pressures and was 
able actually to deform a cylinder of granite 
without cracking, by very high hydrostatic 
pressure. 

The author replied shortly. 

The next paper was : 


CHANGE OF ELECTRICAL RESISTANCE DUR. 
ING THE STRAIN AGEING OF IRON 


By A. H. Corrrett, Ph.D., and A. T. CourcHMaN, 
B.Se. 


SyNopsis 
It has been suggested recently that the yield 
point and strain ageing of a-iron are due to the 
migration of carbon and nitrogen atoms to dis- 
locations. One consequence of the theory is that 
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the electrical resistance should decrease by a small 
and roughly predictable amount on strain ageing. 
This effect is examined experimentally on soft iron 
wire and is shown to exist. The rate of change of 
the resistance is increased by increasing the tempera- 
ture of ageing, corresponding to an activation energy 
of 16,000-22,000 cal./mol. This agrees with the 
view that the change is caused by the migration 
of carbon and nitrogen, since the activation energy 
for the diffusion of these elements in a-iron is about 
20,000 cal./mol. The magnitude of the resistance 
change, approximately 0-2 per cent, is increased 
by increasing the amount of cold work. Further 
working and ageing cause the change to be repeated. 
These effects are shown to be consistent with the 
dislocation theory and can be used to estimate the 
density of dislocations in cold-worked iron. 


Discussion 


Dr. H. A. Dickie (Stewarts and Lloyds, 
Ltd.) said the authors had demonstrated in 
a most interesting way that strain age- 
hardening was accompanied by a decrease in 
electrical resistance. Some thirty years ago 
Campbell showed that the ageing of carbon 
steels, following quenching, was accompanied 
by a decrease in the electrical resistance 
which continued for two years and probably 
longer. His tests, however, did not dis- 
tinguish between the quench ageing of ferrite 
solutions and of martensite. It appeared, 
then, that in both cases, i.e., strain ageing 
and quench ageing, the first action was an 
increase in the resistance by the act of cold 
working or quenching, and this was followed 
by a decrease during the subsequent ageing 
period. Some of the properties of steel acted 
in an additive way during cold working and 
ageing. For example, the hardness and ten- 
sile strength were increased by cold working, 
and further increased by ageing, while the 
notch impact values decreased in both 
stages. Other properties, including the 
resistivity, went in the opposite direction 
in the ageing period. The yield point and 
elasticity of the steel were decreased by cold 
working and were restored by ageing, with 
corresponding alterations in the liability 
to stretch or strain. He suggested the 
authors should consider the quench ageing 
of ferrite by their method of testing. 

As far as he could see there was no mention 
in the paper of the effects of concentration 
of the atoms of the elements which produced 
ageing, but perhaps the authors had omitted 
to mention this because they were dealing 
with a single material. Even so, this seemed 
to him a weakness in an otherwise closely and 
well-reasoned case. One would assume from 
what the authors said that increasing the 
amount of cold work affected only the 
number of dislocations, and that the sub- 
sequent ageing effect occurred at each 
centre at a given speed at a constant tem- 
perature. Increasing the amount of cold 
work would, however, in his view, be expected 
to increase the supersaturation of the elements 
concerned, with a correspondingly increased 
pressure of these atoms towards separation. 
The concentration of the initial solution 
certainly produced different results of a 
most pronounced character. For example, as 
the nitrogen content of ferrite was increased 
a standard amount of cold work which would, 
according to the authors, produce a standard 
number of dislocations, produced a corre- 
spondingly greater amount of strain age- 
hardening and embrittlement. Similarly, 
in the case of quench ageing, the greater the 
supersaturation of the solution the greater 
and the more rapid was the completion of 
age-hardening. 

Fig. 6 of the paper showed that no harden- 
ing occurred in the first thirty minutes of 
the ageing period, whereas there was a drop 
in resistance of about a quarter of the total 
change. The shapes of the hardness and 
resistance curves in the figure were also 
quite different. He did not doubt that both 
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changes were due to the same underlying 
cause, but could the authors explain why the 
hardening did not follow the change in 
resistance ? He did not dispute that carbon 
and nitrogen were major causes of the age- 
hardening of steel, but they were not neces- 
sarily the only causes. The removal of these 
elements by treatment in hydrogen gas at 
elevated temperatures removed the suscept- 
ibility to quench ageing and, he believed, 
to strain ageing. Use was made of this 
treatment in practice in the production of 
mild steel which was required to be of high 
permeability and to have a low hysteresis 
loss. The removal of carbon and nitrogen 
was not, however, generally practicable for 
many reasons. Therefore, if it were desired 
to produce a steel which was reasonably free 
from troublesome effects, it was necessary 
to control the steel in other ways. This 
could be done, for example, by refining the 
grain size, by lowering the nitrogen within 
working limits and lowering the phosphorus, 
and by other expedients in special cases. 

The Chairman said that perhaps as a rather 
old-fashioned metallurgist he was sorry to 
see that in discussions of this kind no refer- 
ence was ever made to the work of Beilby, 
but although it was quite out of fashion new 
he was inclined to regard the Beilby view as 
giving a satisfactory explanation of these 
facts. Towards the end of the paper the 
authors said it might be argued that cold 
working caused carbon and nitrogen to pre- 
cipitate from solid solution. Was not that 
contrary to what was usually found, viz., 
that cold work favoured the passing into 
solution of those foreign atoms? That had 
certainly been his experience. He could not 
help feeling, in going through a paper of this 
kind, that these very interesting results 
could be explained quite satisfactorily by 
making use of the Beilby view of the produc- 
tion of the vitreous phase. 

Mr. Cottrell made a brief reply. 

The final paper taken on Friday morning, 
November 11th, was: 


PLASTIC STRAIN AND HYSTERESIS IN 
DRAWN STEEL WIRE 
By R. S. Brown, M.B.E., F.I.M. 
SYNOPSIS 

Forms of test applicable to wire are briefly 
reviewed and it is suggested that none of the tests 
normally applied can be used to assess the properties 
of wire required to withstand d ic stresses. 
Considerable importance is attached to stress/strain 
characteristics at loads up to 75 per cent of the 
ultimate tensile strength, and curves involving 
high magnification of strain are shown, in which 
important changes in plastic properties exhibited 
by drawn wire when subjected to static and cyclic 
loads and after passing round pulleys, are discussed 
in relation to the behaviour of colliery winding 
ropes. The effect of temperature during wire 
drawing is examined and some comments are made 
relating to the behaviour of heat-treated wires 
when subjected to combined bending and dynamic 
stresses. 

The paper was presented by Lieut.-Colonel 
G. K. Rylands on behalf of the author, who 
had only arrived back that morning by air 
from America. 


DIscussION 


The Chairman said it was very extra- 
ordinary that this subject made very slow 
progress. It was many years ago, when he 
was in Sheffield, that on account of the 
failure of certain wire ropes in collieries 
this matter was gone into very carefully. 
Then came the famous cases of the two 
bridges in America—the Mount Hope Bridge 
and another—where the designers had so 
little faith in cold drawn steel wire that they 
insisted on using heat-treated wire instead, 
with the result that the wires broke very 
quickly, long before the bridge was finished, 
and the whole of the wire ropes had to be 
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scrapped. A great deal of work was done on 
that subject, including some in Sheffield 
University, but the question had still not 
been solved. This paper, however, was an 
interesting contribution. 

Dr. H. A. Dickie (Stewarts and Lloyds, 
Ltd.) said the author had succeeded in 
demonstrating very clearly that for applica- 
tions requiring highly stressed flexible wire, 
the wire should not possess true elasticity. 
It was of considerable interest to realise that 
there were important uses of steel in which 
it was a disadvantage to have elasticity and 
high elongation, and in which, in fact, low 
elongation was essential. Wire which was 
cold drawn, even with the best precautions 
to prevent accelerated ageing, would, of 
course, strain age-harden within not many 
days after manufacture. The author indi- 
cated, quite rightly, that flexing of the wires 
themselves to the extent of permanent set 
would wipe out the ageing changes and 
restore the plasticity. Steel which was cold 
worked to a fairly severe extent and allowed 
to age-harden, would then, on further cold 
working, become softer. The proportion 
of the hardness which was due to ageing 
would be partially or fully wiped out by 
further small amounts of cold working. 
Did the author consider that wire ropes 
should be put into service before the full 
ageing effect had occurred, and be used 
sufficiently continuously in service to avoid 
waiting periods during which ageing, with 
its restoration of plasticity, might occur ? 

The results on the effects of galvanising 
were very interesting to himself. From the 
author’s point of view this galvanising was 
a heat-treatment producing certain changes 
in the wire itself, as distinct from any benefits 
conferred by the coating. The heating 
cycle which was embodied in the galvanising 
process generally improved a cold drawn 
product, i.e., it improved the physical 
properties of the steel in a general way. 
Internal stresses were partially removed, 
the steel was slightly softened and the elonga- 
tion and reduction of area were improved. 
The notch impact value was also improved. 
In the present application, however, all these 
apparent benefits were nullified completely 
by the restoration of elasticity and rigidity 
in the steel. It would be interesting to 
know, in this connection, whether the author 
attributed the shorter life of galvanised wire 
solely to the restoration of elasticity or 
whether he would attribute any part of the 
deterioration to the presence of the galvansed 
coating which contained, of course, brittle 
zine just below the surface. 

Dr. W. C. F. Hessenberg (B.1.8.R.A.) 
congratulated the author on striking such 
a doughty blow against the use of Hooke’s 
law in engineering metallurgy. The engineer- 
ing designer, however, might complain that 
having taken Hooke’s law from him, the 
author had put nothing in its place. It was 
to fill this gap that the Wire Drawing Com- 
mittee of B.I.S.R.A. was busily engaged in 
examining the relation between acceptance 
tests of wire, the stress-strain curve and 
behaviour in service. For colliery ropes he 
wondered whether the overriding factor 
was that the lower part of the rope was con- 
stantly submitted to the stresses imposed 
by the cage, whereas the upper part rested 
for part of its time by being over the other 
side of the pulley, so that in comparing the 
active life of the lower part with that of the 
upper part, obviously the lower part was 
living at a much higher rate than the other. 
What were the author’s views on that ? 
There was another observation in that con- 
nection. Forget for a moment the difference 
between the service life of the upper and 
lower parts, and merely consider the 
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stress-strain curves of the upper and lower 
parts. The curve of the lower part was 
rather steep, whereas the curve of the upper 
part, owing to repeated bending round the 
pulley, was shallower. What fatigue con- 
ditions were imposed on the rope? That 
was the vital question. If the conditions 
were such that the fatigue strains were 
comparable, in that case the same alternating 
strain would induce a much higher stress in 
the lower part of the wire than in the upper 
part, but if the same stresses were imposed 
the area under the stress-strain curve in the 
case of the upper part of the wire, which was 
more ductile, was much greater than in 
the case of the lower, and therefore one 
would expect the upper part to fail before 
the lower. 

Mr. T. Henry ‘lurner (British Railways) 
asked the author to consider whether wire 
need be drawn. That was perhaps sufficiently 
Irish to attract his attention. The point 
was, however, that when a wire was drawn 
there was a state of tension; when a wire 
was bent in service, it failed by corrosion 
fatigue in tension. Was there any real 
reason why a wire, as well as being drawn in 
its initial stages, should not be shot-peened 
under controlled rotating conditions in its 
final stage ? 

Lieut.-Colonel Rylands, dealing, in the 
absence of the author, with some of the 
points raised in the discussion, said that 
as far as all the experiments had shown, the 
actual presence of a galvanised coating did 
not appear to have any effect. There was no 
doubt that in spring wires particularly, great 
benefit had been obtained from shot-peening, 
and he thought it was lixely to be of con- 
siderable benefit in the case of wires for other 
purposes. However, its use had not been 
developed to any great extent yet. But he 
did not think shot-peening could replace 
drawing. The wire would have to be drawn 
at some stage in its career, though shot- 
peening as a final process might be desirable. 
He certainly thought the upper part of a 
colliery wire had an easier time, but whether 
that was the whole explanation of the differ- 
ence in behaviour he would not like to say. 
Yet it was significant that there were broken 
wires in that length of rope which did not 
go over the pulley at all and in which no 
plasticity was restored. That needed checking 
up before any conclusions could be drawn. 


(To be continued) 





Agricultural Machinery 
Exhibition at Earls Court 


No. I 


In the years before the war, an event 
which encouraged many a countryman to 
visit the Metropolis was the Smithfield Club 
Show which was held annually at this season 
at the Royal Agricultural Hall at Islington. 
Primarily, it was a cattle show, although, 
like shows of its kind in other parts of the 
country, some portion of the space available 
was always devoted to a display of farm 
implements and equipment. 

The last occasion on which the ‘“ Smith- 
field ’’ was held was in December, 1938, and 
there are many people who will welcome its 
resumption this year. The scope of the 
show has been widened considerably, and it 
is to take place next week, from Monday, 
December 5th, to Friday, December 9th, at 
Earls Court, London, 8.W.5, under the title 
of “'The Smithfield Show and Agricultural 
Machinery Exhibition.” The arrangements 
for it have been made by a joint committee 
consisting of representatives of the Smithfield 
Club, the Agricultural Engineers’ Association, 
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and the Society of Motor Manufacturers and 
Traders, Ltd. In its new form many of the 
well-known features of the show will be 
retained, for more than 600 cattle, sheep and 
pigs will be on view. The organising com- 
mittee claims quite rightly that it will be an 
occasion when farmers come to town, and 
there is little doubt that they will be accom. 
panied by many engineers who will find at 
Earls Court much that is of interest to their 
profession. No less than 250 stands will be 
taken up with a complete range of the 
machinery and other equipment now require: 
in the pursuit of mechanised agriculture, 
and there is thus being staged the largesi 
exhibition of farm machinery so far held in 
London itself. 

These exhibits will demonstrate clearly 
the progress that has been made in recent 
years—and the progress that continues to be 
made—in the design and development of 
agricultural machinery. They will emphasise 
also the importance of the work being done 
by engineers in the matter of food production. 
Much of the equipment to be displayed next 
week will, naturally, be the same as that 
which was on view at the Royal Show at 
Shrewsbury and at agricultural shows in 
other parts of the country earlier in the 
year, but London is a more convenient centre 
for many people who may not have had 
recently an opportunity of seeing the products 
of agricultural engineers. As was pointed 
out a few days ago by Captain E. N. Griffith, 
President of the Agricultural Engineers’ 
Association, farm machinery to the value of 
£75,000,000 a year is now being manufactured 
in this country, and the tractor “ population ” 
alone is now six times greater than it was ten 
years ago. The establishment of the tractor 
as @ prime mover in agriculture, and not 
merely as a substitute for the horse, has 
brought about many mechanical changes in 
the design of farm implements, changes in 
which the skill and tenacity of engineers are 
revealed. At the same time, it is not without 
interest to note, from a rapid survey of the 
exhibits promised at Earls Court next week, 
that there will be a few horse-drawn imple- 
ments on view. 

The exhibition will be open from 9 a.m. 
to 9 p.m., except on the concluding day, 
Friday, December 9th, when it will close at 
8 p.m. The organising committee, it may be 
added, has not overlooked the assistance 
which it can give to the export drive, and has 
sent 10,000 invitations to likely visitors from 
all parts of the world. 


(To be continued) 
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NaTIoNaL PLUMBING STUDENTSHIPS.—To encour- 
age the study of modern plumbing techniques and to 
increase knowledge of the materials with which the 
plumber has to deal, four studentships are awarded 
annually to enable promising men to make special 
studies of the manufacture of materials and of 
plumbing practice in areas other than their own. 
One studentship is awarded in each of the following 
areas :—Southern England and South Wales; 
East Anglia, Midlands, N.W. England and N. 
Wales; N. Midlands, N. and N.E. England, and 
Scotland. Each studentship takes the form of an 
award of £50, to enable the successful candidate to 
carry out a tour visiting up-to-date works where 
materials ere made and where plumbing fittings are 
manufactured, and to inspect noteworthy plumbing 
installations, particularly with a view to becoming 
familiar with techniques of which he has had no 
previous experience. The studentships are open to 
candidates eg the age of twenty-six who have 
passed the final examination in plumbing of the 
City and Guilds and have served an apprenticeship 
of a form approved by the Awards Council. The 
age limit may be extended in the case of interrupted 
apprenticeship due to National Service or other 
special causes. Applications are now invited for 
the 1950 awards, and the necessary forms and full 

rticulars can be obtained from Mr. A. E. Soones, 

onorary Secretary, Plumbing Trades National 
Apprenticeship Council, 15, Abbeville Road, 
Gackt, London, S.W.4. 
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The ‘°° Canberra ’’ Jet Bomber 


NE of the more important British aircraft 
of the year, the ‘ Canberra’ jet bomber, 
was seen in public at the S.B.A.C. Flying Dis- 
play last September, where it created a very 
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favourable impression. We illustrated and gave 
brief particulars of the machine at the time, 
but were not permitted to say more than a very 
few words about it. The aircraft is now in an 
intermediate stage as regards secrecy, and it 
is permissible to refer to its construction in 
slightly greater detail, though even now no 
performance figures are available. 

The English Electric ‘‘ Canberra” B. Mk.1 is 
the first jet bomber designed and manufactured 
in Great Britain. It is now in quantity produc- 
tion at the makers’ works at Preston, for the 
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Royal Air Force. Designed as a high-altitude 
jet bomber relying for defence on height and 
speed, it is exceptionally clean in aerodynamic 
form. Though orthodox in lines—there is no 
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sweep-back to the wings—the aircraft embodies 
the results of considerable research work and 
has an extremely high performance. When 
undertaking the original design in 1945, the 
English Electric Company’s aircraft division 
chief engineer, Mr. C. W. C. Petter, believed 
that light wing loading, comparatively low 
aspect ratio, smooth construction, and a modest 
thickness-chord ratio were the right choice for 
wing characteristics. The use of sweep-back 
was not found necessary at the Mach numbers 
which could be attained when carrying a useful 
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military load with the power likely to be avail- 
able from two engines within the life of the 
aircraft. Into such wings were fitted two small- 
diameter Rolls-Royce “‘ Avon” axial-flow jet 
engines in the manner described below, which, 
in fact, largely buries the power unit within 
the wing thickness. 

These conclusions, reached in 1945, mark the 
origin of the ‘‘ Canberra’s”’ success and have 
been fully confirmed by the flight tests and by 
the experience in other countries of machines 
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intended, not always so successfully, to fulfil 
the same requirements. 

The innumerable mechanisms and equipment 
demanded by modern Service requirements have 
been embodied without any recourse to the 
familiar bulges and blisters which are normally 
associated with such equipment. Nowhere is 
the contour of the ‘‘ Canberra ” broken by any 
excrescence, even the use of external aerials 
having been entirely avoided. It has been 
possible to achieve the intersections of the 
wings with the fuselage and nacelles without 

















the addition of fillets. Flight tests have con- 
firmed a low drag value, which has proved to 
be even better than estimated. 
CONSTRUCTION OF AIRCRAFT 

Accompanying illustrations and a perspective 
sketch show the general arrangement of the 
aircraft, and a table herewith gives some of the 
leading particulars : 


Leading Particulars 
Length 65ft 6in 
Height 15ft Tin 
Track ee Sore 15ft 5in 
Mainplanes 
Wing area, gross... ... ... ...  .--9608q ft 
_Aspect ratio ... ... . 4:3 
Standard mean chord ..- Ldft 
Thickness chord ratio --. 12% at root to 
9% at top 
Dihedral : 
ee mee 8 
OS a eee, So 
| ET ene 
Tailplane 
8 27ft 4-9in 


Tailplane and elevator area, gross 71-22 sq ft 
Dihedral, on chord plane aed 0 


10° 


Incidence : 
Normal... +1° 
Maximum +1° 52’ 
Minimum — 3° 52’ 


The two crew members, pilot and navigator 
are housed in a pressurised cabin in the fuselage 
nose. Situated, as it is, well forward of the 
mainplane and engines, the cabin is unusually 
quiet and comfortable. The pilot’s station is 
enclosed by a shallow canopy of transparent 
plastic formed of two single-sheet layers incor- 
porating a dry-air sandwich de-misting systern. 
The tear-drop shape of the canopy affords 
excellent all-round and downward vision com- 
bined with the minimum of interference with 
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“CANBERRA JET BOMBER 

the air-flow over the fuselage. Situated behind 
that of the pilot, the navigator’s station is 
concealed from view and manifest to the external 
observer only by a transparent window in 
ths hatch on top of the fuselage. Entry to the 
cabin, for both members of the crew, is through 
a door ia the starboard side of the fuselage. 


Said Be 


FRONTAL ASPECT OF 


Cabin pressure is automatically controlled, but 
the temperature of the air supply is regulated 
by the pilot. Pilot and navigator are both 
provided with ejection seats for emergency 
escape. The cabin is sealed off from the 
remainder of the fuselage by a pressure bulk- 
head placed diagonally across the fuselage. 
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Fuselage.—The all-metal monocoque fuselage, 
of circular shape, is built in three sections—the 
pressure cabin, the centre fuselage and the rear 
fuselage, which are attached by transport 
joints. The stressed skin is supported by a 
system of transverse frames connected by longi- 
tudinal stringers, and the body tapers aft of 
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the mainplanes and is upswept towards the 
tail. The bomb doors are fitted with rollers 
which: slide on curved tracks so that they 
retract well into the fuselage to reduce drag. 
The doors are operated by hydraulic jacks 
through remotely controlled selectors. 
Mainplanes.—The mainplanes, 
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metrical section, are all-metal cantilever struc- 
tures with a single main spar and a sectional 
rear wall and the power units are mounted in 
a mid-wing position. The main attachment 
points to the centre fuselage are at the main 
spar and the rear wall, the mainplane and 
fuselage skins running together in a perfectly 
smooth intersection, free from filler. 

Tail Unit.—An unusual feature of the tail 
is the variable incidence tailplane designed to 
give positive control at high Mach number. 
The incidence is varied by an English Electric 
actuator. This actuator ensures irreversibility 
of control under any conditions of flight and 
enables quick changes to be made in fore and 
alt trim during take-off, flight and landing. 

Control Surfaces—A}l controls are har- 
monised and light, yet very effective. The 
ailerons have spring tabs and a hand trimmer, 
the elevators a spring tab and a geared tab 
and the rudder a spring tab which through an 
electrical actuator is also the trim control which 
allows “feet off’ handling during single- 
engined flying. The ent is such that 
full travel is available for both functions. The 
main controls are operated by push-pull rods 
and levers and seals at the pressure bulkhead 
prevent leakage of air from the cabin, but 
allow full freedom of movement. The split 
flaps, four in number, are worked by hydraulic 
jacks, and dive brakes are being provided on 
the top and bottom surfaces of the mainplanes, 
though not to be seen on the prototype aircraft 
we illustrate. 

Alighting Gear.—The tricycle landing gear 
is fully retractable and operated hydraulically 
through electrically actuated selectors. The 
main undercarriages, of English Electric design 
and manufacture, retract towards the fuselage 
inside the inner wings. The shock absorber 
struts are oleo-pneumatic and mount single 
wheels in cantilever. The brakes are operated 
pneumatically, but a change to a hydraulic 
dise type is a further development. The nose 
wheel unit retracts rearwards into the fuselage 
aft of the pressure cabin and has a lever- 
suspension liquid-spring shock absorber strut. 
The twin pose wheels keyed together to 
eliminate shimmy, are fully castoring and self- 
centring. 

Engine Installation—The ‘“ Avon” engines 
are mounted just forward of the single main 
spar off the main engine ribs, and the removable 
cowlings consist of a front circular cowl secured 
on a hoop und attached over the leading edge, 
two main top and bottom removable panels 
and an underneath service panel secured by 
four flush toggle fasteners which can be quickly 
removed to give access for engine inspectio. 
aad adjustment. The engine bay is fitted with 
an adequate fire detector system. Engine 
changing is straightforward and accomplished 
by removing the detachable cowlings and lifting 
the engine bodily on a sling. There are very 
few connections to be broken down as all air- 
craft auxiliaries are mounted on gear boxes 
inside the inner wings. 

Systems.—Electric and hydraulic services 
are operated by generators and pumps installed 
on each auxiliary gearbox, duplication being 
provided so as to maintain all essential services 
in the event of engine failure. A cabin super- 
charger and air compressor are provided for 
their respective services. The electric power 
supply is 24V d.c., and from this are driven the 
various inverters associated with military 
equipment. 

No details of fuel capacity or consumption 
may be given, but it can be stated that. the fuel 
system controls for the pilot are exceptionally 
simple to handle. Electrical actuators operate 
the fuel cocks, hydraulic selector valves, cabin 
air-mixing valve, and, as previously stated, 
the variable ineidence tailplane and the rudder 
trim control. 

Flight Testing.—Since the first flight on 
May 13th, nearly 100 hours’ experimental 
flight testing have been achieved, and through- 
out this period very comprehensive instru- 
mentation has been recorded by an automatic 
observer installed in the bomb bay. The 
“Canberra” has shown that it is genuinely 
stable over the full C.G. and altitude range, but 
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at the same time possesses controls which are 
sufficiently light and effective to give fighter 
handling qualities in a bomber aircraft. 

_ The first prototype has just returned from 
its initial handling trials at, the Aircraft and 
Armament Experimental Establishment by 
Service test pilots. The second prototype made 
its first flight on November 9th and the third 
prototype is just on the point of flying. 

Through the courtesy of the makers, we were 
recently given the opportunity of visiting the 
Preston works and Warton aerodrome, nearby, 
where flight tests, design and development are 
centred. The aircraft was flown in much the 
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same manner as at Farnborough last September. 
Particularly impressive was the range of speeds 
with full control, 

Throughout the development of the ‘“‘ Can- 
berra ’’ extensive use has been made of research 
and test equipment at Warton, including a 
9ft by 7ft wind tunnel, a high-speed tunnel, a 
large cathedral type of test frame and other 
mechanical testing machines. Two items of 
this equipment are illustrated herewith; one 
photograph which we reproduce shows the 
complete wing assembly under test and the 
other the pilot’s canopy, which presented some 
exacting problems for solution. 


Envelope Jigs for Aircraft Construction 


TINTIL recently it has been customary for 
aircraft manufacturers to build prototype 
aircraft by hand, the design and drawing offices 
giving a somewhat incomplete set of drawings 
and information to the experimental depart- 
ment for making and assembling the aircraft. 
With the complicated shape of aircraft no other 
method was known, and dimensionally the 
resulting aircraft was somewhat of an unknown 
quantity. If the prototype concerned was to 
go into quantity production, interchangeability 
and dimensional stability was frequently not 
fully attained until perhaps twenty aircraft 
had been built. Modifications or redesign 
presented many difficulties at that stage of 
production. Quantity production of all-metal 
aircraft began in about 1936 and experience 
from then on through the war years showed the 
real nature of the many handicaps in attaining 
full interchangeability of aircraft components. 

Some improvements came about as the result 
of wartime experience, and two-dimensional 
lofting, together with the introduction of jigs 
and fixtures, brought about much better inter- 
changeability. The outside shapes of aircraft 
were, however, not always identical and fully 
accurate interchangeability was not always 
obtainable. The jigs usually fixed the relative 
positions of a number of points in a component, 
but these points were limited in number. More 
recently the demand for very accurate aero- 
dynamic shapes, such as wing profiles, has led 
to more complicated jigging, whereby a higher 
degree of accuracy is obtained, but even these 
jigs merely multiply the number of points 
where control is obtained, rather than ensuring 
accuracy over the whole surface concerned. 

It was therefore with much interest that we 
learned of an entirely novel method of jigging 
which has been put into full use by the Fairey 
Aviation Company, Ltd., in the production 
and ‘“‘ productionising,” as the firm terms it, 
of prototypes. The system has been developed 
over @ number of years, and was used for some 
components of the Fairey “ Firefly ” aircraft 
and the “‘ Gyrodyne ” rotating-wing machine ; 
it is now in full use for the prototype “ T.17” 
anti-submarine aircraft recently completed. 
An unprecedented degree of accuracy is claimed 
for the new technique, with the elimination of 


even minor building errors, and the time gap" 


between prototype and production is very much 
reduced. 


ENVELOPE JIGGING 


The method adopted by the company is 
revohitionary in that, instead of building air- 
craft from the inside by the older method of 
structural pick-up jigging, it is built from the 
outside of the skin by what is termed “‘ envelope 
jigging.’’ In present-day aircraft design the 
first thing to be settled on any type is the aero- 
dynamic envelope. Before describing the 
actual jigs, it is necessary to refer briefly to 
certain changes in works organisation, because 
it is at the aerodynamic envelope stage that 
the jig and tool design section starts work when 
using the new method. 

In the past the air frame design staff has in 
the majority of cases worked as an independent 
unit, and only when a particular aircraft was 
about to be put into production was the tool 
design staff allowed to take a detailed interest 
in its construction. At that stage, production 


assembly jigs were designed and made, which 
could only be proved on the first production 
aircraft. Second thoughts on design or methods 
of production or assembly were impossible or 
very difficult to incorporate. 

With the introduction of the new method the 
company reorganised the jig and tool staff 
and renamed it the production development 
group. This group was divided into three 
sections. Briefly, the first section works in the 
drawing office and schemes the jigs ; the second 
section is concerned with the manipulation of 
sheet metal and “‘ try-outs”’; whilst the third 
is concerned with machined parts. As already 
mentioned, the whole group is actively con- 
cerned in a very early stage of the aircraft’s 
design. 


Desicn oF JIGs 

The jigs have been developed to make use 
of a standard form of jig base, used in varying 
lengths. This base is common to jigs for all 
types of aircraft or component. It is designed 
as @ massive casting which not only supports 
the jig parts, but forms a firm base, replacing 
the wires and other devices commonly used in 
the past. 

The principle of the method is that, having 
started with the jig base as a solid foundation, 
formers are erected which have previously been 
lofted to represent a contour which is a pre- 
determined distance outside the skin of the 
aircraft. These stations are determined by 
the assembly development section during the 
design of the aircraft, and are lofted with the 
outside envelope of the aircraft. All these 
frames are machined from the loft data and 
erected on the bases to a common datum. On 
these formers is then fixed a skin, the inside 
face of which is the outside shape of the air- 
craft. This skin is then sprayed with a suitable 
material for drawing and, by means of a special 
“‘ marking out table ” which is lined up in front 
of the jig, to the datums already determined, 
the particular part of the aircraft which is being 
built is marked out on the jig skin. The system, 
in fact, is three-dimensional lofting. This means 
that great accuracy is obtained ; all frame and 
other positions are checked full scale ; drawing 
errors eliminated ; outside shapes determined 
and rivet holes marked out. The marking out 
is checked by the inspection department and 
the rivet holes are then opened up to holes of 
suitable size, for drilling and countersinking, 
riveting and milling heads of the rivets where 
necessary. 
The firm has found that by this method such 
items as tank covers, bomb doors, detachable 
leading edges, undercarriage fairings, hoodings, 
are simple to make interchangeable, both in 
their contours and outside shapes, from the first 
aircraft. Due to the fact that the majority of 
the jigs are now put in hand in the early stages 
of design, as information is passed to the shops 
by the assembly development section and before 
the information is normally available from air- 
craft drawings, it is possible to. erect the jigs 
in the period when the shops are normally 
waiting for the aircraft parts to be manafac- 
tured. One of the additional advantages is 
that when frames, ribs, &c., are manufactured 
they ean be. checked on the jigs for accuracy of 
profile, &¢., before they are assembled, as the 
skin is attached first to the jig, and the ribs and 
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frames are assembled as they become available. 
This ensures accuracy of the final outside shape. 
For light gauge skins this is a particular advan- 
tage, and some of the results achieved have been 
quite remarkable. Where double curvature is 
not great, the flat skin sheet can be clamped 
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tanker is thus obtained and, using the informa- 
tion appertaining to the speed and course of the 
airliner (from W/T contact), interception 
merely involves the solution of a simple 
triangular problem. This solution is obtained 
with the aid of an interception computer, 
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can be switched on and off in accordance with 
the predetermined code. Gap coding is to be 
preferred since a signal is thereby continuously 
visible. The coding can be changed easily within 
a matter of seconds and affords, when in opera. 
tion, a clear, well-defined characteristic. 





TRANSMITTER SECTION OF BEACON T’/R UNIT 


straight on to the jig, without any pre-forming. 

Finally, in actual production of aircraft, the 
envelope jigs permit more men to work on a 
component simultaneously, thereby saving time 
in production. 





Flight Refuelling Radar Beacon 


To refuel an aircraft whilst im flight, the 
tanker must be able to locate the airliner to be 
refuelled in order that contact can be made and 
petrol passed from the tanker to the airliner. 
Various radio and radar aids are used in the 
process of finding the position of the airliner. 

Briefly, the procedure is that the captain of 
the airliner states at what geographical position 
he requires to be refuelled, and it is up to the 
tanker to be at that spot at the correct time, 
ready to pass fuel. The airliner flies con- 
tinuously on a set course from which it does not 
normally deviate. To be in the correct position 
for refuelling at the correct time, the tanker 
therefore has to intercept the airliner on its 
course.- Normal navigation, perhaps with the 
aid of Consol, Loran, DR or astrofixes may be 
used to bring the tanker to within 100-150 
miles of the course of the airliner, and from this 
point, 100-150 miles down to actual visual inter- 
ception, radar is almost exclusively used. 

Originally Flight Refuelling, Ltd., used the 
old ‘‘ Rebecca/Eureka ’’ system, whereby the 
tanker aircraft carried a ‘‘ Rebecca’”’ unit and 
the airliner carried the old R.A.F. “‘ Eureka ” 
beacon, Mk. II. Results were not wholly satis- 
factory at extended ranges ; hence the company 
produced its own version of the ‘ Eureka ”’ 
beacon. 

As is probably well known, the “‘ Rebecca ” 
unit transmits 5 microseconds pulse at approxi- 
mately 300 pulse repetition frequency. These 
pulses are picked up by the beacon receiver, 
which then triggers its own transmitter and thus 
sends a reply pulse back to the receiver unit. 
The received reply pulse is then indicated on the 
** Rebecca ”’ indicator ‘screen, the range being 
determined from the type ‘““M’” scan. Since 
** Rebecca ”’ receiver aerials are mounted port 
and starboard of the aircraft and are switched, 
a directional effect can be obtained. 

The details of the actual interception are 
briefly as follows. At 100-150 miles the beacon 
in the airliner is picked up by the “‘ Rebecca ” 
unit in the tanker. The tanker aircraft is 
turned to the airliner until the pulse received 
from the airliner beacon is indicated dead ahead 
on the ‘‘ Rebecca ” unit. The heading of the 
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designed by Flight Refuelling, Ltd., which 
determines the distance and course to be flown 
to the actual interception point for refuelling. 
The radar beacon has been designed with the 
minimum of elaboration. It utilises a super- 
regenerative receiver, preceded by a ground 
grid r.f. triode. The signal, after detection, is 
followed by two stages of pulse amplification, 
the output from the pulse amplification being 
split between two circuits, the first of which 
regulates the gain of the super-regenerative 
receiver, while the second is a one-kick multi- 
vibrator circuit. The output from the multi- 





50 c/s POWER UNIT FOR RESPONDER BEACON 


vibrator is then further amplified, the amplified 
pulse being used to trigger a series modulator 
tetrode to a pair of tetrodes in push-pull. 

The output of the transmitter over the whole 
of the 110-240 Mc/s is not less than 500W, and 
the transmitter pulse can be selected at 5 or 7 
microseconds width. Coding of the transmitter 
output by either gap or width coding can be 
selected at will. The coding can be preset to 
give any Morse code combination of any three 
alphabetical letters. The actual coding unit, 
which is incorporated in the power supply unit, 
is of original design. 

The coding unit “‘ makes” and “ breaks” a 
d.c. earth return line to a coding relay in the 
transmitter unit, which thus varies the pulse 
width of the multi-vibrator circuit and conse- 
quently the width of the transmitter pulse or, 
if gap coding is desired, then the multi-vibrator 


SECTION OF BEACON T/R UNIT 


Three photographs of the responder beacon 
equipment are reproduced herewith with the 
covers removed to show the general arrange- 
ment of the apparatus. The beacon comprises 
two units housed in black crystalline enamel 
cases with chromium-plated fittings : a ground 
power unit and a transmitter receiver unit. 
These units are built to conform in size to 
standard S.B.A.C. racking to enable the beacon 
to be fitted to the existing ground or aircraft 
installation. 

The power supply units operate the following 
alternative aircraft supplies: (a) 110—250V, 
50 c/s, or (b) 1000 c/s, 80-115V. These power 
supply units give outputs of 2000V at 25m/A 
for the modulator and transmitter valves, 350V 
for the receiver, pulse amplifier and multi- 
vibrator circuits, 6-3V for filament supplies and, 
in the case of 50 c/s power unit, 24V d.c. for 
coding motor and coding relays. An automatic 
overload alarm circuit is fitted which can be 
utilised to give oral and visual warning of power 
supply breakdowns. The automatic coding 
unit can be seen in the left foreground of the 
illustration of the power pack. 

Tuning of the transmitter and receiver units 
(illustrated herewith) is effected by a thumb 
rotating knob, which controls the tuning 
capacitors in the transmitter or receiver circuits. 
These controls, coupled with the calibration 
graph, enable the unit to be preset to any 
desired frequency within the 210-240 Mc/s 
band. The frequency stability of both trens- 
mitter and receiver is such that the tuning 
controls can be located and locked on frequency, 
plus or minus } Me/s, without the aid of fre- 
quency check meters, &c. The beacon unit will 
respond to a maximum of twenty-five interroga- 
tions, after which the receiver blocks any 
further incoming interrogation pulses. Trigger- 
ing of the transmitter requires an aerial input 
to the receiver of less than 20 microvolts. 


——_—_>—_—__———_ 


Rapio Communication: Its History anp 
DEVELOPMENT.—H.M. Stationery Office has recently 
republished the handbook entitled ‘‘ Radio Com- 
munication: Its History and Development,” 
which was prepared originally by W. T. O’Dea, 
B.Sc., A.M.I.E.E., fifteen years ago. The book, 
which is suitably illustrated, traces the history of 
radio communication from the early discoveries of 
the nineteenth century up to 1934; major develop- 
ments since that date have been briefly sum- 
marised in a Foreword by G. R. M. Garratt, M.A., 
M.I.E.E. Copies of the handbook (price 3s. 9d., 
post free) can be obtained from the Science Museum, 
London, 8.W.7, or from any of the sale offices of 
H.M. Stationery Office. 
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Combustion Chambers for 
Open-Cycle Marine Gas 
Turbines* 

By R. F. DARLING, B.Sc. 
No. I 
Practica, WorK 


Chamber for Experimental Gas Turbine.—The 
first combustion chamber to be designed by 
Pametrada was for a small experimental gas 
turbine which was being designed at the request 
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flame tube. Only a small proportion of the 
total air flow is required for combustion, and the 
remainder is bypassed round the flame tube 
and left to mix with the combustion gases in 
the ducting between the combustion chamber 
and the turbine. The lay-out of the engine had 
not been finalised at the time when the chamber 
was first designed, and there was no information 
available on the length of ducting between the 
combustion chamber and the turbine. It was 
therefore assumed for the time being that this 
would be sufficient for the combustion and 
dilution gases to get thoroughly mixed, and no 
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of John Brown and Co., Ltd., one of the member 
firms. There was practically no experience 
available on combustion chambers for engines 
of this type. 

The main features of the experimental 
chamber as originally designed are shown in 
Figs. 1 and 2. It is of all-metal construction 
and is based on established aircraft practice, 
consisting essentially of an outer casing which 
is the pressure-containing vessel, and an inner 
cylinder, the flame tube, in which the actual 
combustion takes place. The air casing is con- 
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sprayer, which is of carefully streamlined shape. 

The igniter is a development of a design 
employed by C. A. Parsons and Co., Ltd. It 
consists essentially of a low-voltage arc, taking 
power from two 12V batteries ia series, the 
maké and break being manually performed. 
The entire component can be retracted out of 
the flame zone when not in use. 

The design calculations were carried out in 
December, 1945, but owing mainly to the diffi- 
‘culty in obtaining heat-resisting materials the 
chamber was not received at Pametrada until 
May, 1947. It was tested on the rig for the first 
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Fic. 1—Combustion Chamber for Experimental Gas Turbine 


steps were taken to accelerate the mixing 
process. 

In order to control the amount of air admitted 
to various parts of the chamber three dampers 
are incorporated. The first of these consists 
of a lantern ring which controls the total 
amount of combustion air passing through the 
swirl vanes and back plate holes. The second 
is a perforated conical plate, similar in shape to 
the back plate, and controlling the amount of 
air passing through the back plate holes alone. 
The third is a movable cylinder at the down- 








time on June 3rd, and tests continued until 
March 30, 1948, by which time 137 hours’ 
running had been carried out. 

Before discussing the tests it is necessary to 
say a word about the test rig. The only avail- 
able air supply was at atmospheric pressure and 
temperature, so that it was impossible to repro- 
duce the same conditions as were to be en- 
countered in the engine, and the question at 
once arose of what air flow, fuel flow, &c., were 
to be used. Fortunately, there has been a good 
deal of experience of similar problems in air- 
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Fic. 2—Air Flow Pattern through Experimental Combustion Chamber 


(Original Design) 
structed of aluminised mild steel and the flame 
tube is of a well-known 25/20 chromium-nickel 
heat-resisting material. Air velocities are much 
lower than those used in aircraft (about10ft per 
second at entry to the flame zone compared with 
18ft per second or more), and the chamber is 
correspondingly bigger but has a lower pressure 
loss. 

The combustion air is admitted to the up- 
stream part of the flame tube through two rings 
of holes in the back plate and also a set of 
peripheral swirl vanes. The swirl vanes are 
set a short distance downstream so that the 
issuing air cools the inner surface of the flame 
tube at the point where it would otherwise tend 
to get hottest. Secondary air is admitted 
through two rings of holes halfway down the 


* North-East Coast Institution of Engineers and 
Shipbuilders. Nov. 25th. Extract. 








stream end of the chamber, by means of which 
the space between the flame tube and air casing 
can be partially closed off, thus controlling the 
quantity of dilution air. In order to achieve 
uniform air flow the air is introduced via a jarge 
scroll or volute containing a set of straightening 
vanes, the effect being that the air is delivered 
radially inwards round the entire periphery of 
the chamber at its upstream end. 

The sprayer is housed in a special shroud, 
which partly shields it from radiation from the 
flame. Owing to the impossibility of cleaning 
or changing the sprayer without shutting down 
the engine, great importance has always been 
attached to the problem of keeping the face 
free of carbon deposits during long periods of 
running. The design is such that a small 
amount of air enters the shroud via a ring of 
small holes, and blows across the face of the 
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Fic. 3—Experimental Combustion Chamber with Modified 
Combustion and Dilution Zones 


craft work, and it has been found that test 
results can best be correlated with true operat- 
ing conditions if the inlet velocity and air/fuel 
ratio are kept constant. That is to say, the 
volume of air entering the combustion chamber 
and the ratio of air to fuel by weight are to be 
the same in the test as in the engine. The 
design full-power condition calls for an air mass 
flow of 9-33]b per second entering the com- 
bustion chamber at 658 deg. Fah. and 51-5 1b 
per square inch absolute. Hence the volume of 
air entering the combustion chamber is 75-1 
cubic feet per second. On the test rig the air 
is at about 65 deg. Fah. and 15 lb per square 
inch absolute, the density then being 0-077 Ib 
per cubic foot. Hence a volumetric flow of 
75-1 cubic feet per second would mean an air 
mass flow of about 5-8lb per second. The 
air/fuel ratio at the design point is about 119/1 
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by weight, but the part-load conditions call for 
weaker mixtures than this. It was therefore 
decided to test over a range of mixture strengths 
from 110/1 down to about 200/1, keeping the 
air flow constant at about 5-8 lb per second. 
Tests carried out under such conditions give 
no more than an indication of the probable 
performance on the engine. The pressure loss 
can be predicted fairly accurately from the test 
results, while as regards combustion efficiency, 
it is safe to say that 
this will improve as the 
pressure and tempera- 
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to the narrowing of the spray angle with 
increased fuel flow. Some carbon has tended 
to form on the back plate, but not in sufficient 
quantities to interfere with the running of the 
engine. The mechanical operation of the 
chamber has been fairly satisfactory. Some 
trouble was experienced with the igniter at first, 
due to hot gas from the combustion chamber 
leaking through and causing gradual deteriora- 
tion of the internal insulation. This was 
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on the test rig, but the 
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main troubles encoun- 
tered can be briefly 
described. The chamber 
as shown in Fig. 2 gavea 
disappointing perform- 
ance, the flame being ex- 
tremely long and with a 
very dirty exhaust. The trouble was quickly 
traced to two main causes: first, that the area 
of the dilution air passages had been over- 
estimated, leading to a deficiency in combustion 
air; and secondly, that too much air was 
issuing through the swirl vanes, leading to bad 
flame chilling at this point. When these 
troubles had been temporarily corrected by 
blocking up parts of the air passages concerned 
reasonably good combustion was achieved. It 
was found that the back-plate damper needed 
to be kept fully open under all conditions and it 
was therefore discarded altogether. 

The back plate and inner cylinder were 
noticed to be red hot at the end of each test, 
and some anxiety was felt about this, as tem- 
peratures were expected to be several hundred 
degrees higher all round on the engine. The 
combustion zone was therefore redesigned in an 
attempt to improve the external cooling. The 
modification is shown in Fig. 3, and it will be 
seen that the air is now directed more positively 
over the outside surface. Furthermore, the 
swirl vanes are now welded direct to the inner 
cylinder so as to act as cooling fins and further 
cooling fins are welded to the back plate. 

As has already been mentioned, the lay-out 
of the engine had not been finalised when the 
chamber was first designed, and it was not 
known how close the combustion chamber 
would be to the turbine. It later transpired 
that only about 6ft of ducting was to be avail- 
able for mixing, and the dilution zone was 
therefore modified as shown in Fig. 3 so as to 
produce more rapid mixing. } 

Final performance tests were carried out with 
the chamber in the condition shown in Fig. 3. 
Combustion efficiencies obtained are plotted 
in Fig. 4, while Fig. 5 shows the exhaust 
temperature distribution. The pressure loss 
had increased slightly as a result of the various 
modifications described, and now corresponded 
to a figure of 0-631b per square inch at the 
design full-power condition. The performance 
was not yet regarded as completely satisfactory, 
the main trouble being a continued tendency for 
carbon deposits to form on the back plate. It 
was thought possible, however, that the 
increased air temperatures on the engine might 
mitigate this trouble, and in fact it was felt 
that with the unavoidable limitations of the 
test rig there was little hope of obtaining any 
more useful information until some engine 
running could be carried out. In any case the 
chamber was by this time required for assembly 
on the test bed. 

Engine testing began in May, 1948, and is 
still continuing. The combustion chamber per- 
formance has been very much as expected, with 
the exception that the flame length has been 
somewhat greater than on the test rig for 
similar air/fuel ratios. This is probably due 
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Fig. 4—E ficiency of Experimental Combustion Chamb 


effectively cured by arranging for a small 
amount of cold high-pressure air to be >lown 
into the barrel of the igniter. There has never 
been the slightest difficulty in ignition, the 
procedure being to close the primary damper 
and open the internal valve of the sprayer, 
while at the same time operating the igniter. 
The primary damper is, of course, opened as 
soon as ignition takes place. Both the dampers 
have tended to get a little stiff in operation, 
but fortunately very little adjustment has been 
found necessary during running. The primary 
damper is normally kept fully open except 
during ignition, and air/fuel ratios are adjusted 
by means of the tertiary damper, the criterion 
being to prevent the flame from projecting past 
the downstream observation window. At the 
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Fic. 5—Temperature Distribution 8ft from Exhaust 
Range of Experimental Chamber 


richer mixtures, however, this is not possible 
even with the tertiary damper fully closed. 

At the time of writing the chamber has under- 
gone about 700 hours’ engine running in addition 
to rig tests. Owing to certain ‘“ teething 
troubles” in other components of the engine 
much of this running has been at temperatures 
considerably higher than were ever contem- 
plated when the chamber was designed, and as 
a result of this the aluminium coating of the air 
casing has suffered considerably. The flame 
tube and combustion zone, however, have 
shown no signs of scaling or distortion. 

Chambers for 3500 S.H.P. Marine Gas Turbine. 
—Towards the end of 1945, Pametrada decided 
to design and build a gas turbine of 3500 s.h.p. 
suitable for use in a merchant ship. This unit, 
which has been fully described in Reference 1, 
was to have a single high-pressure combustion 
chamber and two low-pressure chambers in 
parallel. It would obviously have been prefer- 
able to await the results of tests on the experi- 
mental chamber before proceeding with any 
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further designs, but unfortunately the time 
factor rendered this impossible. 

Instead, therefore, the design of all three 
chambers was based on exactly the same figures 
as the experimental chamber, with due allow. 
ance for the slightly different air/fuel ratios, in 
the hope that any lessons learnt from tiie 
experimental chamber would be directly applic- 
able also to the others. One or two siligiit 
changes proved unavoidable, however. Fr 
instance, the dilution zones had to be design: d 
to give rapid mixing of the combustion and 
dilution gases, and this was done in a mann:r 
very similar to that employed in the later 
modifications of the experimental chamb:r 
(c.f. Fig. 3t). The inlet scrolls were also of 
slightly different design with the object of 
keeping down the external diameter, the effe:t 
being that the air flowed through the straighte:- 
ing vanes in an axial rather than a radial 
direction. The igniters worked on the ‘same 
basic principle as before, but were automatic 
in operation, being actuated by a solenoid with 
make-and-break device. In other respects, 
however, each chamber was virtually a scaled-up 
model of the experimental one. The use of a 
single low-pressure chamber would have in- 
volved a considerable increase in size owing to 
the increased volume of gas at this point in the 
cycle. It was therefore decided to use two 
chambers in parallel.{ The two exhausts were 
mixed through a special grid before passing to 
the low-pressure turbine. The sprayers were 
automatic in operation. 

/At the time of writing the high-pressure 
chamber has undergone preliminary trials on 
the test rig. It has been found, as in the experi- 
mental chamber, that the dilution air passages 
are too large, and also that the air coming 
through the swirl vanes is chilling the flame. 
Modifications are in hand to correct these 
troubles. 

REFERENCE 

1 T. W. F. Brown, “ British Marine Gas Turbines,” 

N.E.C. Inst., Vol. 65, 1949. 


(To be continued) 





Continental Engineering News 
The Compostilla. Thermal Power Station, 
Spain 


In July, 1949, General Franco officially 
opened the new thermal power stacion at 
Compostilla, owned by the Empresa Nacional 
de Electricidad, S.A. The station is at present 
equipped with one generating set of 25,000kW, 
and a second similar set will be put in service 
within the next two months. The station will 
subsequently be provided with plant with a 
total capacity of 140,000kKW or 150,000kW. 
The transmission line Compostilla-Mudarra— 
Valladolid, at present operated at 132kV, will 
become the first line of a new Spanish 220-kV 
transmission supply system. At present 83 per 
cent of the electrical energy generated in 
Spain is supplied by hydro-electric plants and 
17 per cent by thermal plants. 


A New Highway in Warsaw 

Warsaw paid an extremely heavy 
tribute to the war. Amongst the damage 
sustained by the Polish capital the most 
important was the destruction of all bridges 
over the River Vistula, thus severing Warsaw 
from its suburb Praga. Soon after the libera- 
tion of the country the authorities erected two 
temporary bridges. In 1946 the Prince 
Poniatowski Bridge, a steel structure 1650ft 
long, for the highway traffic and a railway 
bridge near the Citadel were restored. 

In 1947, however, the two temporary bridges 
collapsed during the breaking-up of the ice, 
the Poniatowski bridge remaining the only 
highway link between Warsaw and Praga. 
To remedy this situation the authorities con- 
cerned decided to restore the old Kierbedz 
Bridge and to build a new highway linking 
the Eastern and Western parts of Warsaw. 
The new highway called Highway W-Z, is 
22,000ft long. The roadway is provided with 
green belts 58ft wide. It was opened officially on 


tT Drawings from Reference 1 were roduced in 
Tue Enornese, Dec. 24, 1948, pages 643, Old. 
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July 22nd. The W-Z highway includes several 
engineering structures, two viaducts, a sub- 
way and a highway bridge. The subway is a 
reinforced concrete structure 650ft long. It is 
54ft wide and 20}ft high. The tunnel is pro- 
vided with longitudinal ventilation and 
lighting regulated by photocells. 

The new bridge, which replaces the old 
Kierbedz Bridge, is a steel structure, 1574ft 
long. The structure, called Silesia-Dabrowa 
Bridge, accommodates a 49ft roadway and two 
9-9ft cantilevered footpaths. It consists of 
six spans of the plate-girder type, assembled by 
rivets. The main girder is 19-6ft high at the 
springings and 9-8ft at the crown. High ten- 
sile St.52 steel was used for the main members 
of the bridge ; the contract required the placing 
of about 6000 tons of steel. 


Irrigation of the Tisza River Valley, 
Hungary 

: The Tisza River, which originates in 
the north-eastern part of the Carpathian Basin, 
crosses the Great Hungarian Plain and ends 
at the Danube in Yugoslav territory. The river 
is 600 miles long, of which 370 miles is in Hun- 
garian territory. The valley of the Tisza River 
is considered the driest part of Hungary. 
In order to improve this situation, the autho- 
rities concerned prepared as early as 1937 
a scheme for the irrigation of the valley, which 
contains provision for the construction of 
important hydraulic works. 

According to @ paper published in Travaua 
by Mr. E. Mosonyi, Manager, Hungarian Ser- 
vice of Hydraulic Works, the progress in the 
realisation of this scheme may be summarised 
as follows: a dam and a lock have been built 
on the K6érés River, a tributary of the Tisza. 
Other dams and locks will be built on the Kérés 
River, making this waterway navigable to 
600-ton barges. When completed these hydrau- 
lic works will ensure the irrigation of 35,000 
acres of ground. By now about 30 per cent of 
this programme is completed. The problem 
of the regulation of the Tisza River has b:en 
studied since 1945. ‘The river will be provided 
with an upstream dam near the Tiszalék vil- 
lage and a downstream dam near the city of 
Szeged, a distance of about 250 miles. Between 
these dams will be created one or two inter- 
mediate waterfalls, provided with locks. It 
is estimated that these works when completed 
will ensure the irrigation of some 700,000 acres 
of land. In addition, the River Tisza will be 
made navigable to barges which bring coal from 
the Borsod basin and gravel from the Sajo valley 
to areas lacking these materials. The canalisa- 
tion of the Tisza has also a great importance as 
regards the supply of electric energy in the 
country, which will be increased by some 15 per 
cent (about 21C million kWh a year). 


World’s Longest Power Transmission Line 


Owing to the northerly situation of 
the major water power resources in Sweden, 
and the fact that consumer centres are situated 
mainly in central and southern Sweden, a 
number of long transmission lines form an 
important characteristic of the Swedish system 
of electricity supply. As more power gradually 
becomes available, with the completion of 
projected power schemes, the existing 220-kV 
transmission system will no longer be adequate, 
and it is proposed to supplement it with 380-kV 
lines of considerably greater capacity. The 
Swedish State Power Board is now engaged in 
building such lines, which, when fully com- 
pleted, will be the biggest in the world. 

The first stage of this work includes a line 
about 600 miles long from MHarspranget, 
situated 22 miles north of the Arctic Circle, 
to Hallsberg. At Midskog, halfway between 
the two terminals, a transformer station will 
be built when the 380-kV line is linked with 
the 220-kV network. The power cables of this 
long line are suspended from high-tensile steel 
towers, of which there are 3000 in all, each weigh- 
ing about 7 tons. All the steel parts of the 
towers are hot galvanised, and the lower 
sections are dressed with zinc sheet as additional 
protection against corrosion. The standard 
span is 1080ft and the height of the cross beam 
above the ground level 75ft; the clearance 
between phases is 39ft. Double conductors 
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are used, consisting of two steel-aluminium 
cables per phase, with a diameter of 1-25in. 
The two cables are suspended side by side with 
a clearance of 18in. 

According to the present programme, the 
first generator at the Harspranget power 
station is scheduled to come into operation at 
the beginning of 1951. By that time the line 
from Harspranget to Hallsberg should also be 
completed, and will at first be operated at 
220kV, being connected directly to the existing 
220-kV systems at Midskog and Hallsberg. 
Towards the end of 1951 two further generators 
at Harspranget will be ready for service, and 
then the 380-kV system will be put into opera- 
tion. The cost of the entire system will, it is 
estimated, amount to about 23) million Swedish 
crowns (£154 million). 


= ee Hydro-Electric Plant, Switzer- 
n 


The Grand Council of the Ticino 
Canton has recently granted a concession for 
the exploitation of the electric energy of the 
Maggia River. Plans have been prepared for 
the construction of three storage reservoirs, 
situated at a high altitude and containing water 
equivalent to some 100 million kWh of energy. 
Preliminary works, such as road construction, 
bridge strengthening and geological borings 
are being carried out at present. 

The first stage of the scheme involves the 
construction of a dam at Sambuco at an altitude 
of 5000ft, which will retain some 65 million 
cubic yards of water. The dam will be 328ft 
high and 820ft long. A tunnel, 34 miles long, 
will lead water to the power station at Peccia, 
in the central part of the Lavizzara valley, 
thus producing about 85 million kWh of elec- 
trical energy annually. From Peccia water 
will be led to the Cavergno power station, near 
Bignasco, in the valley of the Maggia River, 
from where a tunnel 17 miles long will carry 
the water to the 7 million cubic yard compensa- 
tion reservoir at Palagnedra (Centovalli) at an 
altitude of 1600ft. Penstocks will then lead 
the water to the Verbano power station, built 
in the mountains between Porto Ronco and 
Brissago. 

In this way the water head from 4700ft 
(Sambuco) to 640ft (Maggiore Lago) will be 
utilised to produce energy estimated at 750 
million kWh annually. It is estimated that 
the first stage will be completed by the end 
of 1953 at a cost of 240 million Swiss francs 
(about £2 million). The cost of the whole 
scheme is estimated at 550 million Swiss francs 
(£44 million). The Maggia hydro-electric 
plant, when completed (within six to seven 
years), will produce about 1100 million kWh 
of electrical energy annually. 


Railway Electrification in Holland 


The Netherlands Railways has decided 
upon a programme of conversion which will 
eventually electrify all Dutch main lines. It is 
intended to make use of electric traction on 
these lines for freight traffic as well as for 
passengers. A considerable electrified system 
existed before the war, but the installations 
were almost completely destroyed during the 
occupation. All these lines, totalling 350 miles, 
have now been put back into service and have 
been extended by the lines Amsterdam- 
Amersfoort and Utrecht-Baarn, while the line 
to Eindhoven and South Limburg was com- 
pleted in May, 1949 to give a total of 480 miles 
of electrified lines. Electrification of the line 
Dordrecht-Lage Zwaluwe-Breda-Tilburg-Boxtel 
is now being carried out; its completion is 
expected early in 1950. A number of other lines 
will then be tackled, which on completion will 
raise the total length of electrified lines to 800 
miles. The associated programme of locomotive 
building commenced this year with the importa- 
tion of three units from Switzerland and the 
construction of seven at home under Swiss 
patent licence. An order has been placed in 
France for the construction of fifty more. The 
available coaching stock is to be extended by 
the construction of a series of new electric train 
sets. 
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Personal and Business 


Mr. C. A. P. SourHWELL has been nominated as 
President of the Institute of Fuel for 1950-51. 


Mr. B. J. Tams has been appointed general 
manager of Brockhouse Engineering (Southport), 
Ltd. 

Mr. D. G. Sroxses, A.M.I.Mech.E., has been 
appointed general sales manager of Leyland Motors, 
Ltd. 


Mr. H. Mitnes has been appointed general 
manager at the Wolverhampton works of J. Brock- 
house and Co., Ltd. 

Mr. C. H. Brapsury, M.I.C.E., M.I.Mech.E., 
has been appointed chief engineer of Petters, Ltd., 
small engine division, Staines. 

Tue Ministry or Crvit AVIATION states that its 
Information Branch has now been moved to Ariel 
House, Theobald s Road, London, W.C.1 (telephone, 
Chancery 3366). 

Wiutu14mM BEARDMORE AND Co., Ltd., states that 
Mr. James R. Mowat, F.I.M., chief of research at 
its Parkhead steel works, has been appointed a 
special director. 

THe Copper DEVELOPMENT ASSOCIATION 
announces that its London office is being transferred 
to its headquarters at Kendals Hall, Radlett, Herts 
(telephone, Radlett 5616). 

Tue Export Crepirs GUARANTEE DEPARTMENT 
has opened a new office at 14, Castle Street, Liver- 
pool, 2 (telephone, Liverpool Central 5756; tele- 
grams, ‘‘ Exportcred, Liverpool 2 ”’). 

CoLtonEL R. T. GRANTHAM has relinquished his 
post as general sales manager of the Brockhouse 
Organisation to become managing director of 
Overseas Motor Transport, Ltd., Nairobi, Kenya. 

Tue Institution or Mininc AND METALLURGY 
announces the election of Colonel L. C. Hill as 
President for the session 1950-51. He will take 
office at the annual general meeting on May 18, 1950. 

Gurst Keen Batpwriys Iron anp STEEL Com- 
PANY, Ltd., announces the retirement of Mr. L. V. 
Amor, M.I.Mech.E., from the position of chief 
engineer. Mr. Trevor Jenkins, M.I.Struct.E., is 
now acting chief engineer. 

Tue MINISTRY OF SUPPLY announces the appoint- 
ment of Mr. Stewart Scott Hall as Director-General 
of Technical Development (Air). The post of 
Principal Director of Technical Development (Air), 
which Mr. Scott Hall formerly held, has been 
abolished. 

RELIANCE ELectrricaL Wrre Company, Lid., 
and Reliance (Cords and Cables), Ltd., state that 
the name of their parent company, the General 
Gas and Electricity Company, Ltd., has been 
changed to Reliance-Clifton Cables and Industrial 
Products, Ltd. 

Tue EnousH Ezecrric Company, Lid., 
announces that the headquarters of the diesel engine 
division have been transferred to Brownsover Hall, 
Rugby (telephone, Rugby 2278), where the adminis- 
trative work and that of the sales, estimating, con- 
tracts and design departments is carried out. Mr. 
A. V. Wilkin is general manager of the division, and 
the following appointments have also been made :— 
Mr. C. R. Parker, assistant general manager; Mr. 
L. I. Hadlow, chief estimating engineer ; Mr. G. N. 
Petty, chief sales engineer ; Mr. F. V. Morgan, chief 
contracts engineer, and Mr. J. A. Barker, chief of 
dual fuel department. 

On January 1, 1950, the Hotpoint Electric 
Appliance Company, Ltd., an associate of the 
British Thomson-Houston Company, Ltd., will 
assume direct responsibility for the appliances that 
it markets and the title of the Peterborough factory 
will change from “ B.T.H.” to ‘“‘ Hotpoint.” Mr. 
C. W. Stoodley, until recently general superin- 
tendent of the B.T.H. Rugby works and sub- 
factories, has been appointed general works manager 
of the Hotpoint Company, and his previous post 
will now be filled by Mr. H. Dreghorn, B.Sc. Other 
B.T.H. appointments include that of Mr. B. E. 
Pedler as planning engineer and Mr. L. Sayles as 
works plant engineer. 

Mr. H. G. Netson, A.M.I.C.E., A.M.I.Mech.E., 
A.M.I.E.E., has been appointed deputy managing 
director of the English Electric Company, Ltd. He 
will relin uish his appointment as managing director 
of D. Napier and Son, Ltd., but will retain his seat 
on the boards of that company, of Marconi’s Wireless 
Telegraph Company, Ltd., of English Electric Valve 
Company, Ltd., and English Electric Export and 
Trading Company, Ltd., and will continue to be in 
close administrative touch with all those companies. 
Mr. H. Sammons, M.I.Mech.E., F.R.Ae.S., has been 
appointed ma . ging director of D. Napier and Son, 
Ltd., in succession to Mr. Nelson. Air Vice-Marshal 
Sir Conrad Collier, K.C.B., who has taken up an 
appointment with the English Electric Company, 
Ltd., has been elected to the board of D. Napier 
and Son, Ltd., and will act as consultant to the 
board of Marconi’s Wireless Telegraph Company, 
Ltd., on the use of radio in the operation of aircraft. 
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Industrial and Labour Notes 


The T.U.C. and the Economic Situation 


The Trades Union Congress has now 
circulated to its affiliated organisations a 
document, prepared by its Economic Com- 
mittee, containing recommendations on matters 
of union policy arising as a result of devaluation. 
The document, which was approved by the 
T.U.C. General Council on Wednesday of last 
week, has been in preparation for several weeks 
past, during which time there have been a 
number of meetings of the Economic Com- 
mittee and discussions with members of the 
Government. The statements made in the 
document, the T.U.C. says, represent the 
unanimous recommendations of the Economic 
Committee, recommendations which were 
endorsed—almost unanimously—by the General 
Council last week. 

The document says that the T.U.C. General 
Council is agreed that, following devaluation, 
there is greater need than ever for unions to 
exercise with restraint their traditional right 
to pursue wage claims. It emphasises that 
devaluation has been adopted as an alternative 
to deflation, and observes that ‘“‘ the dangerous 
inflationary tendencies which devaluation inevi - 
ably intensifies must be counteracted by rigorous 
restraints upon all mcreases of wages, salaries 
and dividends.” At the same time, the General 
Council insists that the existing machinery 
of voluntary negotiation must be preserved 
as the only method of governing the adjust- 
ment of wages and working conditions, and of 
maintaining the authority of unions in the 
day-to-day settlement of industrial problems. 
The document goes on to urge, however, that 
“‘ whilst it is the responsibility of unions them- 
selves to operate the wages policy, unions 
must pay regard to the realities of the economic 
situation in framing their policy, and act 
loyally in conformity with the policy now 
recommended by the-General Council.” 

The main recommendation is that the unions 
should reconsider existing wage claims and 
sliding-scale arrangements with a view to 
holding agreed wage rates stable whilst the 
Interim Index of Retail Prices remains between 
upper and lower limits of 118 and 106. There 
is @ condition, however, that if and when the 
index figure reaches either the upper or the 
lower limit, both sides of any industry should 
be entitled to resume the normal consideration 
of wages questions in accordance with the 
provisions of their agreements, and that cost- 
of-living agreements should again operate. 
If neither of those limits should be reached 
before January 1, 1951, it is suggested that 
the arrangement proposed should continue 
until that date and then be reviewed in the 
light of existing facts. In making this recom- 
mendation, the General Council recognises 
‘that the problem of the standard of living 
of low-paid workers may call for consideration 
in certain cases, but, nevertheless, urges that 
in consideration of even such cases regard be 
had to the general economic problems necessitat- 
ing rigorous restraint.””’ Another matter urged 
by the General Council is that the utmost 
publicity should be given in each industry 
to all constructive suggestions for increased 
productivity and efficiency, “not excluding 
overtime working.” Finally, the General 
Council expresses its intention of maintaining 
a constant review of the operation of its policy, 
and will report its conclusions periodically to 
affiliated unions. 

The T.U.C. proposes to call a conference, in 
the first half of January, of the executives of 
all its affiliated unions. To assist the dis- 
cussions, @ fuller statement dealing with the 
problems of devaluation is to be prepared and 
circulated. 


Trade Union Membership 
The November issue of the Ministry 
of Labour Gazette includes figures showing the 


membership of trade unions which have their 
headquarters in the United Kingdom. The 
figures, which relate to the end of 1948, show 
that the total union membership was then 
about 9,301,000, and that it was distributed 
amongst 706 organisations of employees, cover- 
ing salaried and professional workers as well 
as manual wage earners. At the end of 1947, 
the total membership of United Kingdom trade 
unions was reckoned to be 9,142,000, so. that 
during last year there was a net increase of 
159,000. 

The number of unions continued to decline 
last year, there being 706, compared with 733 
at the end of 1947, but there were nevertheless 
just over +00 unions in 1948 each with a mem- 
bership of under 1000. On the other hand, 
there were seventeen unions each with a total 
membership of 100,000 or more. In the group 
of trades classified by the Ministry of Labour as 
“Metal Manufacture, Engineering, Shipbuild- 
ing, Electrical Goods, Vehicles and other Metal 
Trades,” the total union membership was 
1,666,860. The returns also show that at the 
end of last year the number of federations of 
trade unions in the United Kingdom was fifty, 
the same number as at the end of 1947. 

It is of interest to recall that in 1892—the 
earliest year for which statistics are available— 
the total membership of trade unions in the 
United Kingdom was just over 1,500,000, a 
figure which was increased to 2,500,000 by 
191¢. That total increased year by year, with 
a few exceptions, until in 1920 it reached a 
peak of nearly 8,350,090. Then there was a 
steady decline until 1933, when membership 
of trade unions was reported to be about 
4,400,000. The figure began to rise again in 
1934 and has shown an almost continuous 
increase since then. 


,Changes in Wage Rates 


The Ministry of Labour has stated 
that, in the industries covered by its statistics, 
changes in wage rates in the United Kingdom, 
which came into operation during October, 
resulted in an aggregate increase of approxi- 
mately £134,000 in the weekly full-time wages 
of 783,000 workpeople. Among those who 
received increases were labourers in the building 
industry and workers in civil engineering con- 
struction, whose rates were advanced by a half- 
penny an hour. Adult male unskilled workers 
in the shipbuilding and ship-repairing industry 
also received arise, which amounted to 2s. a 
week in the national plain time rate for workers 
employed on new shipbuilding work, with an 
additional allowance of 3s. a week on work 
recognised by practice as ship-repair work. 

The Ministry has estimated that changes in 
wage rates in the first ten months of this year 
have meant an aggregate increase of £946,300 
in the weekly wages of 4,976,000 workers. 
The index of rates of wages (June 30, 1947= 10) 
was, for all workers, 109 at the end of October, 
compared with 107 at the end of December, 
1948. 


Trade Disputes 

Stoppages of work arising from indus- 
trial disputes, reported to the Ministry of 
Labour as beginning in October, numbered 
110. There were also twelve stoppages, which 
started prior to October, still in progress in the 
early days of that month. The Ministry says 
that in these 122 stoppages, approximately 
14,300 workers were involved in October, and 
that, in the aggregate, 60,000. working days 
were lost. This was an improvement on the 
preceding month, when there were 145 stoppages 
of work, involving 34,500 people and causing a 
loss of 142,000 working days. 

Of the October stoppages, seventy-two 
occurred in the coal-mining industry, affecting 
5700 men and resulting in a loss of 9000 working 
days. There were also twenty-one stoppages of 


work in the metal, engineering and shipbuilding 
industries. In them, 3900 workers were 
involved, and it is calculated that 26,000 work- 
ing days were lost. Stoppages of work through 
disputes numbered 1239 in the ten months o! 
this year ended October. They affected 405,400 
workpeople and were responsible for an aggre- 
gate loss of 1,665,000 working days. 


Railway Shopmen’s Wages 


It was announced at the end of last 
week that the Railway Executive had rejected 
the wage «laim submitted by the National 
Union of Railwaymen and the Confederation 
of Shipbuilding and Engineering Unions in 
respect of men employed in railway workshops. 
The actual amount was not specified, but the 
claim asked for a ‘‘ substantial increase” in 
the wages of about 140,000 workers. It also 
included overtime rates for Saturday work. 
It is understood that the N.U.R. and the 
Confederation of Shipbuilding and Engineering 
Unioas will now call a meeting of their repre- 
sentatives on the Railway Shopmen’s National 
Council to consider the rejection. 


Interim Index Of Industrial Production 


The index number of industrial pro- 
duction (1946=100), which is prepared by the 
Central Statistical Office, has been estimated 
provisionally at 132 for September, compared 
with 119 for August. Figures for the corre- 
sponding months of 1948 were 124 and 110 
respectively. 

In the manufacturing industries the index 
number has been estimated at 136 for Sep- 
tember, compared with 122 for August. The 
figures are adjusted for the number of days— 
excluding Sundays—in each month, but no 
allowance is made for annual or public holidays. 
The figure for August is affected, therefore, by 
the number of firms which close for holidays 
during that month. 


The Joint Consultative Committee 


The Joint Consultative Committee of 
the Ministry of Labour’s National Joint 
Advisory Council met on Wednesday of last 
week. In addition to representatives of the 
British Employers’ Confederation and the 
Trades Union Congress, the Committee now 
includes representatives of the National Coal 
Board and the British Transport Commission. 

One of the matters which the Committee was 
asked to consider was measures for facilitating 
the recruitment of labour to dollar exporting 
and dollar saving industries and undertakings. 
It was agreed that existing arrangements for 
allocating ‘‘first preference’? to vacancies 
should be reviewed, in order that the utmost 
emphasis might be put on work contributing 
directly to the present-day economic and 
financial needs of the country. In addition, 
both sides of the Committee undertook to 
remind their constituent organisations of the 
desirability of registering prospective redund- 
ancies or discharges with the employment 
exchanges at the earliest possible moment, in 
order to minimise the risk and time of idleness 
between one job and another. 

The Committee also discussed the control of 
labour as now operated through the Control of 
Engagement Order and the use of the power of 
direction. It was felt that the present situation 
required some restriction on the range of 
employments offered by employment exchanges, 
and that there was scope for some tightening-up 
of the administrative machinery for the opera- 
tion of the controls, particularly with reference 
to the practice of nominations by employers. 

Other matters to which the Committee gave 
some attention were the stimulation of joint 
consultative machinery in industry, wage and 
salary incentive schemes and hours of work in 
relation to output. 
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French Engineering News 
(From our French Correspondent) 


The §8.N.C.F. deficit estimated for 1950 
amounts to 90 milliard francs, or one-third of 
the receipts. This figure takes into account 
expected improved output. If not realised, the 
deficit will be 140 milliards. Personnel employed 
by the railways will be reduced to 456,000 by 
the end of 1950, as against 515,000 in 1938. 

* * * 


Five 625 h.p. diesel locomotives delivered 
to the Madagascan Railways by the Cie de 
Constructions Mécaniques have given excel- 
lont service on the Tamatave-Tananarive line, 
which is 367km long and reaches a maximum 
altitude of 1505m. The railways are now 
ordering seven new locomotives of the same 
type, which will be equipped with the new 
standardised Sulzer diesel engine. In an 
article by M. Bize, chief engineer of the Algerian 
Railways, he states that the network comprises 
five widths of track. Each year 50km to 69km 
of track are renewed on the full-gauge net work, 
rails removed being used to renew the narrow- 
gauge lines. In order to unify and improve the 
service, renewal with a standard 46kg rail is 
now planned. At present more than half the 
main-line traffic is diesel-drawn. An order for 
375 trucks has been placed with a French firm, 
and all new or recent rolling stock ceded by the 
$.N.C.F. is provided with compressed air 
automatic braking. By the end of 1950 all 
goods trains will be supplied with continuous 
braking as for passenger trains. Because 
diesel-electric traction offers such advantages, 
the Algerian railways have decided to reduce 
steam locomotives to 200 in four years and to 
acquire more diesel-electric, locomotives. 
Within the next five years 120 stainless steel 
carriages are also to be acquired ; a first series 
of forty will be in use next year. In addition, 
four large-capacity trains for the Oran-Bechar 
line are under construction in France. Two 
important plans are being studied by the 
Algerian Railways: one for a new connection 
between Algeria and Morocco, and the second 
for the prolongation of the Tebessa miaing 
line to the important phosphate seam at 
Djebel-Onk. 

* * * 

Charbonnages de France are constructing 
at Carling, in Lorraine, what is to be one of the 
largest thermal generating stations in Europe. 
The installed capacity will be 200.000kW. It 
will be completed in 1953 and 1955 by two 
100,000kW sets, enabling the plant to produce a 
total of 2 to 24 milliard kilowatt-hours annually, 
which is more than the Genissiat production. 
The Carling plant will be fed by low-quality 
coal from the Lorraine basin, carried by four 
conveyors, two 9km. long and the other two 
5km long. The power generated will be partly 
used for pumping water in the mine galleries of 
the basin and will also supply current to French 
industry. Work on the plant was started in the 
spring of 1948, and it is expected that the first 
100,000kW group will start work in the third 
quarter of 1950 and that the second will be in 
service in early 1951. 

* * * 

The end of 1949 has been very favourable to 
the French steel industry and France is now the 
third steel exporter in the world. Total exports 
exceed the 1938 monthly average by 35 per cent. 
Foreign orders remaining to be completed 
before the end of this year will give a total 
export volume of 1,500,000 tons. During the 
first nine months of 1949 monthly exports were 
120,000 tons, compared with Great Britain’s 
monthly average of 10,500 tons. This result 
contrasts with other steel producers who are 
having increasing difficulties in finding markets, 
and this is reflected in their production. The 
German industry is expected to show a reduc- 
tion of 152,000 tons for October, giving total 
production of 693,000 tons. The Luxemburg 
drop has been even more marked. The situation 
in the French industry is held to be due to the 
excellent quality of products and also the fact 
that the franc is ‘‘ soft ’’ currency, so that some 
countries like Argentina, which cannot pay for 
imports in dollars, Belgian francs or pounds 
sterling, can buy French goods. 
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Notes and Memoranda 


Rail and Road 


Servictine D1acraM For Mines Locomortives.— 
The Hunslet Engine Com , Ltd., of Leeds, has 
prepared a series of i i harts dealing with its 
mines and other classes of straight diesel locomo- 
tives, to supplement the instruction books which 
the company supplies to all users. The purpose of 
the charts is to indicate every lubrication and 
regular servicing point in the mechanical portion, 
engine and transmission. On these charts direct 
indication to the item on a drawing is supplemented 
by a tabular note as to the attention required at 
each point, the number of similar points on the 
locomotive, and the times at which attention is 
required, the whole forming, in effect, complete 
servicing instructions on one sheet. 

A British Motor SHow 1x New Yorx.—The 
Society of Motor Manufacturers and Traders is to 
organise a British Motor Show in New York from 
April 15 to 23, 195). It will be held in the Grand 
Central Palace, Lexington Avenue, New York, 
where 40,000 square feet of space will be taken. 
The exhibits will be not only British motor vehicles, 
but motor cycles, cycles, diesel engines, accessories 
and transport service equipment. To mark the 
importance which the motor industry places on 
supporting the dollar drive, the Society has made a 
grant of £10,000 out of its funds towards the expenses 
of the Exhibition. The preliminary work is now 
being carried out and the final arrangements wii! 
be made in the U.S.A. by a committee under the 
Society’s representative there, Sir William Welsh. 

C.P.R. Dreset Locomotive OrprEeR.—The 
Canadian Pacific Railway has placed an order for 
fifty-eight diesel locomotives for freight haulage 
work on the Schreiber division of the system between 
Fort William, Ont., and Cartier, Ont. Of these 
locomot ves, which will cost some 12 million dollars, 
f .ty-four will be built by the Montreal Locomotive 
works and fourteen by General Motors Diesel, Ltd. 
The units will be a.: ongst the first of the type to be 
manufactured in Canada, and they mark the 
establishment of an important new industry in the 
Dominion. The engines being built by the Montreal 
Locomotive Works will be modelled on the diesel 
locomotives produced by the American Locomotive 
Company at Schenectady, N.Y., and the General 
Motors locomotives will be counterparts of those 
built by General Motors, Illinois. 


Air and Water 


I.N.A. ScHotarsuips.—Five scholarships in 
naval architecture and marine engineering are 
offered for competition in 1950 by the Institution 
of Naval Architects. They are tenable for three or 
four years, according to the length of the course at 
the university selected. The naval architecture 
scholarships are the Elgar, open to British appren- 
tices or pupils in the Royal Dockyards or private 
shipyards, worth £175 per annum, age limit twenty- 
three, and the Trewent, open to British subjects 
who are, or have been, apprentices or pupils in 
private shipyards, worth £175 per annum, age limit 
nineteen. The closing dates for entries for these 
scholarships are January 16, 1950, and May 23, 
1950, respectively. The scholarships in marine 
engineering are the Parsons and Yarrow, each 
worth £175 per annum, and open to British appren- 
tices or pupils in marine engine works or the Royal 
Dockyards, age limit twenty-one, and the Denny, 
worth £130 per annum, and tenable for four years 
at Glasgow University, with apprenticeship of five 
years, open to British subjects who have not yet 
begun their apprenticeship, or served not more than 
one year of it with William Denny and Brothers, 
Dumbarton, and who have previously attended an 
approved public school or a school under an educa- 
tion authority, age limit nineteen. Entries for these 
scholarships close on May 31, 1950. 


Miscellanea 


INSTITUTION OF BRITISH AGRICULTURAL ENGI- 
NEERS.—The Counci of the Institution of British 
Agricultural Engineers has announced with regret 
the resignation of Mr. G. D. Betty, who has been 
secretary of the Institution since 1947. His successor 
as secretary is Mr. D. St.J. Magnus. 

PERMANENT HEADQUARTERS FOR TELEVISION.— 
The B.B.C. announces it has decided to develop its 
White City site in Ay stages. Mr. Graham Daw- 
barn, M.A., F.R.I » has been appointed archi- 
tect for the first on: in association with Mr. M. T. 
Tudsbery, M.I.C.E., the Corporation’s civil engineer. 
The appointment has been made from names put 
forward by the R.I.B.A., which was informed of the 
nature and scope of the project. The first stage 
will absorb some 7 acres and will be devoted to 
television. The decision to develop the site in this 


manner, instead of holding a planning competition 
for the whole, as was originally intended, has been 
taken in order to preserve the flexibility necessary 
to meet changing demands in the most efficient 
manner. Mr. Howard M. Robertson, F.R.I1.B.A., 
and Professor W. G. Holford, F.R.I.B.A., have 
consented to act as architectural advisers to the 
B.B.C. in connection with the project. 


Tue BririsH Assocration.—The 1950 meeting 
of the British Association for the Advancement of 
Science is to be held in Birmingham from August 
30th to September 6th. Sir Harold Hartley, F.R.S., 
has been elected President of the Association, and 
Dr. Edward Hindle, F.R.S., and Sir Richard South- 
well, F.R.S., are the general secretaries. Professor 
Andrew Robertson, F.R.S., has been elected 
President of Section G (Engineering). 


THE TRAINING OF AGRICULTURAL ENGINEERS.— 
A conference to discuss the training of agricultural 
engineers is to be held at the Institute of Education, 
Malet Street, London, W.C.1, on Saturday, Decem- 
ber 10th, from 10 a.m. to 12.30 p.m. The principal 
speakers will be Dr. Cornelius Davies, of the 
National Agricultural Advisory Service, who will 
deal with “ Agricultural Engineering as a Career,” 
and Mr. J. O. Thomas, Principal of the Lackham 
School of Agriculture, who will speak on “ School 
Subjects and their Relation to the Training of 
Potential Agricultural Engineers.” The arrange- 
ments for the conference are being made jointly 
by the Association of Agriculture, the Institute of 
Education, and the Institution of British Agricul- 
tural Engineers. 

TEMPORARY FooTBRIDGE OVER THE THAMES.— 
The L.C.C. has been asked by H.M. Government 
to co-operate in the provision of a temporary foot- 
bridge for the F stival of Britain upstream of 
Charing Cross railway bridge and leading from 
Victoria Embankment to the Exhibition on the 
South Bank. The north end of the footbridge will 
be sited in the Victoria Embankment Gardens. 
The superstructure is to be of Bailey bridging 
material and will be erected by the military 
authorities. The Council, as agents of the Govern- 
ment, will carry out the construction of river piers, 
protective works and grillages, and a_ special 
approach platform and stairways at the Charing 
Cross end of the bridge. The cost is estimated at 
£80,000, and the maintenance charge at not exceed- 
ing £200. 


Metat-CasEep Basic Bricks.—We have received 
a note from General Refractories, Ltd., pointing 
out that chemically bonded basic bricks are being 
used in basic open-hearth furnaces in increasing 
quantities, and that trials have shown that these 
bricks give a longer life if jointed with metal plates. 
For this reason the company has now begun the 
manufacture of completely metal-cased bricks in 
three qualities. These bricks, which are cased on 
all four sides, are made in normal standard sizes 
for a variety of applications. Among the advan- 
tages claimed for “* Ferroclad ” bricks, as they are 
known, are the following :—The case, being bonded 
to the brick during manufacture, adheres rigidly ; 
loose plates do not have to be handled ; bricks are 
protected during transit; no jointing material is 
required ; spalling is eliminated, &c. 


MEASUREMENT OF Propuctiviry.—The Joint 
Committee of the Institution of Production Engi- 
neers and the Institute of Cost and Works 
Accountants, which was set up in January, 1949, 
has issued an interim report on investigations into 
methods of measuring productivity. The Committee 
has only begun to explore this very complex pro- 
blem, and the present booklet embodies the results 
of the first few months’ work. Researches have been 
confined in the first insta ce to examination of 
existing techniques of measurement, and some 
interesting facts have come to light. The report 
states that there appears to be room for improve- 
ment in the level of machine utilisation in British 
industry. The Committee recommends the pro- 
vision of better cost and statistical information for 
supervisory staff, and advocates the establishment 
of uniform principles of work measurement and a 
unified system of training for time study engineers, 
in order that time study rates may be used for pur- 
poses of comparison between firms. It is pointed 
out that if incentive plans and bonus payments 
based on output are to be economically sound and 
provide genuine long-term incentives, they must be 
based on sound principles. The Committee is 
convinced that a common measurement of pro- 
ductivity should be available to managements for 
the improvement of productivity, and should at the 
same time be simple enough to be gras wd used 
by supervisory staffs. Copies of the interim report 
are obtainable from Macdonald and Evans, 8, John 
Street, Bedford Row, London, W.C.1 at ls. 6d. net. 
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Forthcoming Engagements 


Secretaries of é&c., desirous of 
having notices of meetings oe in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Association of Special Libraries and Information Bureaux 
Fri., Dec. 9th.—NorTHERN Branco: Hornby Library, 

William Brown Street, Liverpool, 3, “The Organisa- 

tion of Works Visits,” S. C. Jennings ; ‘‘ The Prepara- 

tion of Technical Literature,” E. N. Simons, 2.30 p.m. 

Association of Supervising Electrical Engineers 

To-day, Dec. 2nd.—S. Lonpon Brancu: Café Royal, 

North End, Croydon, “ Industrial Uses for Gas,” A. 

N. Johnston, 8 p.m. 

Mon., Dee. 5th. —N.E. Lonpon Branco: Mawney’s 
Arms, Mawney’s Road, Romford, Essex, “‘ The Case 
Against Fluorescent Lighting,” G. V. Dow er, 8 p.m. 

LeEps Brancu: Great Northern Hotel, Welling- 
ton Street, Leeds, 1, Film Show by Brook Motors, Ltd., 
7.30 

Tues., Dee. 6th.—N.W. Lonpon Brancu: St. Hilda’s 
Hall, Northolt Road, South Harrow, Technical Film 
Show, 7.45 p.m.——W. Lonpon Branca : Town Hall, 
Hammersmith, Film Lecture by Brook Motors, Ltd., 
on “ General Motor Applications,” 7.30 p.m. S.E. 
Lonpon BRANCH : Castle Hotel, High Street, Eltham, 
‘** Development, Manufacture and Use of Piezo-Electric 
Crystals,” 8 p.m. 

Wed., Dec. 7th—N. Lonpox Brancu: St. John’s Hall, 
noe Road, Palmers Green, “‘ Summation Meter- 

H. Jackson, 8.15 p.m. 

Frit "Dec. 9th.—NortincHaM Branca : Spread Eagle 
Hotel, Goldsmith Street, Nottingham, “ Switchgear 
and Motor Maintenance,” J. U. Smith, 8 p.m.—— 
BrisTot Brancu: Electricity House, Colston Avenue, 
Bristol, “The Industries and Supervising Engineers 
Planning for Progress,” A. G. Ramsey, 7 p.m. 

British Institution of Radio Engineers 

Wed., Dec. 7th.—MERSEYSIDE SECTION: Accountants’ 
Hall, Derby Square, Liverpool, ‘‘ The Acceleration of 
Atomic Particles to High Energies,” J. D. Craggs, 


7 p.m. 
Engineers’ Guild 

To-day, Dec. 2nd.—Y orKsHIRE BraNncu : Great Northern 
Hotel, Leeds, “The Limits of Eligibility for Guild 
Membership, and some observations on the Responsi- 
bility of the Engineer to the Community,” Robert 
Chaimers, 7 p.m. 

Thurs., Dec. Fg rs ag Service Bureau, 2, Savoy 
Hill, — Meera Registration of Engineers,” 
6 Restaurant, Osborne Road, 
iexieen* *The Guild as an Association of Professional 
Engineers,” Bryan Donkin, 5.30 p.m. 

Hull Chemical and Engineering Society 

Tues., Dec. 6th.—Church Institute, Albion Street, Hull, 
Members Evening, “ Zirconia,” S. J. Porter; ‘ Indus- 
trial Dust Recovery,” P. A. Andrews, 7.30 p.m. 

Illuminating Engineering Society 

To-day, Dec. 2nd.—BatTH AND BristoLCENTRE: Grand 
Hotel, Bristol, “‘ Analysis of Lighting Problems in an 
Industrial Undertaking,” F. G. Copland, 7 p.m. 
HUDDERSFIELD GROUP: Electricity Showrooms, 
Market Street, Huddersfield, ‘‘ The Lighting of Road 
Transport Vehicles by Fluorescent Lamps,” H. B. 
Mellor, 7.15 p.m. 

Mon., Dec. 5th.—SHEFFIELD CENTRE: The University, 
Western Bank, Sheffield, 10, “‘ Fluorescent Lighting 
in Mines,” P. L. Ross, 6 p.m. 

Tues., Dec. 6th.—LIVERPOOL CENTRE: Merseyside and 
North Wales Electricity Board’s Showroom, White- 
chapel, Liverpool, 1, “Theory Into Practice, > GW. 
Galley, 6 p.m. 

Wed., Dec. 7th.— NEWCASTLE CENTRE: Minor Durant 
Hall, Oxford Street, Newcastle-on-Tyne, ““ Operation 
and Maintenance of Fluorescent Lamp Installations,” 
W. A. R. Stoyle, 6.15 p.m. 

Thurs., Dec. 8th.—MANCHESTER CENTRE: 
Technology, Sackville Street, Manchester, 
Aids to the Visual Art of Stage Production,” 


I nstituti wy 

















College of 
‘ Lighting 
P. Corry, 


6 p.m. 
Fri., Dec. 9th.— BirMIncHAM CENTRE: Imperial Hotel, 
Temple Street, Birmingham, “‘ Cold Cathode Lighting 


Equipment,” E. A. Langsdon, 6 p.m. 
Incorporated Plant Engineers 
To-day, Dec. 2nd.—BremincuaM Brancu: Imperial 
Hotel, Birmingham, “Steam and its Relation to 
Production,” L. A. Bawden, 7.30 p.m. 
Tues., Dec, 6th.—E. Lancs. Brancn: Engineers’ Club, 


Albert Square, Manchester, Open Discussion and 
Paper by H. Hetherington, 7.15 p.m. S. WaLes 





Brancn: Grand Hotel, Westgate Street, Cardiff, 
“ Diesel Engines,” L. C. G. Alford, 7.30 p.m. 
Wed., Dec. 7th—-Lonpon Branco: Royal Society of 


Arta, John Adam Street, Adelphi, W.C.2, Open Dis- 
cussion, “‘ Should the Chief Engineer be Basically a 
Good Technical Man or a Good Administrator ?”’ 
7 p.m. 

Thurs., Dec, 8th.— NEWCASTLE-ON-TYNE Brancu : Turks 
Head Hotel, Newcastle-on-Tyne, “The Use of Elec- 
tronics in Industry,” K. Marwood, 7.15 p.m. 

Institute of British Foundrymen 

Sat., Dec. 3rd.—WALES AND MonMOUTH Brancu : Engi- 
neers’ Institute, Cardiff, ‘Examples of Aluminium- 
me A Foundry Practice,” J. Caven and H. W. Keeble, 


Mont Dec. 5th—SuEFrretp BRANCH : Royal Victoria 
Station Hotel, Sheffield, “The Manufacture of Cast 
’ A. Braybrook and D. Hadfield, 7.30 

. 6th.— BURNLEY SgcTIoN : Grammar School, 

Blackburn Road, Accrington, “ Moulding of anus to 

Six-Ton Lathe Beds,” A. Jackson, 7.30 E. 

ANGLIAN Section: Public Library, Ipswich, “* Simple 

Aids to Production,” 8. R. Bridger, 7 p.m. 
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Wed., Dec. 7th—BrrmincHaM Branow: Works Visit 
to John Harper and Co., Ltd., Willenhall, 3 ; 

Thurs., Dec. 8th.—LONDON Branco: Waldorf Hotel, 
Aldwych, W.C.2, ‘‘ Casting Copper Lead Bearings,” 
P. D. Liddiard and P. G. Forrester, 7 p.m. 

Fri., Dec. 9th.—MrtppLEsBROUGH BranoH: Cleveland 
Scientific and Technical Institute, Corporation Road, 
Middlesbrough, “Cupola Charge Materials,” W. W. 
Braidwood,’ 7.30 p.m. 

Sat., Dec. 10th. —Briston Brancx : Grand Hotel, Broad 
Street, Bristol, ‘‘ The National Foundrycraft Training 
Centre,” A. Wormleighton, 3 p.m. LANCASHIRE 
Brancu : Engineers’ Club, Albert Square, Manchester, 
“The Founder, the Engineer and the Future,” J. G. 
Pearce, 3 p.m. LINCOLNSHIRE Brancu: Tech- 
nical College, Lincoln, “‘ French Exchange Paper,” 
R. C. Shepherd, 7.15 p.m NEWCASTLE BRANCH : 
Neville Hall, Westgate Road, Newcastle-upon-Tyne, 

“Defective Castings,” N. Charlton, 6 p-m. 
Scottish Brancn: Royal Technical College, George 
Street, Glasgow, “‘ Relations Between the Pattern 
Shop and the Foundry,” Robert Connell, 3 p.m. 

— Institute of Marine Engineers 

Thurs., Dec. 8th. —Technical College, te ge yempall ‘The 
Combustion Turbine,” J. Calderwood, Sir 
John Cass Technical Institute, Aldgate, ei * “ Preci- 
sion measurement,” S. Broatch, 6 p.m. 

Institute of Metals 

Tues., Dec. 6th.—S. Wares Locat Section: University 

College, Singleton Park, Swansea, ‘“‘ Refractories, with 

















Special Reference to Slag-Corrosion,” R. Higgins, 
6.30 p.m. 
Thurs., Dec. 8th.—LoNDON Locat Section: Waldorf 


Hotel, Aldwych, W.C.2, * Casting Copper Lead Bear- 
ings,” P. D. Liddiard and P. G . Forrester, 7 p.m. 
Institute of Road Transport Engineers 

Mon., Dec. 5th.—ScottisH CENTRE: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, ‘Petrol Injection for Road 
Transport,” G. K. Martlew, 7.30 p.m. 

Institute of Transport 

Mon., Dec. 5th— METROPOLITAN SECTION: Livingstone 
House, Broadway, 8.W.1, ‘The Railway (London) 
Plan,” Evan Evans, 5.30 p.m. 

Institution of Chemical Engineers 

Tues., Dec. 6th.—Geological Society, Burlington House, 
Piccadilly, W.1, “‘ Underground Corrosion of Ferrous 
Metals: Causes and Prevention,” W. H. J. Vernon 
and K. R. Butlin, 5.30 p.m. 

Sat., Dec. 10th.—College of Technology, Manchester, 
“The Composition of Fractionating Column Products 
a ag Various Reflux Conditions,” J. 8. Forsyth and 

L. Franklin, 3 p.m. 
Institution of Civil Engineers 

Tues., Dec. 6th—Great George Street, Westminster, 
8.W.1, “ Improvements in Jetty Design, with Special 
Reference to Systems of Fendering,” G. W. Rooke, 
5.30 p.m 

Thurs., Dec. 8th._—N.W. Association : 
Albert Square, Manchester, ‘‘ Restoration of Some 
Bomb-Damaged Marine Structures,” D. G. Braid, 
6.30 p.m MIDLANDS ASSOCIATION: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
Film, “‘ The Magnel System of Pre-Stressed Concrete,” 


6 p.m. 
Institution of Electrical Engineers 

Mon., Dec. 5th.—RapDIo AND MEASUREMENTS GROUP: 
King’s College, Newcastle-upon-Tyne, “ Parasitic 
Forces Existing in Induction Watthour Meters,” 
G. F. Shotter, 6.15 p.m.——S. Miptanp CENTRE: 
Town Hall, Birmingham, “ Radar,” R. A. Smith, 
6 p.m. 

Tues. Dec. 6th—N. Miptanps Stupents’ SEcTION: 
E.L.M.A. Lighting Service Bureau, 24, Aire Street, 
Leeds, “‘ The Stability of Alternators and Intercon- 
nected Systems,” J. Batty, 6.30 p.m. 

Wed., Dec. 7th—Rapto Section: Savoy Place, Victoria 
Embankment, W.C.2, ‘‘ Solar Radio-Frequency Radia- 
tion,” J. 8. Hey, 5.30 p.m. 

Thurs., Dec. 8th.—UTILIsaTION SECTION: Savoy Place, 
Victoria Embankment, W.C.2, “‘ Technical Considera- 
tions Affecting the Development and Design of Elec- 
trical Control Gear for Machine Tools,” A. R. H. 
Thorne, 5.30 p.m. 

Institution of Engineering Draughtsmen and Designers 

Tues., Dec. 6th.—St. Andrews School, Sydney Road, 
Enfield, Middlesex, ‘‘ New Drawing Office Practice,” 
W. S. Peck, 7.15 p.m. 

Institution of Engineering Inspection 

Tues., Dec. 6th.—CoveNTRY BrancH: Technical College, 
Coventry, “The Metallurgist and Engineering Inspec- 
tion,” R. J. Brown, 7.30 p.m. S.W. Brancu : 
Grand Hotel, Broad Street, Bristol, “‘ Nuclear Energy,” 
Dorothy Hawkins, 7.30 p.m. 

Wed., Dec. 7th—WoOLVERHAMPTON Brancw: Compton 
Grange, Wolverhampton, Informal Talk on “‘ Electro- 
deposition,” Film Illustration, A. F. Brockington, 
7.15 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., Dec. 7th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James's Park, 8.W.1, “‘ Air Condi- 
tioning of Aircraft Cabins,” J. R. Leach, 6 p.m. E. 


Engineers’ Club, 











Miptanps Brancw: College of Technology, The 
Newark, Leicester, ‘‘ District Heating,” E. A. Pearce, 
6.30 p.m. 

Institution of Mechanical Engineers 


To-day, Dec. 2nd.—Storey’s Gate, St. James’s Park, 


8.W.1, “The Provision of Technological Courses in 
Universities, Technical Colleges and National 
Colleges, D. 8. Anderson, 5.30 p.m. 


Tues., Dec. 6th.—S. Wates Brancu : Mackworth Hotel, 
Swansea, “An Investigation of the Performance 
and Design of the Air Ejector Employing Low- 
Pressure Air as the Driving Fluid,” L. J. Kastner, 
6 p.m.—CoventTry A.D. CENTRE: Geisha Café, 
Hertford Street, Coventry, “Fuel Anti-Knock 


Dec. 2, 1949 


Requirements of Automobile Engines,” C, G. Williams, 


p.m. 
Wed., Dec. 7th—Scorrish BRANCH, GRADUATES’ SE::. 
‘t10N: Visit to Glasgow Corporation Central Bus 
Works, 174, Butterbiggins Road, Glasgow, 8.2, 7.3) 


.m. 

re Dec. 9th.—Storey’s Gate, St. James’s Park, S.W.!, 
‘“* Kaplan Turbine Blades,” 8. P. Hutton, 5.30 p.m.—— 
Lonpon GrapvuaTEs’ SECTION: Visit to the Hvenin, 
News, E.C.4, 9.30 p.m. 

Sat., Dec. 10th.— YORKSHIRE BRANCH, GRADUATES’ SE: 
TION : Hotel Metropole, Leeds, “ “vo ssions of Heavy y 
Engineering Practice in the U.S8.,” G. K. Johnston, 
2.30 p.m. 

Institution of Production Engineers 

To-day, Dec. 2nd.—W. Wats Sus-Section ; Civic Build- 
ings, Swansea, “ Quality Control,” B. P. Dudding, 
7.30 p.m. 

Mon., Dec, 5th—Hatrrax Section: White Swan 
Hotel, Halifax, ‘‘The Production of Form Grindin, Zz 
Wheels by Crushing and Diamond Dressing,” é 
Marley, 7.15 p.m YORKSHIRE SECTION: Hotel 
Metropole, King Street, Leeds, 1, “The Latest Deve! 
opment of Grinding Machines,” G. H. Bottomley, 





7 p.m, 

Wed, Dec. 7th —NoTTINGHAM SECTION : Victoria Station 
Hotel, Milton Street, Nottingham, ‘‘ Development i: 
Plastics,’ Dr. Pepper, 7 p.m.——WOLVERHAMPTON 
Section: Technical College, Dudley, “* Foundry 
Technique in Relation to Engineering Production,’ 
G. R. Shotton, 7 p.m.———-PresTon Section : Clayton 
Goodfellow and Co., Ltd., Atlas Iron Works, Park 
Road, Blackburn, ‘* Costing as an Aid to Management,” 
H. H. Norcross, 7. 15, .m.——-WESTERN SECTION : 
Grand Hotel, Bristol, “The Measurement of Produc 
tive Efficiency,” W. C. Puckey, 7.15 p.m. 

Thurs., Dec. 8th.—Dersy Sus-Section: Becket Streei 
Sales Room, Derby, “Industrial Design,” W. } 
Rodgers, 7 p.m. Lonpon Section: Royal Empire 
Society, Northumberland Avenue, London, W.C.2 
“Budgetary Control and Standard Costs from the 
Production Engineer’s Standpoint,” L. W. Robson, 





7 p.m, 

Fri, Dee. 9th.—CovENTRY Section : Geisha Café, Hart- 
ford Street, Coventry, ‘‘ Defects and Developments in 
Deep Drawing and Pressing,’ J. D. Jevons, 7 p.m.— 
Lonpon GrapvuaTE SEcTION: 36, Portman Square, 
W.1, Report on the Swiss Industrial Tour, June, 1949, 
7.15 

Sat., og 10th.— Y ORKSHIRE 
Great Northern Station Hotel, Leeds, 1, 
Gearing,’’ W. A. Tuplin, 2.30 p.m. 

Institution of Water Engineers 

Dec. 8th.—I istitution of Civil Engineers, Great 
George Street, Westminster, S.W.1, Film, “The 
Cornish Engine,” 10 a.m. 

Junior Institution of Engineers 

To-day, Dec, 2nd.—39, Victoria Street, Westminster, 
S.W.1, Film Evening, ‘‘ How to Machine Aluminium,” 
“The Heat Treatment of Wrought Aluminium 
Alloys,” ‘Tube and Shape Bending,” introduced by 
D. C. G. Lees, 6.30 p.m. 

Mon., Dec. 5th.—N.W. SECTION : 
16, St. Mary’s Parsonage, Manchester, “* 
F. Burgess, 7 p.m. 

Wed., Dec. 7th-—Mtptanp Section: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
* Transformer Automatic Voltage Regulators by 
On-Load Tap Changing,” G. A. P. Jewiss, 7 p.m. 

Fri., Dec, 9th.—39, Victoria Street, Westminster, 8.W.1 
“Some Problems of Broadcasting,” H. Bishop, 6.30 

-m, WesTERN Group oF MEMBERS: Technical 
College, Bath, ‘‘ Henry Maudslay and the Maudslay 
Scholarship, J. Foster Petree, 7.30 p.m. 


Liverpool Engineering Society 


GRADUATE SECTION : 
“ Design oi 


Thurs., 


Geographical Society, 
Steam Traps,” 





Mon., Dec. 5th.—Royal Institution, Colquitt Street, 
Liverpool, “The Commissioning of Generating 
Stations,” F. J. Hutchinson, 6.30 p.m. 


Manchester Statistical Society 

Fri., Dec. 9th.—Albert Hall, Peter Street, Manchester, 
“The Design and Analysis of a Chemical Experiment,” 
G. E. P. Box, 6.45 p.m. 

Newcomen Society 

Wed., Dec. 7th.—Institution of Civil Engineers, Great 
George Street, Westminster, 8.W.1, ‘On Norris- 
Pattern Locomotives Constructed in En land,” P. C. 
Dewhurst ; “ The Eastern Counties and its Outstand- 
ing Steam Engines,” Ronald H. Clark, 5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Fri., Dec. 9th. —Mining Institute, Neville Hall, Newcastle- 
upon- Tyne, “The Dev elopment of a Spring Founda- 
tion for Forge Hammers,” C. E. Iliffe and J. Hender- 
son, 6.15 p.m. 

Royal Institution of Chartered Surveyors 

Mon., a 5th.—12, Great George Street, Westminster, 
8.W.1, “A History of the Surveyors’ Profession,” 
Anthony Clapham, 5.30 p.m. 


Sheffield Metallurgical Association 

Tues., Dec. 6th.—198, West Street, Sheffield, 9, 
Control,” N. H. Bacon, 7 p.m. 

Society of Engineers 

Mon., Dec. 5th.—Geological Society, Burlington House, 
Piccadilly, W.1, ‘‘ Welding Research and Practice in 
the U.S.A.,”” H. G. Taylor, 5.30 p.m. 

Stephenson Locomotive Society 

Sat., Dec. 3rd.—Y.M.C.A., Albion Place, Leeds, ‘ Some 
Railroad Observations in America,” W. A. Tuplin, 
2.30 p.m.——Soorrish Area: 302, Buchanan Street, 
Glasgow, ‘‘ The Locomotive Exchanges,” A. M. Reilly, 
3.15 p.m. 

Sat., Dec. 10th.—N.E. Arga: Chemical Industry Club, 
Lovaine Place,.Newcastle-upon-Tyne, Annual Exhibi- 
tion and Photographic Competition, 2.30 p.m. 

Women’s Engineering Society 

Tues., Dec. 6th.—35, Grosvenor Place, 8.W.1, ‘‘ Women 

and Electrical Engineering,” 7 p.m. 


“ Slag 
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Testing Service Aircraft 


Ir is announced that the Ministry of Supply 
and the Society of British Aircraft Con- 
structors have agreed on a new scheme for the 
flight testing of Service aircraft. The effect of 
the scheme will be to give a greater share of the 
test work to aircraft constructors, to cut out 
unnecessary duplication of flight testing and to 
reduce the time needed to bring a new aircraft 
from the drawing board into full operation. 
Work on prototype aircraft is more easily done 
at the manufacturers’ aerodrome, and in recent 
years leading manufacturers have done more and 
more proving and assessment in flight of 
Service prototypes which they have designed 
and built. Approval for firms to undertake 
flight testing will be given in the same way that 
approval is given for design of aircraft. Eventu- 
ally a large proportion of flight testing will be 
done by the manufacturers. Facilities and 
equipment available, as well as qualifications 
and experience of the staffs, will be examined 
by the Ministry before granting approval. 
While the larger manufacturers will be the first 
to obtain such approval, the smaller companies 
have not been overlooked. Full test facilities 
will still be available to them at the Ministry’s 
establishments. The Ministry is responsible 
for advising the Admiralty and the Air Ministry 
on the technical acceptability of new aircraft. 
The Ministry will continue to carry out official 
trials to satisfy itself on the qualities of the air- 
craft, such as handling and suitability. 


Canadian Agricultural Mission Report 


In one of our leading articles in our issue of 
November 25th, we dealt with the report of 
the Agricultural Machinery Mission to Canada. 
Following the publication of that report a 
meeting took place recently at the Board of 
Trade, Millbank, which was called to lay before 
British agricultural machinery manufacturers 
detailed proposals for a concerted approach to 
the Canadian market. The chair was taken 
by Captain E. N. Griffiths, the president of 
the Agricultural Engineers’ Association, who 
was supported by Mr. H. J. Lloyd, the chairman 
of the British Agricultural Machinery Manufac- 
turers’ Export Association. Attention was 
drawn to the question of representation in 
Canada, and after some discussion the following 
resolution was unanimously carried: ‘‘ That 
this meeting of representatives of the United 
Kingdom agricultural machinery manufac- 
turers expresses general approval of the scheme 
of representation in Canada as outlined in the 
report and authorises the Association to prepare 
detailed proposals for circulation to the trade.”’ 
The question of manufacturers exhibiting at 
the forthcoming International Canadian Trade 
Fair at Toronto, to be held from May 29 to 
June 9, 1950, was then discussed, and the hope 
was expressed that a representative selection 
of British machinery suitable for Canadian 
agriculture would be shown in one block at the 
exhibition. This proposal has already aroused 
considerable enthusiasm in Canada, and it is 
reported that this show of British machinery, 
together with machinery from Canada and 
the United States, will constitute one of the 
largest shows of its kind ever held in Canada. 
It would appear from the resolution carried, 
and the acceptance of the idea that British 
industry should participate in the Toronto Trade 
Fair, that there is a really substantial body 
of support for the recommendations put forward 
by the Mission. 


The Building Centre 


Tue Directors of the Building Centre have 
decided that the position has now been reached 
when it would be appropriate to reorganise 
the constitution of the Building Centre in such 
& way as to ensure its permanence as @ national 


institution, existing entirely for the benefit of 
good architecture and the encouragement of a 
high standard in building and equipment, with 
provision that its funds shall be used solely in 
these interests. Steps have been taken formally 
to create the new organisation which will carry 
on the activities, and take over the assets of, 
the Building Centre as formed in 1932. It will 
continue under the same name, as a company 
limited by guarantee, but with more restrictive 
Memorandum and Articles. of Association so 
drawn up as to comply with the Board of Trade 
conditions for exemption from the use of the 
word “Limited” from its title. The new 
institution will be governed by a Council under 
a President, the first being Sir Giles Gilbert 
Scott, R.A., and will consist of twenty-two 
members. In order that the composition of 
the Council shall be fully representative of all 
interests likely to be of value to the Centre 
provision is made that not more than seven 
persons of any one profession or calling shall 
sit on the Council at one time. In addition toa 
Council provision is made in the Memorandum 
and Articles of Association for the formation 
of a body of members or “‘ Fellows” as they 
are called, consisting of eminent people, who 
are directly or indirectly.concerned with building 
and whose services and advice can be sought 
from time to time. This body will elect members 
of the Council as occasion arises. The Building 
Centre was, we may recall, formed in 1932, with 
the approval of the Council of the Royal 
Institute of British Architects, and other pro- 
fessional bodies, and with the support of most 
of the trade development associations and lead- 
ing manufacturers of the building industry. 


Unrationed Motor Fuel 


On Tuesday evening, December 6th, the 
Board of Trade and the Ministry of Fuel and 
Power issued a statement concerning the sale 
of a petrol substitute which is assumed to be a 
blend of methanol and acetone. The statement 
says that the production of these two materials 
is limited, and the general use of them as a 
petrol substitute could only be at the expense 
of a large number of industrial users. The 
Board of Trade would naturally be extremely 
reluctant to safeguard those industries which 
consume methanol and acetone, by the imposi- 
tion of statutory controls. At present this is 
not necessary, as the manufacturers concerned 
have long been informed of the Board of Trade’s 
views, and have themselves a natural interest 
in maintaining supplies to industrial customers. 
In limiting supplies for the purpose of petrol 
substitutes, the manufacturers are thus acting 
in accordance with the wishes of the Board of 
Trade. For some time the Board has readily 
agreed to the use of methanol, a wholly 
indigenous product, for certain limited uses as 
a petrol substitute, but supplies cannot be 
made generally available without prejudicing 
the position of industrial users. If the future 
production of these materials increases to such 
an extent as to offer a prospect of making a 
worthwhile contribution to the fuel supplies 
of the country the Ministry of. Fuel and Power 
would wish to consider whether these materials 
should not beassured of an equitable distribution 
by being brought within the scope of the petrol 
rationing scheme. 


The National Federation of 
Engineers’ Tool Manufacturers 


TxHE annual luncheon of the National Federa- 
tion of Engineers’ Tool Manufacturers was held 
in London on Wednesday, November 30th, 
with the president, Mr. S. W. Rawson, in the 
chair. The toast of ‘The Federation’ was 
proposed by Lord Aberconway, who congratu- 
lated the members on its smooth working and 
the effectiveness of the organisation. In dealing 


with the progress made in the technique of tool 
manufacture, the speaker pointed out the 
importance of educating the purchaser in the 
right use of tools. He said that the tool manu- 
facturer owed a great debt to the machine tool 
maker, and emphasised the fact that good tools 
and good tooling was of primary importance in 
increasing the manufacturing potential of the 
country. Responding to the toast Mr. R. A. 
Balfour said that every time a machine tool 
was sold it created a potential sale for its equal 
value in tools and equipment. All manufactured 
goods owed their existence to engineers’ tools, 
and as processes and machines developed in 
industry the tool manufacturer was called upon 
to supply suitable and efficient tools to obtain 
the best results. The export of machines, he 
said, was of primary importance to the indus- 
trial well-being of this country and to produce 
these machines suitable tools were the first 
necessity. Bi-lateral trading agreements were 
increasing in numbers and in making such 
agreements the tool-making industry should be 
consulted. Mr. Balfour dealt to some length 
with prices and costs in the industry, and 
pointed out that the cost of producing tools 
depended to a very large extent upon world 
conditions as the purchase price of many of 
the primary alloys used was controlled by 
market conditions overseas. In responding to 
the toast of ‘‘The Guests” at the luncheon, 
Dr. D. F. Galloway said that P.E.R.A. owed a 
great debt of gratitude to the Federation for 
its support. : 


British Internal Combustion Engine 
Research Association 


TuE sixth annual report of the British Inter- 
nal Combustion Engine Research Association, 
111-112, Buckingham Avenue, Slough, covering 
the work of the Association from April 1, 1948, 
to March 31, 1949, has just been issued. In the 
main the list of office bearers remains the same, 
but Mr. J. Jones, of the National Gas and. Oil 
Engine Company, succeeds the late Mr. E. P. 
Paxman as Chairman of the Council. With the 
death of Mr. Charles Day, Major-General E. H. 
Claytoa, C.B., C.B.E., Director-General, Fight- 
ing Vehicles Division, Ministry of Supply, has 
become a Vice-President. Mr. P. Jackson, of 
William Doxford and Sons, Ltd., succeeds Mr. 
J. Jones as Chairman of the Research Com- 
mittee ; while Mr. W. H. Lawson, of Blackstone 
and Co., Ltd., and Mr. Robert B. Lister, of R. A. 
Lister and Co., Ltd., have been re-elected 
Chairmen of the Finance and General Purposes 
and the Future Developments Committees, 
respectively. The need is shown for substantial 
additional revenue if the programme of research 
outlined by the Future Developments Com- 
mittee for the next five years is to be carried 
through. In this connection the question of 
widening the membership of the Association is 
being considered. Two new panels covering 
combustion and fuel and lubricants are being 
formed. Useful interchanges of visits have taken 
place between the technical staffs of the Associa- 
tion and the National Physical Laboratory. 
The Department of Scientific and Industrial 
Research has appointed Professor Burstall, of 
the University of Durham, and Dr. C. Sykes, the 
research director of the Brown-Firth research 
laboratories as visitors to provide scientific 
liaison between the Department and the Associa- 
tion. During the year extra-mural research work 
was carried out at the Manchester College of 
Technology on the fatigue of studs, and the 
Association took an interest in several research 
programmes at the Motor Industry Research 
Association’s laboratory. During the year 
members of the Association made increasing use 
of the technical services and equipment of the 
laboratory. An ‘illustrated account of the 
laboratory and its work was published in our 
issue of October 28th last. 
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Underpinning and Repairing the 
Roda Island Nilometer’ 


By 8S. LELIAVSKY BEY, Ph.D., M.I.C.E., M.Am.Soc.C.E. 
No. I 


be very seldom occurs that the useful life of 
an engineering work attains a thousand 
years. There are, of course, many structures 
of the Greek and Roman period, as well as 
numerous remains of other extinct civilisa- 
tions, which are much older than that; but 
they all have long ago ceased to serve objects 
of public or private utility, and are preserved 
now solely as historic monuments. 

It may therefore be of interest to describe a 
civil engineering structure that has stood, 
successfully performing its original duty, for 
eleven centuries. It is the Nile gauge on the 
Roda Island, in Cairo, an almost unique 
work of its kind, which was built by the 
Arabs in the ninth century and was still used 
for recording river levels up to the end of the 
last century. The main subject, however, of 
this paper does not refer to that gauge itself 
as such, but to a rather exceptional piece of 
structural work which has lately been done 
on it, in order to repair its various con- 
stituent parts, and during which the ten- 
centuries-old foundations were unwatered, 
uncovered and underpinned. 


HIsToRICAL Facts 


The Roda Island gauge is one of the 
earliest instances of important masonry 
works built by the Arabs in Egypt still 
extant at present. It is said to have been 
erected in the reign of Kalif El] Metawakil El 
Allah Gaafar, of the Abbassid dynasty, in 
the ninth century, by a Persian or Iragian 
engineer, whose inscriptions can still be seen, 
appearing in elegant Kufic characters, on the 
surface of the old walls of the gauge. Another 
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FIG. 1—-FLOOD PROBABILITY DIAGRAM 


school of thought considers as the original 
date of construction of the Nilometer the 
year 711, or 715, in which the first gauge on 
that island was built by Oussama Ibn Zeid El 
Tanouki. A sum equivalent to about £9000 
was then spent in erecting the gauge, but 
this earlier work appears to have been 
destroyed and replaced by the more import- 
ant structure, which still remains standing. 
However, according to local belief, the 


marble column in the centre of the masonry 
well of the existing Nilometer, which con- 
stitutes the gauge proper, was transferred 
from the original to the new structure. 

It would be wrong to consider the present 
Nilometer as the only work of its kind built 
during the same period in Egypt ; in point of 
fact, it is reported that permanent gauges 
were constructed at Aswan and Denderah 
respectively by the conqueror of Egypt, 
Amruh Ibn El-As; and also that another 
gauge was bu It, under 
Moevie Ist, in En- 
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enshrouded might have allowed the stretching 
of a point in reading the flood level, and 
thus adjustment to the Treasury’s advantage 
of the rate of the tax. This explains the 
divergence of opinions regarding the ancient 
recorded levels ; it is, therefore, believed of 
interest to append an unpublished diagram, 
prepared by the late Dr. P. Phillips, Director 
of Hydrological Research, Physical Depart- 
ment, Ministry of Public Works, in which 
a certain period of these observations 
has been analysed by means of the 
methods of the theory of probability (sec 
Fig. 1). While a detailed discussion of 
Dr. Phillips’ investigations on the subject 
would fall beyond the scope of this paper as 
outlined in the opening paragraph, it is 
nevertheless interesting to observe that the 
points pbtained do not diverge very much 
from the theoretical straight line, which in 
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unless the fields were 
submerged during the 
annual flood by the 
river, the payment of 
the annual land tax (Kharag) was conditional 
upon the flood reaching a certain minimum 
and not exceeding a certain maximum. For 
the proper administration of the finances 
of the country, and for the payment of the 
tribute, it was therefore essential that the 
river levels should be properly and regularly 
measured and legally recorded. We have 
here an excellent instance illustrating the 
organising spirit displayed by the Arabs 
during the epoch of their conquest of and 
migration across the North African Con- 
tinent. 

As time went on all other gauges fell 
gradually into disuse, whilst the Roda Nilo- 
meter, being the nearest to the seat of the 
new Government (Fostat), grew in importance 
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' and became, subsequently, known as “ The 


Gauge” (El Maqias); the levels recorded 
by means of this gauge serving as sole 
criterion for assessing the annual value of 
the land tax and, possibly, for the control of 
flood irrigation—in so far as such control did 
actually exist in the period referred to. 
Under the circumstances it was only natural 
that records of the flood levels, measured on 
this gauge and certified by public officials 
and religious authorities, were carefully pre- 
served as State documents. We thus possess, 
at present, a unique set of river level observa- 
tions covering a period exceeding a thousand 
ears. 
A rather curious point in the past history 
of the Nilometer was the mystic aura with 
which it appears to have been intentionally 
surrounded. What was the true object of 
such a policy it is rather difficult to tell. 
Protection of the building against destruc- 
tion, or foul play, might have been one of 
the reasons, but, on the other hand, the 
mantle of mystery in which the gauge was 





* The data given and opinions expressed in this article 
are the author’s own and do not necessarily coincide with 
those of the Egyptian Ministry of Works. 


+ Capital of the Thebaide, during the Roman period, 
dan on the right bank of the river, in front of Roda 
Station. 


FIG. 2—FREQUENCY CURVE FOR. RODA GAUGE 


this diagram represents the Gaussian equa- 
tion. It is therefore believed that the dia- 
gram substantiates the general reliability 
of the levels recorded on this gauge. 
Attention is also called in this connection to 
the bell-shaped frequency curve appearing in 
Sir Murdoch MacDonald’s “ Nile Control” 
(see Fig. 2). The diagram in question, 
was computed by Dr. H. E. Hurst, Director- 
General of the Physical Department, Ministry 
of Public Works, and was based upon a 200 
years long period of observations, taken on 
the same gauge. Conclusions derived from 
this diagram, such, for instance, as the 
mathematical probability of an extremely 
dry water year, representing conditions 
similar to those of 1913, were of importance. 
Another point of considerable interest is the 
secular variations of the river level, which 
also can be detected by means of the same 
gauge. Judging by the information sup- 
plied by Dr. Phillips’ diagram there is not 
only a gradual increase of levels, but also a 
process resulting in magnifying the ampli- 
tude, between maximum and minimum 
floods. New and more ample information 
on these gauge readings will appear in a 
monograph soon to be published by H. E. 
Kamel Osman Jhaleb Pacha. 

The reason why this particular gauge with- 
stood the effect of time, while other gauges, 
built during the same period, long ago ceased 
to exist, appears to have been that the entire 
structure had been more substantially con- 
ceived and built and in addition to that it 
was later repaired on many occasions. 
Apart from remodelling the gauge proper, a 
mosque, known as Gamah El Magqias, was 
built near it. 

There are reasons for believing that some of 
the earlier repairs might not have been ne- 
cessitated by real, physical causes, but were 
undertaken chiefly with the object of remov- 
ing from the structure the names of the earlier 
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Kalifs, because of the rivalry which existed 
at that time between the Fatimid and Abassid 
dynasties. 

Subsequently a citadel, or palace, was an- 
nexed to the gauge. Apart from its other func- 
tions it served for the celebration of the annual 
ceremony of the flood of the Nile (Wafa-El- 
Nil, or Gabr-El-Bahr), during which the 
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enclosure, and secondly, that no decision 
about such an enclosure was capable of being 
arrived at unless more information was 
supplied about the nature of the soil and the 
underground blocks of old masonry existing 
below the earth surface, in the vicinity of 
the main structure. An exhaustive scheme 


of boring works was therefore laid down and° 
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Fic. 3—SITE PLAN OF 
official documents, certifying the height of 
the flood, were drawn up, and signed. Further 
repairs are known to have been done in the 
sixteenth, eighteenth and nineteenth centuries. 
During the French occupation of Egypt, the 
Nilometer was again repaired, and informa- 
tion relating thereto was collected and pub- 
lished ; but thereafter followed a period of 
about eighty years in which the gauge seems 
to have been badly neglected. 

In 1887 Colonel Scott Moncrief ordered the 
well to be entirely cleaned of the mud which 
filled it ; but when this operation was started 
and found to be too dangerous, a new metric 
gauge was erected on the eastern quay wall, 
a short distance away from the old Nilometer. 
Since that date actual water-level observa- 
tions have been taken on this new gauge, 
whilst the old structure remains as a standard 
basis of comparison to which the earlier and 
later records can always be referred. 

In 1893 further repairs were carried out. 
The marble co. un was provided with a 
capital (similar to that recorded in the 
documents of the French Expedition) and 
a double arch was built over it. Fresh signs of 
weakness were observed, nevertheless, again 
in 1925, following which it became obvious 
that substantial repairs of the foundations 
were urgently required if the old building 
was to be protected against further deteriora- 
tion. In 1926 an attempt was actually made 
to unwater the well in order to enable repairs 
to its foundations to be carried out ; however, 
when the water level fell to R.L. 10-36 and 
the walls began cracking, the pumping was 
interrupted and nothing more was done 
except to draw up an extensive memorandum 
and remove some parts of the old masonry 
from the top of the western wall of the well. 


PRELIMINARY WORKS 
At the time of the author’s first association 
with the work in 1935, two points appeared 
obvious. The first was that the well could 
not be unwatered without a sheet piling 
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subsequently carried out, thus forming the 
first stage of the field work recently performed 
at the Nilometer. The results of these 
investigations (which comprised also sound- 
ings of the river bed near the island) lead to 
important technical conclusions, as it was 
discovered that the southern and eastern 
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but a part of the river bed also (Fig. 3). 
Owing to criticism of this plan it was con- 
sidered preferable, in putting the work up 
to adjudication, to allow the tenderers to 
make their own proposals in regard to the 
methods they intended to use for carrying 
out the repair works. The specification was 
prepared upon this general principle. 

The specified object of the work was to 
provide the ancient masonry with a jacket 
which would take all the lateral pressure, 
coming either from the water or from the 
earth, thus relieving the old structure of the 
Nilometer of all the lateral stresses of any 
kind whatever. The well itself was intended 
to remain in future permanently dry, as an 
historic monument and a valuable standard 
to which the old gauge readings could be 
referred whenever this was required. i 
to the exceptional conditions of the ease 
special authority was obtained for adopting, 
as the guarantee deposit specified in the 
contract, a rather high figure as compared 
with the estimated cost of the works, the 
reason being that the value of the gauge was 
believed to be much greater than the com- 
mercial value of the contract. In fact, 
had the gauge been destroyed during the 
werk the loss would have been inestimable. 

The tenders were received on December 5, 
1936. 

From the technical standpoint the sug- 
gested schemes fell into two main groups : 

(1) Projects intending to convert the 
temporary “enclosure”’ into a permanent 
“* jacket ” after the work had been completed. 

(2) Proposals involving separate ‘“ enclo- 
sures ”’ and “‘ jackets.” 

It is rather fortunate that, in spite of 
the first group being generally cheaper, 
the conclusions of the technical report 
on the adjudication (signed by the Inspector- 
General of Irrigation, H. E. Kamel Osman 
Ghaleb Bey,t and the author), which recom- 
mended the carrying out of the original 
Government project, falling, naturally, into 
the second group were approved and the 
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walls of the well constituted one single, 
continuous and uninterrupted mass of 
masonry, comprising the quay walls, the 
Nilometer, &c. This rendered the proposal 
of sheet piling around the well, apparently, 
impossible. 

The only way to overcome the difficulty 
was to carry the line of piling through and 
beyond the quay walls, so as to include in 
the unwatered area not only the well proper, 


OF SHEET PILING ENCLOSURE 


work entrusted to Messrs. Rothpletz and 
Lienhard. 

In this connection it is important to realise 
that the foundations of the Nilometer were 
later found to be very different from the kind 
they were thought to be at the time when the 
offers were examined; so that, had any of 
the offers belonging to the first group been 
accepted, the whole expenditure of money 

t Now Pacha 
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(whatever it might have then been) would 
have been spent for nothing. 
SHeet Prune, PUMPING AND EXCAVATION 


In order to protect the old masonry against 
the vibrations set up by the fall of the 
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rupted, the water level in the enclosure was 
observed to rise several metres in the few 
minutes period which was required to set in 
motion the independent supply. Had the 
latter not been available the whole enclosure 
would have been certainly submerged, thus 
causing the collapse and destruction of the 





FiG. 5—-DEWATERING PIPES 


monkey when driving the piling, and thus to 
prevent any dangerous movement of the old 
walls of the Nilometer, its column was 
removed and the well filled with sacks of 
sand before actual pile driving began. As 
originally anticipated, the most difficult part 
of the work proved to be the driving of the 
piles through the underwater blocks of the 
old masonry in the foundations of the ancient 
quay walls. This was done with the help of 
divers. 

The depth of driving of the piles of the 
enclosure was originally intended to have 
been 24m on the riverside and 18m on the 
island side. The actual average depth to 
which it was found possible to drive the sheet 
pilings was about 3m less in each case. The 
driving was done in two stages, the top part 
of every individual pile being bolted upon 
the lower one, after the latter had been driven 
to a convenient depth. The whole operation 
might have been entirely successful had 
Larssen piles been used throughout; but, 
unfortunately, the number of Larssen piles 
which the Government possessed on the spot 
was not large enough, and the contractor had 
to supplement them by his own piling. This 
was found to be rather too mild for the job, 
thus causing considerable delay and unsatis- 
factory tightness. 

The second part of the programme com- 
prised the provision and operation of the 
pumping installation; on the Government’s 
suggestion the well-point system was adopted, 
but the contractor must be commended for 
having properly estimated the required 
number and capacity of pumps, and also for 
having provided a proper and adequate 
installation for driving them. These pumps 
were of the submerged tubular type, with 
direct drive by means of individual electric 
motor and long flexible couplings. The 
current was supplied by the company supply 
in Cairo; but, apart from that, an inde- 
pendent power station was also erected by 
the contractor on the spot for emergency 
purposes. This arrangement contributed to 
a large extent to the successful completion of 
the job, as on several occasions, when the 
company’s supply was accidentally inter- 


old masonry, which, at that time, was partly 
supported on temporary wooden shorings. 
During the critical period of the programme 
the pumps worked against an average head of 
8m, the number of independent units being 
fourteen and the total discharge about 
4 cubic metre per second. 
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According to the original proposal of the 
contractor, the pumps were intended to be 
located at a considerably lower level than the 
bottom level of the sheet piling. This 
arrangement was altered, on the author's 
suggestion, raising the pump level and 
lowering the bottom level of the piles in such 
a way that the filtering stratum of sand, 
from which the pumps drew their supply, 
became higher than the lower edge of 
the piling, thereby forcing the flow lines to 
pass under the impervious curtain; that is 
to say, through the deep and compact strata 
of silt and clay, and to rise again inside the 
enclosure. This resulted in a reasonably 
low discharge of the pumps. Had the origina] 
arrangement been adopted the amount of 
infiltration water would have been far too 
great to be effectively coped with. Piling and 
dewatering pipes are seen in Figs. 4 and 5. 

The excavation on the northern and 
western sides of the well and the demolition on 
the southern and eastern sides were carried 
out in the form of a deep trench, about 3m 
in width, with heavy timber and _ steel 
shoring. Additional sheet piling was proviced, 
where necessary, to keep back the soil and 
reduce infiltration. As the excavation of the 
trench proceeded it was observed that a 
large proportion of the stones from which the 
old masonry had been built carried hiero- 
glyphic inscriptions and Coptic decorations. 
It is supposed that the hieroglyphic stones 
came from an old demolished temple, which 
appears to have existed in ancient times, 
some 15km away from the spot of the work. 
As they were considered very valuable, 
measures were taken for recording and 
photographing them. It has been estimated 
that the monetary value of these stones 
alone, if placed on the market, would have 
covered the entire cost of all the repair works 
described in this paper. 


(T’o be continued) 
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_— final session of the meeting was held 
on Friday afternoon, November 11th, and 
Dr. C. H. Desch was again in the chair. The 
first business was a joint discussion on the 
following three papers :— 


INVESTIGATIONS ON AN EXPERIMENTAL 
BLAST-FURNACE 


By H. L. Saunpers, Ph.D., F.R.1L.C., G. B. Butter, 
A.M.I.C.E., and J. M. Twrepy, B.A., D.I.C., 
A.M.I.Chem.E. 


SyNopsis 

Details are given of the general lay-out and design 
of an experimental blast-furnace, together with 
details of tuyeres, blast heater, sampling probes, and 
compensated charging mechanism. The main 
object of the campaign was to determine the 
manner in which temperature and CO, distribution 
in the stack were influenced by changing the segre- 
gation of the ingoing materials. Heat balances 
have been drawn up for each of the trial periods 
and a general interpretation of the experimental 
data in relation to the blast-furnace process has 
been attempted. 


DISTRIBUTION OF MATERIALS IN 
BLAST-FURNACE 
PART II—COMPENSATED CHARGING 
By H. L. Saunpers, Ph.D., F.R.1.C., and R. Wxp, 
Ph.D. 


THE 


SyNopsIs 

The paper deals with the extension of the work 
on the distribution of materials in the blast-furnace 
by comparing the results obtained in the laboratory 
with those on a scale intermediate between the 
latter and full-size furnaces. Comparative results 
show the reliability of the models as predictors, 
the necessity for some scheme of compensated 
charging to elimi segregation, and the applica- 


tion of a scheme worked out in the laboratory to an 
experimental blast-furnace. 


A RADIOACTIVE TECHNIQUE FOR DETER. 
MINING GAS TRANSIT TIMES IN A 
DRIVING BLAST-FURNACE 

By E. W. Voice, B.Sc., A.Inst.P. 
SyNopsis 


A new radioactive tracer technique is described 
to show how the transit time for gas in a driving 
blast-furnace can be measured. The results obtained 
in the first experiment on a 20ft diameter furnace 
are used to illustrate the method. Extensive data 
will be necessary before full conclusions can be 
drawn, and a detailed description of the technique 
is therefore given in order to stimulate similar trials. 


Discussion 


Mr. R. P. Towndrow (Colville’s, Ltd.) said 
ic was clear that three facts had been firmly 
established. The first was that the distribu- 
tion patterns predicted from slice and circular 
models could, when suitably interpreted, 
be reproduced in a furnace which would 
actually make iron. The second was that 
the distribution in the experimental furnace, 
as determined from gas analysis and tem- 
perature, was closely analogous to that 
obtained in the full-scale investigation at 
Frodingham. The third was that the dis- 
tribution as so interpreted could be altered 
by suitable charging control. The problem 
of circumferential distribution seemed to 
have been satisfactorily solved by such 
mechanical devices as the McKee top, and it 
could be stated that after the invention of 
hot blast and the establishment of control 
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over circumferential distribution, all sub- 
sequent progress in iron-making technique 
had derived from efforts to improve radial 
distribution. So far progress had been chiefly 
on the lines of size grading of the materials 
to reduce the importance of radial segrega- 
tion. With this knowledge now brought to 
light on the mechanism of radial distrioution 
the way was paved for a strong attack on the 
problem from another direction. Because 
the matter was so important it was necessary 
to get quite clearly in mind what the present 
papers had shown and to distinguish that 
carefully from what they might have shown. 
The three facts he had mentioned had been 
established within certain limitations and 
they were the only ones from which anyone 
should try to form conclusions. 

Monsieur C. C. Thibault (Institut de 
Recherches de la Siderurgie, Longwy, France) 
asked if Mr. Saunders and his colleagues had 
tried, or were trying, direct measurements of 
gas velocities in different regions of the gas 
column. In addition, did they think that the 
higher sulphur content in the iron had any 
relation either to the higher tuyere losses, i.e., 
heat losses, or to the critical conditions ? 

Dr. H. A. Dickie (Stewarts and Lloyds, 
Ltd.) congratulated the authors on a clear 
exposition and analysis of the campaign 
carried out on the small-size experimental 
blast-furnace at Shelton. It seemed they had 
succeeded in demonstrating the similarity 
of the flow patterns compared with both 
laboratory models and production furnaces, 
and they had also established that a far- 
reaching control of the distribution could be 
effected by appropriate arrangements and 
charging cycles. The natural desire of the 
authors to counter, as far as possible, objec- 
tions on the score of lack of similarity 
between the small furnace and a production 
furnace might have led them into greater 
practical and experimental difficulties than 
need have been encountered. For example, 
they had used the common high limestone 
practice of giving a lime/silica ratio of 1-3 
to 1-4. The only reason for using a burden 
with limestone, or at least with excess 
limestone, was to absorb the sulphur into 
the slag and produce a low-sulphur iron. 
This had not, however, been produced in the 
small furnace. The limestone had been 
surprisingly ineffective in removing sulphur 
into the slag. That indicated that the con- 
tact between the limestone flux and the 
sulphur had been poor, presumably largely 
because of the time factor. In that respect 
the action of the furnace had been far removed 
from that of a production furnace. 

Blast-furnace reactions were so complicated 
and were so difficult to isolate from one 
another, that he suggested a simplified pro- 
cedure might be more appropriate. One of 
the complicating factors was the presence of 
CO, combined in the materials of the burden. 
The presence of combined CO, could be 
avoided by suitable treatment of the mate- 
rials where necessary, and particularly by 
running the furnace with a burden designed 
to give a slag of unit lime/silica ratio. If 
desired, also, it would not be difficult to 
legislate for a sulphur-free burden by desul- 
phurising the coke, but the acid process in 
normal practice in any case removed 80 per 
cent of the sulphur into the slag. In these 
ways a burden free from combined CO, or 
with a low content of it, and also low in 
sulphur if desired, could be used with various 
advantages in following the course of the 
reduction reactions. Furthermore, improved 
fluxing of the gangue would be an important 
accompanying benefit due to the more inti- 
mate contact of the constituents within the 
charge, and the greater fusibility. One would 
expect, therefore, to. obtain a smoother 
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running furnace. He therefore suggested 
that the authors of the first two papers 
should consider running the furnace for a 
time on this basis during further campaigns. 

On the paper by Mr. Voice he remarked 
that the application of radioactive isotopes 
to work’s problems and in the iron and steel 
industry might be expected to extend in 
view of the ready availability of radioactive 
isotopes from the Atomic Research Estab- 
lishments. At the present time it was 
necessary to select isotopes for other reasons 
than their complete suitability for the pur- 
pose intended. It happened that Mr. Voice 
had used radon when, for example, radio- 
active nitrogen would have been much more 
appropriate since there would then have been 
no possible objection on the score of dis- 
similarity between the radon and other con- 
stituents in the gases. Mr. Voice had men- 
tioned the use of xenon, which was one step 
nearer to similarity, and it would be of 
interest to know, in due course, how the 
results obtained with xenon compared with 
those using radon. 

Mr. P. Newby (B.I.S.R.A.) said that fully 
to appreciate Mr. Voice’s work it was neces- 
sary to have some idea of the previous state 
of our knowledge on this subject. In this 
connection he gave some details of Kinney’s 
work on the velocities of gases in blast- 
furnaces. Voice’s work was also of great 
interest because it showed how radioactive 
tracers could be used in industrial furnaces, 
and he had no doubt that a great deal more 
work of this type could be done on furnaces 
such as the open-hearth furnace. 

Sir Charles Goodeve, F.R.S. (Director of 
Research, B.I.8.R.A.), said the blast-furnace 
remained one of the largest reaction vessels 
about which we know the least. However, 
the techniques as described in these papers 
and elsewhere were gradually beginning to 
show us the inside of this very important 
part of the steel-making plant. There was 
now the radio-controlled distribution device 
and this would be, after the McKee top, the 
next stage of evolution of the blast-furnace. 
Not only was it capable of doing what had 
been said, but many other things. For 
instance, the diameter of the blast-furnace 
had gone up to 28ft. It was doubtful whether 
it would go any higher whilst there was no 
control of the radial distribution, but when 
there was control over that parameter there 
seemed to be the possibility of increasing 


the diameters, although then there might. 


be other difficulties with the tuyere zones. 
But at least it would remove one of the 
obstacles to the further expansion of the 
blast-furnace. 

Dr. E. V. Riley (Staveley Iron and 
Chemical Company, Ltd) expressed his 
interest in Mr. Voice’s method of using radon, 
and asked what was the approximate cost 
of such an investigation as this. Was 
it expensive in relation to large-scale 
operations ? 

The authors made brief replies. 

The final paper was : 


THE EFFECT OF SODIUM OXIDE ADDITIONS 
TO STEEL-MAKING SLAGS 
PART I—USE OF SODA TO DEPHOSPHORISE 
PIG IRON AT 1400 DEG. CENT. 
By W. R. Mappocgs, Ph.D., and E. T. TurKpogan, 
M.Met. 


Synopsis 


Soda has been added to basic and acid slags 
with the object of bringing about dephosphorisation 
at low temperatures. In basic slags it has been 
found impossible to retain soda as a silicate which 
is necessary for the formation of sodium phosphate. 
With slags containing up to 50 per cent silica and 
a low CaO/SiO, ratio, dephosphorisation has been 
effected after melting on acid hearths. Under 
favourable conditions as much as 85 per cent 
dephosphorisation of a 1-34 per cent phosphorus 
iron has been brought about. 


DISCUSSION 

Dr. F. D. Richardson (B.1.8S.R.A.) asked 
whether the authors had really obtained 
equilibrium between slag and metal in their 
experiments. If they did not, then there 
was not a lot of point in the results. If they 
did, then the results were of very great 
interest. In the interpretation of the results 
he said he had to differ rather considerably 
from the authors. They had studied slags 
which might be represented as consisting 
of Na,O, CaO, and so on, with SiO, and P,O,, 
and these were in contact with metal con- 
taining carbon and phosphorus. The authors 
suggested that it was not possible to hold 
this sodium oxide in these slags in the pre- 
sence of lime, because it volatilised, the lime 
displacing the sodium oxide from the sodium 
silicate. But there were two things against 
that. The first was that the boiling point 
of pure Na, was greater than 1600 deg. 
Cent., as had been shown by some fairly 
recent German work, and in the authors’ 
case, if this were so, they had something very 
far removed from pure Na,O. The other 
point, apart from the question of the 
volatilisation of Na,O, was that the free 
energy of CaSiO,, at the authors’ tempera- 
ture of 1400 deg. Cent., was completely 
against any suggestion that lime could turn 
out the sodium oxide from the sodium 
silicate and raise its activity to such a level 
that it could come off as sodium oxide vapour. 
He suggested, as an explanation which was 
compatible with the fact that sodium was 
lost and also with the general thermo- 
dynamics of these silicates and phosphates, 
that the sodium oxide in the slag was reduced 
by the carbon in the metal to give CO and 
sodium vapour, and that the sodium vapour 
was re-oxidised, as the authors admitted that 
oxidation was going on continuously in 
theic atmosphere. The thing that really 
held sodium oxide in these slags was the 
phosphorus in the slag as phosphate. What 
the authors were trying to do in the calcula- 
tion was to find out the oxidising capacity 
of the slag and correlate it in the end with 
the phosphorus drop. What he would go 
for, if he were trying to do that, would be to 
find the free FeO, what he would prefer to 
call the iron oxide capacity of the slag. 
Tnere was no way to calculate it, but it was 
not legitimate to take the fayalite dissocia- 
tion constant, so-called, and try to work 
it out as free silica, as the authors did. The 
only way to find out the oxygen potential 
of these slags, with our present state of know- 
ledge, was to do some equilibrium experi- 
mepvts in which the slag was brought into 
equilibrium wich iron and the oxygen content 
of it measured. 

The Chairman, referring to the refractory 
lining of the hearth said that during the 
first World War it was suggested—someone 
said by the Government—that it would be 
a very good thing to recover potash from 
certain ores by putting salt into the blast- 
furnace. That was done at several works, 
but when after several weeks some bricks 
were taken from the upper part of a furnace 
they were found to be 50 per cent soluble in 
water. Ofcourse, some potash was recovered, 
but several blast-furnaces were ruined. 
Therefore, he thought great care should be 
exercised in introducing alkalis into any 
slag on account of the possible damage to 
refractories. 

Dr. Maddocks, making a brief reply, said 
the authors had been rather rushed into the 
publication of this paper because they 
thought they had something really good. 
Eighteen months had elapsed since it was 
submitted for publication and since then 
many more results had at least confirmed 


- what had been done before. 
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Large Seamless Steel Tube Mill at 
Clydesdale 


No. I 


AST year a new mill for the manufacture of 

large seamless steel tubes was put into 
service by Stewarts and Lloyds, Ltd., at its 
Clydesdale Works, Bellshill, in Lanarkshire. 
This mill, which is part of an integrated steel 
and tube plant, is equipped for the production of 
plain and bevelled end oil line tubes varying 
from 10#in to 16in outside diameter, }in and 
greater in thickness. The plant is laid out to 
give a smooth continuous flow of materials from 
the raw materials stockyard of the steel plant 
through the various processes to the dispatch 
bay of the tube mill and thence to the outgoing 
railway sidings. 

The primary raw materials used in the plant 
are basic pig iron and scrap, and they are con- 
verted in four new open-hearth furnaces of 
modern design, which were described in THE 
ENGINEER of February 4, 1949. These furnaces 
are required to produce steels to a variety of 


drive and hydraulic and pneumatic power 
equipment, a boiler-house, &c. 


Tae Incot REHEATING EQUIPMENT 


Ingots are delivered to the mill and stored 
near the charging end of a bogie type, producer- 
gas-fired, reheating furnace, which was supplied 
by Priest Furnaces, Ltd., of Middlesbrough. 
Before each ingot starts on the cycle of opera- 
tions which converts it into a tube it is weighed 
and given an identity number, which it retains 
throughout processing and after installation on 
site. By this means the makers can from the 
records—even after the passage of years— 
identify a tube and trace its manufacture as long 
as the number is discernible and can be supplied. 

On a track in front of the furnace charging 
door the bogies are each loaded with up to 16 
tons of ingots, and as an empty bogie is with- 
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Ingot weighing machine 
Ingot furnace 
Pre-piercing press 
Rotary piercer 

Mandrel threader 

Mill feeder carriage 
Pilger mill 

Pilger mill drive 

Hot saw 

Weighing machine 
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ll. Sizing mill 

12. Tube rotating unit 

13. Cooling rack 

14. Straightening machine 


15. I tion 

16. Cutting-off machines 
17. Inspection 

18. Hydraulic pressure test 
19. Weighing machine 


SEQUENCE OF OPERATIONS 


specifications ranging from soft mild steels to 
those suitable for deep-well casing with a mini- 
mum yield of 80,000 lb per square inch. The 
steels used for this class of work must be com- 
pletely killed and all the ingots are bottom cast 
in order that they shall be of the high quality 
required for direct processing into tube. For 
this reason specially designed casting equip- 
ment has been installed and the ingots are care- 
fully dressed and inspected before being trans- 
ferred to the tube plant stockyard. 

The new tube mill, a number of photographs 
of which we are able to reproduce, can be divided 
into six principal sections : the ingot reheating 
furnace, the hydraulic piercer, the rotary 
elongator, the pilger mill, the sizing mill, and 
the finishing and inspecting sections. It should 
be mentioned here that a large amount of the 
equipment of the mill, including the piercer, 
elongator, pilger mill, &c., was built by the 
Wellman Smith Owen Engineering Corpora- 
tion. Most of the heavy tube-making plant is 
grouped at one end of the mill and can be seen 
in the upper illustration opposite. The arrange- 
ment of the equipment and the sequence of 
operations through which a tube passes from 
the initial ingot to the final dispatch stages can 
be seen from the accompanying diagram. It 
will be noted that the tubes are made from steel 
ingots in their ‘‘ as-cast’ form without inter- 
mediate rolling or cropping. 

The mill is laid down in a main building some 
700ft long by 75ft wide; which has opening into 
it large annexes in which are situated the ingot 
reheating furnaces, a gas producer plant, the mill 





drawn from the opposite end of the furnace a full 
bogie is pushed in by a 120 h.p. hydraulic ram. 
The 180ft long furnace accommodates twenty- 
one bogies, and as a full bogie is pushed in at 
the charging end the whole line is moved up to 
position the foremost bogie of heated ingots just 
inside the door at the opposite end of the 
furnace. Heated ingots are removed one at a 
time from the bogie adjacent to the outgoing 
end of the furnace, and when this bogie is 
empty it is drawn out by a 10 h.p. hydraulic 
extractor ram on to a cross transfer track. On 
this cross transfer track the bogie is moved to 
one side of the furnace, where it is connected 
to an endless moving chain and hauled along a 
return track back to the charging end of the 
furnace. Here the bogie runs off on to a second 
cross transfer track ready for reloading and 
movement into position in front of the charging 
door. 

The top of each of the bogies is protected by 
a layer of refractories, which abut and form a 
continuous hearth to the furnace. Cast steel 
side plates fitted to the bogies run through a 
sand seal arranged along the sides of the furnace 
and protect the undercarriages from the hot 


The furnace is divided into two sections : 
a preheating zone inside the charging door and 
a main heating zone which extends along the 
remainder of its length. Combustion gas is 
introduced into the main heating zone through 
twenty-three ports on each side of the furnace. 
The exhaust gases from the main zone pass along 
the furnace to preheat the ingots on the bogies 
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at the charging end before leaving through 
ports arranged inside the charging door. Raw 
producer gas is supplied to the furnace directly 
from two adjoining 30-cwt Morgan producers 
and the air supplied for combustion is preheated 
in recuperators heated by exhaust furnace gases. 
From these recuperators the furnace gases pass 
on through a waste heat boiler, which supplies 
steam for the gas producer and to other parts of 
the plant. 

As each ingot is withdrawn from the furnace 
by means of a 2} tons capacity overhead dis- 
charger it is dropped on to a plate between 
the furnace and the horizontal piercing press. 
The dropping of the ingot from a height of 3ft 
or 4ft breaks away most of the surface scale on 
the ingot. A 5-ton overhead transporter crane 
with tongs projecting downwards then picks up 
the ingot and transfers it to the hydraulic 
piercing press. 


HypDRAvtic Prercirnc PREss 


Piercing of the ingot is effected from the 
base or solid end, so that in the course of this 
operation the contraction cavity at the top 
end, which is characteristic of killed steels, is 
consolidated. The hydraulically operated ingot 
piercing press can be seen in the upper photo- 
graph reproduced on the opposite page. 

In the piercing press a punch is driven 
through the length of the ingot to transform it 
into a hollow bloom. The press, which has an 
overall length of 70ft and weighs some 350 tons, 
is capable of exerting a total effort of 1180 tons 
at the maximum hydraulic working pressure of 
2600 lb per square inch. Power for operating 
the press is supplied by two hydro-pneumatic 
accumulators of the twin-ram type with water 
pressure and air pressure opposed. Water is 
fed into these accumulators by two 270 h.p. 
three throw Fielding pumps, each of which, at 
120 r.p.m., delivers 165 gallons a minute and the 
compressed. air at 1000 lb per square inch is 
supplied by two two-stage 45 h.p. Reavell 
compressors. 

For purposes of description this piercing 
press can be considered to be divided into two 
main sections—a container section and a punch 
section. The container section comprises a 
sliding cradle, into which is fitted a split cast 
steel container having a slightly tapered wear- 
ing sleeve which accommodates the ingot. The 
container is mounted in a sliding cradle so 
that sufficient daylight is obtained on the press 
without involving the use of an excessively long 
punch stroke. In the sequence of operations, 
when the ingot has been placed in the press in 
front of the container twin hydraulic rams force 
the container over the ingot. The punch section 
of the press then comes into operation and a 
36in diameter main ram drives the punch 
through the ingot. At the commencement of 
this piercing operation the nose of the punch 
is firmly supported by a hydraulically operated 
guide. At the end of the piercing stroke the 
punch is withdrawn and the container cradle 
is retracted to strip the container from the 
pierced ingot. The hydraulic rams which 
actuate the container cradle exert a force of 140 
tons on their forward movement to shroud 
the ingot in the container, and 202 tons on the 
return movement to strip the pierced ingot or 
hollow bloom from the container. 

From the piercing press the pierced ingot 
is transferred by a transporter crane to an 
adjoming elongator of the cross-roll type, in 
which the bore is increased and the wall thick- 
ness reduced with a consequent elongation. 


(To be continued) 
—————_——————- 


Surrace TREATMENT OF FERROUS METALS.— 
The Despo Manufacturing Company, Ltd.; 125, 
Chatsworth Road, London, N.W.2, has issued a 
number of leaflets on the ‘“‘ Negradizing ’ process, 
which provides a simple and inexpensive means of 
pre-treating steel or iron surfaces to produce a 
durable, evenly distributed film of an oxide of iron, 
dense black in colour and having a paint gripping 
and corrosion inhibiting surface. For this treatment 
the articles are immersed for a few minutes in an 
aqueous solution of prepared salts at a specified 
temperature above boiling point. This company 
also supplies ‘ Phosmelyte” and “‘ Proferoscal ” 
de-rusting and desscaling solutions. 
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Agricultural Machinery Exhibition 
at Earls Court 


No. I—(Continued from page 648,Dec. 2nd.) 


_— Smithfield Club Show and Agricultural 
Machinery Exhibition opened at Earls 
Court, London, on Monday morning last and 
will close this (Friday) evening. The first 
Smithfield Show for the exhibition of prize 


cattle was held in 1799, and for many years 


prior to the war it was an annual event at the 





Fic. 1—THE 
Royal Agricultural Hall, Islington. By 1938, 
the last occasion on which the Smithfield 
Show was staged, the section devoted to 
machinery and other farm and meat trade 
equipment exhibits had grown considerably. 
The present Show, however, emphasises the 
extent to which mechanical farming {has now 
been developed, and a very large proportion 
of the 220,000 square feet of floor space 
occupied at Earls Court this week is devoted 
to machinery and equipment of many kinds. 
It is therefore appropriate that “ Agricultural 
Machinery Exhibition ” should be added to 
the original title “‘ Smithfield Show.” 

The exhibition has been organised by a 
joint committee appointed by the Smithfield 
Club, the Agricultural Engineers’ Association 
and the Society of Motor Manufacturers and 
Traders, Ltd. It is taking place under the 
patronage of H.M. the King, and the Duke 
of Norfolk is the President. The official 
opening ceremony on Monday last was per- 
formed by the Minister of Agriculture, Mr. 
Tom Williams, who directed attention to the 
fact that the Smithfield Show this year com- 
bined the old and the new. Not only, he said, 
were Londoners and other visitors able to see 
at first hand the best of the livestock that 
British farmers were raising, but the more 
mechanically minded might also learn some- 
thing of the revolutionary developments 
which had taken place in the last ten years in 
the mechanisation of British agriculture. 
Allowing for increases in prices, the Minister 
remarked, this country had now reached a 
total output of agricultural machinery eight 
times greater than its pre-war production, 
and, in addition, had launched out into many 
new lines. 

With such a wide range of agricultural 
machinery as that displayed at Earls 








** FORELODA "’—FORELODA EQUIPMENT 


Court, it is by no means easy to determine 
just which items of equipment attract the 
most interest. It is obvious, however, 
that increasing attention is being given to 
implements which are designed to facilitate 
the lifting and shifting of materials. A 
recent addition to this type of equipment 
is the “ Foreloda,” 
which has been pro- 
duced by the Fore- 
loda Equipment Com- 
pany, Ltd., Twyford, 
Berks, in  collabora- 
tion with Modern 
Designs, Ltd., also of 
Twyford. It is prim- 
arily a hydraulically 
operated lifter and 
loader, and the model 
illustrated in the 
engraving, Fig. 1, has 
been designed for app- 
lication to a Fordsen 
tractor. Two side 
frames of heavy chan- 
nel construction are 
connected at the 
tractor centre pads 
and beneath its rear 
axle, and on the tu- 
bular lifting arms, 
which are carried by 
the side frames, a 
variety of implements 
can be mounted. In- 
cidentally, the tubular 
construction of the” lifting arms enables the 
operator to remove them from the tractor 
single-handed. 

The hydraulic circuit includes an additional 
oil reservoir to the Fordson pump, pipe-line 
connections to two heavy-duty ram cylin- 
ders, and a specially designed valve assembly. 
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off cock is provided in the “ Foreloda ” 
hydraulic circuit, by means of which the 
lifting arms can be held at any required 
height. The range of implements which 
can be worked by the “ Foreloda ” includes 
a general purpose bucket of 10} cubic feet 
capacity, for lifting earth or similar material ; 
a 6ft scraper blade, a stacking platform, as 
shown in the illustration, and a manure fork 
capable of lifting 10 cwt to a height of 9ft. 
A jib extension can also be fitted. 

We recently had an opportunity to see 
this equipment in operation, and were 
impressed by the efficient manner in which 
it performed the different tasks for which 
it has been designed. A noteworthy feature 
is the ease and with which the 
range of implements can be hooked on to 
the main equipment—a matter of no little 
importance to farmers and other users. An 
example of the “Foreloda” designed for 
attachment to a Ferguson tractor is also 
exhibited at Earls Court. 

Among other machines of particular 
interest at the exhibition are those which 
are now being manufactured for the har- 
vesting of sugar beet and other root crops. 
In the years since the war there has been a 
considerable increase in the number of such 
machines and several agricultural engineer- 
ing firms are making a careful study of the 
problems associated with their design. Root 
harvesters, to be successful, must work 
under some of the most difficult farming 
conditions, and are therefore particularly 
liable to heavy wear and tear. One of the 
root harvesters introduced this year is that 
designed by the Ford Motor Company, Ltd., 
Dagenham, Essex, and illustrated in Fig. 2 
It is a mounted implement, which can be 
attached to the Fordson 8ft tool-bar and 
will lift and clean two rows of beet at once. 
The high-carbon steel lifting shares are 
arranged so that the beet are laid horizon- 
tally on to a 36in spinner-head, which 
revolves at 127 r.p.m. for a power take-off 
speed of 526 r.p.m. The drive from the 
power take-off of the tractor is taken to 
the spinner through oil-bath enclosed gear- 
ing. Guide plates at the front of the imple- 
ment ensure that the beet are presented 





FiG. 2—ROOT HARVESTER—FORD 


This assembly comprises a relief valve fitted 
with a by-pass to the Fordson pump reser- 
voir, and providing protection against over- 
loading the equipment and the tractor. It 
also eliminates the possibility of damage to 
the hydraulic pump. In addition, a shut- 


centrally to the lifting shares and the spinner 
delivers the roots through the adjustable 
gates shown to the right-hand of our engrav- 
ing. Guards, which are fitted around the 
spinner, minimise damage to the lifted 
beet and also help to prevent their escape 
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except through the gates! The harvester 
is fitted with rubber-tyred depth wheels 
and can be adjusted for row widths varying 
from 18in to 24in. 

Another of this year’s beet harvesters is 
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on to a pair of spinners, which partially 
clean and deliver them to the rotating 
cleaning-lifting drum, shown on the left 
of the illustration. The side delivery 
conveyor transports the harvested crop to 





Fic. 3—BEET HARVESTER—TRANSPLANTERS (ROBOT) 


the combined topper, lifter and elevator, 
shown in Fig. 3. It is built by Transplanters 
(Robot), Ltd., Sandridge, Herts., and is a 
single-row machine in which special atten- 
tion has been given to the topping unit. 
This is a self-regulating device incorporat- 


a truck, though a dumping attachment can 
be substituted if required. The machine 
can be employed with any medium-power 
wheeled tractor, having power take-off and 
standard tapping for hydraulic connection. 
A single hydraulic jack controlled from the 





Fic. 4—HEDGE CUTTER—MCCONNEL 


ing a power-driven cutting disc; “‘ feelers” 
arranged in front of it help to stop any 
beet, which may have become loose in the 
ground, from being pushed over. The lifting 
shares are quite small and the beet are 
actually prised from the ground and passed 


tractor seat raises and lowers the machine. 

Hedge trimming is another farming opera- 
tion to which mechanical aid is now being 
successfully applied. Dealing with over- 
grown hedges by hand frequently demands a 
lot of time and labour, and the introduction 
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of suitable machines undoubtedly leads to the 
speeding-up of what has always been one 
of the farmer’s more difficult tasks. A 
hedge-cutting machine, exhibited at Earls 
Court, is the McConnel-Gilmour, which is 
made by F. W. McConnel, Ltd., 67, Chiltern 
Street, London, W.1, It is a tractor-mounted 
implement for the operation of which only 
one man is needed. The equipment consists 
of a frame, mounted on the tractor, which 
carries an adjustable transverse beam. To 
one end of this beam a hinged cutter bar is 
attached, which takes a 4ft 6in knife, similar 
to that required for a mowing machine. The 
cutter bar can be set at an angle and its 
distance from the tractor can be varied by 
sliding the beam through the frame. The 
tractor driver is provided with quick-acting 
controls, by means of which the beam 
may be raised or lowered either horizontally 
or at an angle. The cutter bar is belt-driven 
from a 2 h.p. Petter petrol engine, which is 
placed at the other end of the beam. It is 
claimed that this machine will tackle growth 
of up to 2in diameter and one model exhibited 
on the stand may be seen dealing with quick- 
thorn of that thickness. The firm’s latest 
machine, a photograph of which is repro- 
duced in Fig. 4, carries a 7ft cutter bar, 
taking a 6ft blade, and is intended for cutting 
the sides of dykes and also for such growths 
as underwater rushes and weeds. 


(To be continued) 


———— 


Pre-Stressed Concrete* 
By MONSIEUR E. FREYSSINET 
No. IV=(Continued from page 636, Dec. 2nd) 


APPLICATIONS 


In general it maybe said that the cost of 
pre-stressing diminishes as the value of the 
works increases; on the one hand in pro- 
portion to the size of the units, and on the 
other hand in proportion to the amount of 
repetition work where there are many identical 
members. For this reason applications so 
far concern mainly elements usually of small 
dimensions precast in the factory, and, at the 
other end of the scale, very large structures. 


Factory CAstTING 


Structural Members.—The factory production 
of floor-elements of various types is too well 
known for me to dwell upon. Two systems 
are employed : one involves large casting yards 
with a sufficiently large number of moulds 
to allow waiting for hardening; the other 
uses my technique of rapid hardening of the 
concrete by vibration, compression and heat- 
ing of the units, so allowing the use of only a 
few moulds and factories of small area. The 
latter system seems to me to be bound to 
take the honours in the long run, because it 
allows the use of much more accurate moulds 
and of much more carefully controlled concrete, 
and thus lighter elements more easily handled ; 
also because it limits the initial and main- 
tenance costs of the factory. 

There should be much advantage to be 
obtained in using pre-stress for the assembly 
of precast elements; the difficulties are the 
slowness and cost of packing the joints be- 
tween elements. I think that this packing 
could be replaced by a thin plastic sheet 
prepared in advance and hardening later, 
and that it could be entirely eliminated by 
using very accurate joints either moulded or 
ground down. The problem does not involve 
any real technical difficulties when there is 
sufficient repetition—that is to say, tens, or 
better still, hundreds of thousands of identical 
elements. The setting-up of such mass-pro- 
duction schemes does not present any tech- 
nical problem; the problems are economic, 





* Abstracts from paper, ‘‘ Pre-Stressei Concrete : 
Principles and Application.” Joint meting, Institution 
of Civil Engineers and Société des Ingénieurs Civils de 
France (British Section), November 17th. 
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financial, social, even moral and esthetic, and 
eventually political, and thus outside my 
province. 

Railway Sleepers—The problem to-day is 
solved from the technical point of view. It 
can be said that sleepers with straight wires 
anchored by bond give satisfactory results in 
practice, at least over a period of ten years, 
with rare exceptions. However, there is the 
possibility in time of corrosion of the ends 
of the steel after the completion of carbonisa- 
tion of the concrete, especially in areas of 
acid soil; this would result in a failure of 
bond after a considerable number of load- 
ings or after a chance overloading. It is known 
that for a sleeper there is no limit to the maxi- 
mum loading, but only that there is a falling- 
off of the probability of achieving the maximum 
load, proportional to the size of that load. 

However, it is my opinion that the sleeper 
is only a transitional method of employing 
pre-stressed concrete in railway tracks. The 
ability to assemble different structural elements 
leads to the possibility of constructing a track- 
bearer in the form of a grill of runners and 
transverse members supporting all the tracks 
in a line, and buried sufficiently to be relatively 
unaffected by variations of temperature ; 
the problems of maintenance and continuity 
of the rails could be solved much more satis- 
factorily than at present. Moreover, it would 





Fic. 4—Test Tunnel at Toulouse 


facilitate the laying of mixed steel and con- 
crete tracks capable of carrying at will both 
steel-wheeled traffic and heavily-loaded pneu- 
matic-tyred vehicles. 

Pipes.—In the laboratory I have produced 
pipes, cast and pre-stressed in one operation, 
of 153in diameter and with walls 1-45in 
thick, capable of carrying pressures of 1420 Ib 
per square inch. 

In factory trials I have produced pipes of 2ft 
diameter 20ft long and with walls 2in thick 
which could carry pressures up to 850]b per 
square inch. In ordinary production the moulds 
at Wadi Fodda have cast up to ten 20ft pipes 
per mould per day, to carry test pressures often 
reaching 256 lb per square inch. In Algeria some 
31 miles of these pipes, most of them 4ft 7in 
diameter, have been made with a maximum 
wall thickness of 3-15in for test pressures 
often reaching 256 lb per square inch. For three 
lengths of 328ft, which had a supplementary 
spiral reinforcement, the test pressure was 
raised to 512]b per square inch. 

Production in Algeria was stopped by the 
war and has not yet been recommenced. 
We are taking advantage of this hold-up to 
perfect the moulds in order to achieve the 
following results :— 

Test pressure increased to at least 710 lb per 
square inch ; a precision cylindrical shape mak- 
ing jointing very easy; production raised to 
twenty-four pipes per twenty-four-hour day per 
mould; the possibility of obtaining at will all 
the various thicknesses and diameters of pipe 
with the minimum of spare parts. 

In accordance with these requirements 
moulds are being constructed for pipes of 
8ft 6in and 7ft 6in internal diameter. These 
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large pipes will have no joints except at their 
ends, whatever the length even to the extent 
of several miles, for they will be assembled 
by longitudinal pre-stress. 

In my opinion the manufacture of pre- 
stressed concrete pipes, as indeed is true for 
most other applications of pre-stressing, is 
scarcely yet launched because of the question 
of the plant involved. But no limitations can 
be foreseen either for the use of these pipes, 
for their diameters, for the pressures to be 
borne or for the types of fluid to be carried ; 
once the moulds are made they become a 
remarkably economic proposition. 

It is possible to apply by simple processes a 
continuous lining to enhance the already very 
high chemical resistance obtained by the 
very great pressures under which the concrete 
sets. 


SHarts, TUNNELS AND GALLERIES 


The examples of tunnels and other under- 
ground excavations at present existing are 
first of all the tunnels completed and in con- 
struction under the Seine by Entreprises 
Campenon-Bernard. These are lined with 
precast blocks, which are pre-stressed by a steel 
hoop joined with a special fastener tensioned 
by expanding the joints between concrete 
voussoirs; this is carried out within the 
driving-shield. The out- 
side diameter of the 
lining is less than that 
of the shield, and so 
leaves a space all round 
which is injected with 
grout as soon as pos- 
sible. A similar method 
was used at Preston, in 
England. 

Another method de- 
veloped in Algeria by 
the same firm consists 
in placing the vous- 
soirs in position with 
or without a centering, 
and producing the pre- 
stress by injecting under 
pressure the space be- 
tween this lining and 
the surrounding rock 
with a colloidal grout. 

By this method linings 
may be constructed 
which are both very 
thin and _ completely 
water-tight ; they are pre - stressed by an 
external pressure often equal to the natural 
pressure in the rock before tunnelling. Very 
high rates of progress could be achieved— 
of the order of 50 yards and more per day ; 
unfortunately this rate cannot be used while 
the techniques of excavation remain as they 
are. 

As in many other cases, these examples 
form only a brief outline of the tremendous 
possibilities open to pre-stressing in this im- 
portant field. It will be possible to design 
tunnel linings of external diameter exactly 
equal to the external diameter of the driving- 
shield ; a solution which will not require any 
injection between them and the soil, and 
which will be sufficiently water-tight to allow 
working at atmospheric pressure, the use of 
compressed air limiting the size of the working 
chamber. 

The normal thickness of concrete linings 
could be reduced in most cases by two thirds 
by a rational use of pre-stress, whilst assuring 
at the same time a better state of the ground 
and a complete water-tightness. 

In any case it will be possible to avoid 
using very expensive metal linings without 
the loss of any portion of the safety-factor, 
which is essential for under-river tunnels. 

While on the subject of tunnels I must 
mention the tunnel for hydro-dynamic tests 
at Toulouse (Fig. 4) having a length of 1950 
yards, and a cross-sectional area of some 
120 square yards. It is pre-stressed in three 
directions, the most important of which is 
parallel to the axis, produced without cables 
by thrust against the end sections of the tun- 
nel; this thrust is produced by groups of 
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flat-jacks placed every 55 yards, each group 
being capable of a thrust of some 5000 tons. 


RESERVOIRS 


At first sight the system of constructing 
reservoirs, by means of precast sections 
assembled by pre-stress in two directions— 
one vertically following the generating lines 
of the walls, the other spirally—by one of 
the methods which I have described, seems to 
be the simplest and most advantageous, 
compared with classical solutions, of all the 
applications of pre-stress that can be imagined, 

It is a fact that no such full-size structure 
exists in France. On the other hand, many 
have been built in the U.S.A., and one suc), 
reservoir has recently been completed in 
Denmark. These remarks illustrate well how 
chance plays its part in development. 

On the other hand, some remarkable reser. 
voirs of rectangular shape have been built in 
France: large capacity wine-vats, and the 
drinking-water reservoir at Orleans.t 

There is henceforward no doubt that the 
construction of reservoirs, gas-holder basins 
and other similar structures, other than by 
using pre-stress, is an anachronism. Equally 
there would be advantage in employing pre- 
stress methods for hyperbolic cooling towers. 


Bripce Decks 


The lack of practical applications in many 
fields is explained to some extent by the 
exceptional effort which has had to be devoted 
to bridges, of which large numbers were 
destroyed during the war. 

The first beam worthy of calling a bridge 
beam was built at Frankfurt in Germany, 
and repeated at Stuttgart; it was a 4-scale 
model of the 190ft beam designed about 1933 
for Wayss and Freytag, of which the late 
Doctor Mautner was then a director. 

At that time the system of cables anchored 
by cones had not been evolved, and the steel 
was stretched on the mould-base; the steel 
was in 5mm diameter wires and was attached 
to the mould-base by means of small concrete 
blocks precast round the hooked ends of the 
wires. This beam contained vertical hard- 
steel stirrups anchored in the same way ; 
these were tensioned by bearing on the upper 
flange and the web in order to compress the 
latter and so increase its compaction. About 
1936 some beams were constructed according 
to this method for the framework of sluice- 
gates and for bridges in connection with the 
Wadi Fodda dam; these were the first pre- 
stressed beams actually to go into service. 

I have calculated and designed bridge 
decks with a central span and double cantilevers, 
built by assembling precast elements in canti- 
lever; these had main spans of from 490- 
560ft. None of these designs has materialised. 

The first structures were on a much smaller 
seale. In France they were two slabs of spans 
of 39ft and 66ft, built in 1941. It is true 
that in Algeria I had built the decks of the 
Wadi Fodda dam with spans of some 66ft, 
and that in Germany Wayss and Freytag 
had built on the same lines many beams whose 
maximum span was between 130ft and 165ft. 
The year 1941 saw the beginning of work on 
Luzancy Bridge (span 180ft); this was halted 
by the: occupying authorities and was not 
recommenced until after 1945. In the mean- 
time, in Algeria, Campenon-Bernard had built 
the Djedeida Bridge (66ft, 166ft, 66ft spans) ; 
this was formed of precast elements assembled 
by cables passing through holes to make beams 
which were launched with a special gantry. 

Since 1945 many bridges have been built ; 
most of them have consisted of straight beams 
with solid web, sometimes with continuous 
multiple spans, sometimes of archform. The 
span-records are still very modest;  180ft 
for straight beams (Fontaine Bridge), 256ft 
for arches, including the Marne bridges (Fig. 
5 ), now in construction. 

No lattice-girders have yet been built ; the 
real reason for this is that there is no advantage 
to be gained in pre-stressed concrete except 
for relatively rare heavy loads or large spans. 
However, the present state of pre-stressing 
technique will allow the construction of any 

{See Tue Enarnesr, April 22, 1949, page 437. 
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lattice-girdered structure, erection 
methods similar to those used for structural 
work, with no limitations of shape or span, 
and with considerable advantages of weight, 
cost and durability. Even suspension bridge 
cables could be improved considerably from 
the point of view of safety and economy, by 
covering them with a high-quality concrete 
carrying a high pre-stress ; the improved safety 
factor due to complete unification of all the 
wires, and the stabilisation of the stresses 
they carry do much more than compensate 
for the increase in tension due to the dead- 
weight of the concrete, with the result that 
the increased stiffness of the structure and 
the anti-corrosive protection given by the 
concrete constitute pure gain. 
Pirtes, COFFERDAMS AND CAISSONS 

The work of consolidating the foundations 
of the dock station at Le Havre (now destroyed 
by bombing) was the first large-scale applica- 
tion of pre-stressing to civil engineering works. 
The work included the manufacture and driv- 
ing of seven hundred piles of average length 
93ft. These were made in elements of between 
5ft 3in and 9ft 3in in length, and were subjected 
two hours after casting to driving forces of 
320 tons. 

For the covered track at Rouen some thou- 
sands of 66ft piles, 153in by 154in, are now 
being driven as foundations; they provide a 





considerable economy of steel compared with 
reinforced concrete. 

The future lies with tubular piles made of 
precast elements of high quality concrete ; 
they are assembled by means of cables run- 
ning through holes provided in the walls. 
Such piles will make possible diameters, 
strengths and lengths beyond those known 
at present ; assembly from precast units will 
avoid the setting up of costly plant. 

Pre-stressed concrete is also a very suitable 
material for the construction of cofferdams 
of any size because of its ability to achieve 
water-tightness and because of the ease with 
which elements on land or water may be 
effectively linked. 

The construction of ground caissons floated 
by means of compressed air and sunk on a 
prepared bed, constitutes the biggest present- 
day application of pre-stressed concrete as far 
as quantities of concrete are concerned. 

Works were carried out by these methods 
between 1935 and 1940 at Brest Harbour for 
the French Navy ; these include a large quay- 
wall, 1300 yards long, with foundation depths 
exceeding 80ft below the quay level, battle- 
ship moorings, lock entrances and large mobile 
caissons. 

Apart from the economies of materials, the 
advantages of pre-stressed concrete here are 
the extreme ease of obtaining water-tightness 
and of maintaining it, even when considerable 
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torsional deformation occurs, necessary some- 
times to align the tops of the caissons. 


Harsour Works 


The ease with which various units can be 
firmly linked (and this can include the soil) 
and with which any chosen pressure can be 
established between them, naturally finds 
unlimited application for pre-stressed concrete 
in immersed structures containing large empty 
volumes. Pre-stressed concrete is called upon 
to renew completely the technique of harbour- 
works. 

All methods of assembly by pre-stress of 
units, whether themselves pre-stressed or not, 
into larger structures can be used for the 
assembly of floating units of dimensions 
dependent upon the available means of flota- 
tion. By further pre-stress it is simple to 
link such assemblies together once they are 
floating, which thus allows the building up 
of structures whose dimensions are indepen- 
dent of the means of flotation. This method 
is applicable to any floating works: docks, 
ships, quays, and breakwaters, whether floating 
or fixed, floating platforms, monolithic over 
very large areas, power stations, using energy 
derived from the sea (thermal, potential or 
dynamic), as well as floating structures with 
or without hollow interiors later anchored 
to the ground (locks, docks, &c.). 

For all these problems and many others 
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(trolleys and floats) will also be made of pre- 
stressed concrete. 


Dams 


So far no large dam exists designed from 
the start according to the principles of pre- 
stress. This is not surprising since the impor- 
tance of the interests and responsibilities in 
this field, apart from the complex problems 
involved, is not very amenable to the rapid 
adoption of new methods. 

These obstacles do not affect to the same 
extent consolidation and superelevation works 
to existing structures, where urgency and 
special problems can impose the use of non- 
classical methods. Thus there is at least one 
example of the consolidation of a gravity 
dam by means of pre-stress; that of les Cheurfas, 
carried out by M. André Coyne, and an example 
of increasing the height of a large multiple- 
arch dam from 197 to 220ft (the Beni-Badhel 
dam). 

I have designed very many pre-stressed 
concrete dam projects. The variety of methods 
of application is so large that it is impossible 
even to list them; in any case they are not 
of great interest in the absence of actual 
works. The variety of methods corresponds 
to the variety of factors relating to the water- 
tightness of liquid retaining structures, the 
behaviour of foundation soil, dimensions, 
availability of materials, &c. 

As a result of the possibility of making 
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that the future will reveal, completely new 
solutions and bases of construction can be 
imagined. For example, one can imagine a 
lighthouse in the form of a tower fixed to 
a floating staging, which is then floated to its 
required position and anchored by filling 
hollow cells with rock rubble, or ships of great 
length, capable of division into smaller units, 
or deep-water floating quays with pneumatic 
stabilising gear. 

Preparations are being made to begin 
the reconstruction of the quays of a very large 
dock; these will be 49ft high between the 
dredged level of —5m and the quay level of 
+10m. The ground, which is mainly mud 
and peat, is so bad that in 1944 the destruction 
of the lock gates led, by the action of the tides, 
to the collapse of the quay walls under the 
pressure of the mud. A reasonably solid bed 
is often not to be found nearer than 130ft below 
the quay level. 

The scheme, which is expected to be started 
shortly, consists of a series of pre-stressed 
concrete slabs, about 80ft square, cast on the 
shore and floated into position with the tide. 
They will lie on cylindrical tubes driven down 
to bear on the firm ground, and will be linked 
with the piers and with each other by means 
of pre-stress. All the pre-stress will be 
achieved by cables held in tension by anchor- 
age cones, and grouted with a cement 
mortar. The handling and floating gear 


tensioned elements, which cannot be cracked 
and which are of certain and permanent 
strength, the use of pre-stressing forces leads 
to new solutions; this sometimes results in 
great economies of time and materials. It 
also leads to relatively simple solutions to 
problems reckoned hitherto as extremely 
difficult. 


PyLons 


It was seen in the theoretical part of this 
paper that of all types of pre-stressed structure, 
poles subjected to alternating loading present 
by far the smallest advantages. 

This was, however, the first problem I 
tried to solve when, in 1928, I decided to 
devote myself to the development of pre- 
stressing; and for the simple reason that I 
had some associates interested in this particular 
problem who were willing to contribute towards 
financing my research work. In spite of 
difficulties, I finally succeeded in producing 
some excellent poles, very light, rigid and 
unaffected by variations of weather of which 
several thousands erected from 1933 onwards 
now constitute the best standing proof of 
durability of pre-stressed concrete. However, 
circumstances outside the technical sphere 
prevented the development of these products 
that I had hoped for. 

Because of the theoretical conditions which 
I have mentioned, competition with struc- 
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tural steel is more difficult in the case of poles 
than with other types of structure. I believe, 
however, that from the point of view of cost 
the advantage would always be with. pre- 
stressed concrete, provided that such com- 
parisons include a proper valuation of main- 
tenance, 


Arm Runways AND Roaps 


This is the most recent application of pre- 
stress, but is by no means the least significant. 

It is difficult to reduce below a certain 
minimum the time elapsing between two 
aircraft movements on one runway ; the 
operation of two parallel runways too close 
together is dangerous, from which it must 
be deduced that the only way to increase the 
volume of traffic at an airport, above certain 
limits, is to increase the tonnage of individual 
aircraft. A similar conclusion has led to the 
increase in tonnage of ships. But, as in the 
latter case the port provides the limitations, 
so the runways impose a limit to the dimensions 
and weights of aircraft. 

We are now at the stage where total loads 
approaching 100 tons per wheel are considered 
normal for long-distance aircraft ; and already 
there is talk of much heavier aircraft. Only 
@ lack of sufficiently firm runways confines 
these to purely military purposes. Further, 
there is no known means of arranging take-off 
and landing on more than two wheels. 

It is necessary to construct surfaces of area 
measured in square miles, in the case of 
primary airports, capable of carrying at all 
points loads of the order of 100 tons per square 
yard; at a later date this figure will have to 
be increased. If, in addition, the natural 
ground has little resistance (which is generally 
the case in the vicinity of the big cities), the 
problem is at first sight difficult. Now the 
maximum value of the concentrated load 
which can be carried by the classic concrete 
runway without it being cracked, does not 
increase at all proportionately with the squarc 
of the thickness because of the increasing 
stiffness, which prevents the ground-resistance 
coming into play. Further, an increase of 
thickness is hardly a proper remedy for the 
spontaneous cracking due to the temperature 
and humidity differences between the two sur- 
faces of the slab. Mild steel reinforcement is 
ineffective and even harmful. In practice 
it seems that ordinary concrete runways, 
made by any method, and with any distribu- 
tion of joints, cannot stand up to wheel-loads 
much greater than 2} tons per inch thickness in 
regular service conditions. From these con- 
siderations came the idea of using pre-stressed 
concrete. 

Mathematical or experimental study of a 
concrete surface shows that the forces are 
increased considerably in the neighbourhood 
of joints, in the form of negative bending 
moments. Thus the first rule must be to avoid 
joints, or at least to reduce their number to a 
quantity that can be made sufficiently solid 
not to constitute weak points. 

A trial strip covering 30,000 square yards, 
constructed at Orly nearly two years ago, has 
been the subject of study of deformations and 
movement; the results show that in such a 
surface it is possible to eliminate entirely any 
joints parallel to the long sides of the strip, 
and to space transverse joints at some hun- 
dreds of yards, even more than half a mile in 
reasonably constant climates, provided that 
the concrete is laid on compacted ground 
covered with bitumen paper. 

The test results also show that a slab 6-3in 
thick, pre-stressed in two directions and cast 
in concrete of a quality normally used for 
runways, has no hair-cracks on its visible 
surfaces under the heaviest test-load that 
could be imposed—more than 135 tons on 
an area 39in diameter; this is due to the 
ability of pre-stressed concrete to carry high 
imposed tensile stresses before cracking. These 
results were observed with a pre-stress of only 
280 lb per square inch. Furthermore, cracking 
was only obtained when the pre-stress was 
reduced to 140 lb per square inch, the 
slab moreover, regained its initial state as 
soon as the previous pre-stress was re-estab- 
lished, apart from a small residual deformation 
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due to permanent deformation of the found- 
ation soil. 

Secondly, if under certain loadings the slab 
is subjected to non-elastic strain or to cracking 
in its under surface, these disappear as soon 
as the load is removed or decreased. Many 
repetition tests confirm that the slab func- 
tions reversibly indefinitely (fifty-eight loadings 
and unloadings of 90 tons). 

Measured vertical deformations, which varied 
with the type of preparation given to the sub- 
grade, amounted to about a tenth of a milli- 
metre (=0-004in) per ton of applied load ; 
this was in the case of the ground at Orly, 
which is a sandy-clay silt and which was 
compacted on the surface according to the 
normal methods used for ordinary concrete 
runway construction. 

It is concluded from these results that a 
continuous concrete slab of about 6in thickness 
can be made capable of carrying concentrated 
loads of 100 tons by applying a minimum 
pre-stress of 420 lb per square inch in two 
directions. An 8in thick runway with a 
prestress of 840 lb per square inch could 
definitely carry loads of 250 tons. Thus 
the problem of providing airstrips for 500-ton 
aircraft on any ground is theoretically solved. 
The solution involves concrete thicknesses 
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limitation of costs. I am, however, con. 
vinced that the runway at Orly indicates tho 
principle of a solution suitable for heavy 
road transport and capable of functioning 
under the heaviest loads, on the worst ground 
and in the most unfavourable conditions of 
climate. 

I shall close now my already detailed |ist 
of possible applications of the idea of pre. 
stress. There is no field of construction—and 
I say this after considered thought—to which 
the idea of pre-stress does not bring possibili’ ies 
of solutions often unthought of. 


—_—_—@—__——- 


Combustion Chambers for 
Open-Cycle Marine Gas 


Turbines* 
By R. F. DARLING, B.Sc. 
No. I1—(Continued from page 653, Dec. 2nd.) 


Sprayer Development.—The development of 
suitable fuel atomisers for gas turbines is a 
separate problem in itself and is, incidentally, 
probably the most important single factor 
affecting the performance of the combustion 


chamber. The necessity for maintaining good 
Air Space Operating 
Handle 
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Quick Acting Screw 
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Fic. 6—Hand Operated Sprayer for Experimental Combustion Chamber 


less than a third of those of some strips made 
in the U.S.A. for very heavy aircraft, with the 
addition of a double pre-stress of a few hundred 
pounds per square inch. (It may be noted 
that these American runways are beginning 
to suffer from the phenomenon of progressive 
cracking.) 

This double pre-stress may be set up either 
by tendons in two directions at right-angles, 
or by one set only running across the width 
of the runway. In this latter case the longi- 
tudinal compression is obtained from the 
reaction of abutments placed at the ends, 
unless it is preferred to space them at smaller 
distances in order to simplify repair work. 
In general the cost of an abutment is of the 
same order as the cost of 20 yards of runway. 
This method gives a 50 per cent economy of 
steel and simplifies both construction and repair 
of any area. 

Various means of construction and of main- 
taining this pre-stress, in spite of thermo- 
hygrometric variations, are possible. My own 
choice lies now with solutions employing per- 
manent jacks fed by accumulators ; this system 
involves little mechanical equipment and 
would be justified for large runways by the 
many advantages of flexibility and ease of 
maintenance, which it offers. Basically a 
runway is a complex affair with its lighting, 
beacon systems, &c.; a few groups of jacks, 
some accumulators and an electric pump would 
not increase very much the inevitable equip- 
ment to be installed. 

This: solution simplifies crossings of run- 
ways; it can be used for large parking areas, 
which would require no steel if they were 
within the extent of the surrounding ground 
anchorages. 

The consideration of runway surfaces natur- 
ally leads on to road surfaces. Though the 
problem may seem easier than for runways, 
it is in fact much more difficult to deal with 
because of curves and inclines, because of 
the extent of the sites over great lengths, 
and, above all, because of the more rigid 


atomisation over a wide range of outputs has 
already been mentioned, but the use of low- 
grade fuels and massive combustion chambers 
involves additional difficulties not normally 
encountered in aircraft practice. Much thought 
was given to the problems involved in obtaining 
immediate ignition in cases where the fuel had 
to be preheated. The trouble was that with 
existing types of sprayer, the sprayer itself and 
the fuel trapped within it could not be heated 
until injection into the combustion chamber 
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Fic. 7—Working Parts of Sprayer as in Fig. 6 but with 
Valve Open 

was actually begun. This meant that on 
attempting to light up there would be an appre- 
ciable period during which unheated fuel would 
be injected, and atomisation would thus be 
extremely poor at the very time when it needed 
to be best, i.e., when the igniter was operating. 
There was also the problem of what was to 
happen when a chamber was shut down. It 
seemed likely that some fuel would be left 
stagnant within the body of the sprayer, and if 
the rest of the chamber were left very hot the 
heat would be conducted to the sprayer leading 
to charring and decomposition of the trapped 
fuel. 

A device was eventually produced which 
seemed to offer a simultaneous solution of both 


* North-East Coast Institution of Engineers and 
Shipbuilders. Nov. 25th. Extract. 
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those problems. The first design is shown in 
Figs. 6 and 7 and consists of an ordinary spill- 
control sprayer, but with the special feature 
that the spill passage is incorporated within a 
movable plunger. On screwing down the handle 
the plunger forms a seal on the cone face of the 
vortex chamber, while at the same time the 
hemispherical end of the operating shafts seals 
off the rear end of the spill passage, As the 
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Fic. 8—Typical Pressure-Flow Characteristic of Hand- 
Operated Sprayer 
plunger comes forward the ends of two external 
helical grooves are exposed so that fuel can 
continue to pass through the vortex chamber 
and out through the spill passage. By this 
means circulation of fuel can be maintained 
after shutting off or while heating up prior to a 
run, and when ignition is required the opening 
of the handle produces an immediate flow of hot, 
highly atomised fuel. It will be seen that this 
recirculating mechanism could be very con- 
veniently combined with the well-known spill- 
control method of obtaining wide range, and it 
was therefore decided to concentrate for the 
time being on spill control to the exclusion of 
other wide-range devices. A further feature of 
the design shown in Fig. 6 was that the air space 
between the fuel pipes and the casing prevented 
appreciable heating of the fuel by the hot air 
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A disadvantage which the spill-control sprayer 
shares with other wide-range types is that as 
the output increases there is a marked reduction 
in spray angle. 

The manufacture and testing of sprayers 
could be carried out much more quickly than 
for combustion chambers, and it was therefore 
possible to make and test the hand-operated 
sprayer for the experimental chamber before 
proceeding seriously with the design of sprayers 
for the 3500 s.h.p. marine gas turbine. For 
this unit it was considered desirable that the 
opening and closing of the sprayer should be 
performed from the control platform, The 
design eventually produced, which is shown in 
Fig. 9, is the same in principle as the experi- 
mental sprayer, but the operating handle has 
been replaced by a piston which is normally 
held in the open position by the pressure of the 
incoming fuel, there being communication 
between the fuel inlet passage and the underside 
of the piston. A small quantity of fuel leaks 

Spill Passage Sealed 
by Ball Bearing 
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Fic. 10—Fuel-Oil-Operated Sprayer with Modified 
Sealing of Spill Passage 

through a hole in the piston and escapes through 
an additional spill line. To shut off the sprayer, 
a stop cock in this spill line is closed, causing 
the pressure on the upper side of the piston to 
build up until the return spring can push the 
piston and the plunger into the closed position. 
Opening of the stop cock immediately reopens 
the sprayer by releasing the pressure on the 
upper side of the piston. 

When this design was first tested difficulty 
was encountered due to the hemispherical valve 
on the end of the piston stem not being in 
correct alignment with its seat on the back of 
the plunger. It will be seen that the piston 
stem and the plunger are each rigidly con- 
strained, and if they are not in proper alignment 
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Fi. 9—Original Design of Fuel-Oil-Operated Sprayer 


bathing the sprayer. This scheme was the 
basis of British Patent No. 622,224. 

This design has been remarkably free from 
mechanical troubles and has operated with com- 
plete satisfaction during spraying tests and also 
during rig tests on the experimental combustion 
chamber, and later in the engine proper. Flow 
characteristics depend on the dimensions of the 
vortex chamber and the various fluid passages, 
but @ typical output curve is shown in Fig. 8. 


neither has any freedom to correct its position. 
To overcome this the modification shown in 
Fig. 10 was tried and met with immediate 
success, in so far as there was no further leakage. 
Trouble was encountered in another direction, 
however, as the ball bearing, not being posi- 
tively held in any particular position when the 
valve was open, tended to rattle about and 
damage both itself and the adjacent com- 
ponents. It also had the effect of making the 
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spill pressure very unstable when the spill was 
almost shut. 

A second modification was therefore designed, 
as shown in Fig. 11. This had the very great 
advantage of eliminating altogether the seal at 
the back of the plunger, which had always been 
@ major source of difficulty. It operated with 
complete mechanical satisfaction when it was 
first tried, and its only disadvantage, not a very 
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Fic, alia Sprayer with Solid Plunger 
ve 


serious one, is that the spill passage has to be 
rather on the large side in order to allow the 
plunger to pass through it. The travel of the 
piston is also bigger than in the previous design, 
but this has not been found to matter in practice. 

The deterioration of atomisation with in- 
creasing sprayer output has already been diss 
cussed in some detail. The sprayers shown in 
Figs. 9, 10 and 11, which are for the high- 
pressure combustion chamber of the 3500 s.h.p. 
gas turbine, have a flow number of 7-3 and are 
meant to work at an inlet pressure of 400 lb per 
square inch. (Flow number is output in gallons 
per hour divided by the square root of the inlet 
pressure in pounds per square inch.) They can 
be expected to give a mean particle diameter of 
about twice that from the hand-operated 
sprayer, which works at the same pressure, but 
has a flow number of 2-2. The atomisation 
from the larger sprayers could probably be 
improved to the necessary extent by increasing 
the inlet pressure to something over 1000 Ib per 
square inch with a corresponding reduction in 
flow number, and this can be done if necessary. 

It was decided first, however, to try out a 
scheme for which striking success had been 
claimed by the Westinghouse Corporation of 
U.S.A.2 This consisted of a simple swirl type 
atomiser in which pressurised air was led round 
the outside of the cap nut and caused to form a 
vortex round the fuel orifice, the direction of 
rotation of the air being contrary to that of the 
fuel, It was stated in Reference ? that atomisa- 
tion could be greatly improved by this means. 
The arrangement adopted is shown in Fig. 12. 
Compressed air is fed into the space between the 
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Fic. 12—Air Blast Atomising Equip 
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sprayer and shroud, and issues through the 
tangential grooves in the air plate. The sprayer 
itself is similar to those shown in Figs. 10 and 11. 

This device has been used in a number of 
tests on the atmospheric combustion rig using 
compressed air at about 51b per square inch. 
The quantity of air required is of the order of 
1 or 2 per cent of the combustion air. Results, 
though promising at first, have been rather 
inconclusive, due mainly to the fact that the 
fuel flow required on the combustion rig is only 
about 250lb per hour. At this output the 
atomisation from the sprayer would be very 
good even without any air blast, and it will 
probably be necessary to await tests on the 
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engine itself before the true merits of the scheme 
can be assessed. 


CoNncCLUSIONS 


Although the marine gas turbine is still very 
much in its infancy, it is already possible to 
discern the main sources from which trouble is 
likely to be encountered in the combustion 
system. All the difficulties discussed in the 
preceding pages can be classified under four 
main headings :— 

(a) Development of an optimum flame tube 
configuration such as to give high combustion 
efficiency, low-pressure loss, uniform outlet 
temperature distribution and freedom from 
carbon deposition. 

(b) Development of methods of atomising 
Jow-grade fuels of very high viscosity. 

(c) Protection of the flame tube from over- 
heating so as to prolong its useful life. 

(d) Extraction of incombustible ash from the 
exhaust gases so as to prevent turbine blade 
fouling. 

Little need be said of the first two items, as 
there can be no doubt that, given sufficient time 
and ingenuity, satisfactory solutions will be 
achieved, and in fact much progress has already 
been made toward this end. Experience up to 
date on flame tube life is fairly encouraging so 
far as it goes, but in the course of time, as heat 
exchangers become more efficient and turbine 
inlet temperatures get higher, it is certain that 
the overheating problem will become increas- 
ingly severe. It may be that the flame tube, 
or at any rate the combustion zone, will have to 
be regarded as a semi-expendable item, to be 
replaced at intervals of, say, 5000 or 10,000 
hours. Very little has been said about blade 
fouling, as the author’s experience in this matter 
is extremely limited, but of all the difficulties 
facing the combustion engineer this is perhaps 
the most intractable. 

To sum up, once the present multitude of 
short-term development difficulties has been 
cleared away, the two abiding problems will be 
found to be those of flame tube life and blade 
fouling. 

REFERENCE 


* A. E. Hershey, “ The Development and Testing of a 
Gas Turbine, Combustor,” A.8.M.E., November, 1947. 
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Envelope Jigs for Aircraft 
Construction 


In last week’s issue, page 651, we described 
the novel envelope jig system for aircraft 
construction, evolved by the Fairey Aviation 
Company and used extensively by that firm. 
We now illustrate a typical application of the 
new method, taking as an example the construc- 
tion of a bomb-door assembly, shown in the 
photographs reproduced on the opposite page 
in four stages. 

It will be recalled that by the new method 
instead of building aircraft from the inside 
by structural pick-up jigging, the outside of 
the skin is used as a datum and the aircraft, in 
components, is built in stages inwards. A 
standard form of jig base is used, as shown in 
the illustrations, which is common to jigs for 
all types of aircraft or component, but varies 
in length according to requirements. Having 
started with the jig base, formers are erected 
which have previously been lofted to represent 
a contour which is a pre-determined distance 
outside the skin of the aircraft. On these 
formers is then fixed a skin, the inside face of 
which is the outside shape of the aircraft. This 
skin is sprayed with a suitable material for 
drawing, and a three-dimensional lofting pro- 
cess, referred to below, is then used to mark 
out all the rivet holes, cut outs and other 
details. Holes are opened up to correct sizes 
and bushed where necessary to make the jig 
suitable for producing components in quantity. 
The stage now reached is that shown in the 
first of the four illustrations opposite. 

In the case of a bomb-door, the double 
curvature is not great and the next stage can 
be worked without pre-forming of the skin sheet. 
A sheet of metal is clamped to the jig where it 
is held to the exact shape, whilst rivet holes are 
drilled and any other necessary operations are 
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done. Ribs are then attached, as shown in the 


. second illustration. The next stage is to attach 


the inside skin, as shown in the third illustration, 
whilst the completed bomb-door, removed from 
the jig, is shown in the final illustration opposite. 

Jigs for other components precisely follow 
this simple principle, but are complicated by 
the provision of openings, &c. A cockpit hood- 
ing, for example, has many openings, but it 
will be appreciated at once that strict and 
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Locomotives for India ~ 


WE reproduce below a photograph of one of 
four 4-6-2 metre-gauge locomotives which have 
recently been completed by W. G. Bagnall, 
Ltd., of Stafford, for the old Morvi Railway of 
India, which is now incorporated in the 
Saurashta Railway. 

These locomotives have a maximum axle 





METRE - GAUGE 


accurate interchangeability is secured not only 
for the main component, but for all its sub- 
components, such as detachable covers. 

The illustration below shows one form of 
marking-out machine, or lofting machine, 
evolved for curved surfaces. The scribing 
tower is adjustably mounted on a stoutly 
constructed marking-out table, lined up in front 





MACHINE FOR LOFTING ON CURVED SURFACE 


of the jig. Other kinds of three-dimensional 
lofting apparatus have been developed for use 
according to the shape of the component 
concerned. 

The numerous advantages of this new system 
were described in the previous article ; suffice 
it to say here that an extraordinary degree of 
accuracy is possible in building a prototype 
aircraft, which can with the minimum delay 
be accurately reproduced in production aircraft 
later. 


LOCOMOTIVE 


load of 9 tons and their leading particulars are 
as follows :— 


Cylinders . 15in diameter by 22in stroke 
Driving wheels 4ft. diameter 
Wheelbase... 25ft 8in 


Boiler working pressure 180 Ib per square inch 


Heating surfaces : 


Tubes... 1078 square feet 
Firebox . 127 square feet 
Superheater 273 square feet 


Firegrate area ... 25 square feet 


Engine weight in work- 


ingorder ... ... ... 44:975tons 
Tractive force at 85 per 
OMB EP.... «0s «. WTTD 


Each of the new engines has a Belpaire type 
firebox fitted with three arch tubes carrying 
the firebrick arch. Hand-operated rocking and 
drop grates are fitted with ashpans of the hopper 
type with bottom door. 

Soot blowers are situated on each side of the 
engine and two muffled Ross-Pop safety valves 
are mounted on the steam stand on the firebox 
roof. The steam valves are fitted to the steam 
stand, which has a master shut-off valve. 
Vacuum-cylinder-operated engine and tender 
brakes are fitted and Lambert wet sanding 
apparatus is employed. 

The leading four-wheeled bogie is of the 
normal Indian design with volute side control, 
the sideplay allowed being 5}in. The hind 
truck is of the same design as has previously 
been successfully used on the 2-8-2 locomotives 
supplied to the Mysore and Godpur Railway 
and provides for the loading on the springs to be 
constantly carried centrally on the axle bearings. 

The six-wheeled tender has a water capacity 
of 2200 gallons and carries up to 4 tons of coal. 


—————»——— 


Bripce DEMOLITION IN ScorTisH REGION.— 
Bridge No. 469, known locally as Donnelly’s cridge, 
over the main Glasgow-Carlisle railway line, about 
200 yards to the north of Law Junction, was 
demolished on Sunday, November 6, 1949. It was 
a masonry elliptical arch, with a square span of 
30ft 3in, and was constructed prior to the opening 
of the railway in February, 1848. Little or no 
repairs were required to the structure of the bridge 
during its century of life, but within recent months, 
due to the extraction of coal in a seam at about 27 
fathoms depth, and in the immediate vicinity of 
the bridge, a drop of about 20in in the lines and in 
the bridge was anticipated, and due to the very 
local nature of the subsidence it was necessary to 
drop the arch. The preparatory work consisted of 
the removal of the parapet walls, the combing down 
of the spandrel walls, and the baring of the arch 
from the crown to the top of the haunching. When 
this work was completed the arch was broken by 
two steam cranes which pulled a girder through the 
crown, causing the masonry stones to fall on the 
permanent way, which was suitably protected by 
sleepers. The actual felling took less than one 
minute. A lattice girder bridge will eventually 
replace the demolished structure. 
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DEATH 
Ox November 29th, following an accident, James 
Watrer GrsTon, Eart oF VERULAM, chairman of 
Enfield Cables, Ltd. and Enfield Rolling Mills, Ltd., 
aged sixty-nine. 





TECHNOLOGICAL EDUCATION 


TECHNICAL education is a subject that 
usually reveals as many divergent opinions 
as there are people discussing it. But 
at a meeting of the Education Group of 
the Institution of Mechanical Engineers last 
Friday, the proceedings of which are shortly 
reported elsewhere in this issue, there did seem 
to be revealed a more or less general agree- 
ment upon one point. The range of dis- 
cussion was deliberately limited by the nature 
of the paper by Dr. Anderson, which served 
to stimulate it, and the point of general 
agreement was that technological education 
—education, that is, in the science and practice 
of a particular industry or of such a specialised 
subject as production engineering—should 
follow, rather than form a part of, general 
technical education. It is a point upon which 
we hope the feeling of those who spoke at the 
meeting fully reflects that of engineers and 
industrialists throughout the country. For 
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we do not think it will be regarded as desir- 
able that degree or National Certificate 
courses in engineering should be concerned 
primarily to provide technological informa- 
tion. The object of education up to degree 
standard, surely, should be to teach men how 
best to use the brains they have inherited ; 
and not until that object has been achieved 
should a student be expected to apply his 
talents to the gaining of specialised knowledge 
of a technology. 

There is evidence that the opinions ex- 
pressed at the meeting will be echoed in 
industry. Recently the Federation of British 
Industries organised a conference on education 
at Ashorne Hill. In connection with that 
conference @ questionnaire was sent out to a 
number of industrial firms. The answers 
returned revealed that complaints that have 
long been current amongst engineering firms 
are common in industry at large. It was 
remarked, for instance, that university 
graduates seem not to possess the ability to 
express their ideas clearly in speech or 
writing ; that universities should take greater 
responsibility in providing courses in English 
and the humanities for scientists and techno- 
logists ; that many courses are too detailed 
and specialised and do not concentrate suffi- 
ciently on the fundamentals of subjects ; and 
that more direct action is needed to encour- 
age personal initiative and individuality 
among students and the art of thinking for 
themselves. In closer relation to the present 
discussion one firm remarked that ‘‘ the man 
who has absorbed only scientific and tech- 
nical knowledge during his university career 
has a strictly limited scope in industry ”’ ; 
and another touched the spot more closely 
still by writing that “‘the main value of a 
university degree appears to lie in the ability 
of a graduate to break a problem down into 
its fundamental parts and knowledge of the 
principles which can be applied to such 
fundamental parts of a problem so as to pro- 
vide a solution within a reasonable time.” 
There is, it will be noticed,no reference in any 
of these remarks either to the possession, or 
lack, of specialised knowledge of the industry 
concerned. It is qualities of mind, not of 
knowledge, that industry is seeking. The 
graduate is valued for the possession of a 
trained brain and criticised for lack of 
initiative and individuality in using it. 

But if industry demands of university 
graduates certain qualities of mind, rather 
than the possession of knowledge, and if, at 
the same time it is true, as it is agreed upon 
all hands that it is true, that there is a serious 
shortage in industry to-day of technologists 
wise in specialised knowledge, where and 
when is the technological training to be pro- 
vided ? It has for long been argued in this 
country that while it is the business of a 
university or a technical college to provide a 
general technical education, it is the business 
of industry itself to train young men for 
specialised jobs within industry. To-day, 
under the increasing complexity of techno- 
logical operations within industry, that prin- 
ciple clearly needs modification. For techno- 
logical training is becoming increasingly an 
academic as well as a practical matter. 
The point has been recognised by the 
setting up of Chairs in special technologies 
at certain universities, by the provision of 
technological courses at technical colleges 
and by proposals for the creation of techno- 
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logical colleges. The Ministry of Education 
is stimulating technical colleges to provide 
part-time post-graduate courses in @ variciy 
of subjects and the University Grants Com- 
mittee is similarly stimulating universities (. 
provide full-time courses. But the success 
of such measures for post-graduate specialis > 
technological training depends upon thie 
willingness of industry to release men to 
undergo the courses. According to Mr. Bray 
of the Ministry of Education, who contributed 
to the ‘‘ Mechanical’s” discussion, the 
Americans find that they cannot get people 
back from industry to their colleges. It is for 
that reason that technological education is 
begun early in that country. Nevertheless, 
American educationists admit that posi- 
graduate training in technology would be 
preferable. Nor do we think the reason for 
that preference lies solely in the ability it 
confers to provide a better general education. 
For we doubt whether many young men are 
capable, until they have had experience 
within industry, of choosing wisely that 
particular subject for specialised attention 
that will best suit their qualities. How many 
engineers to-day owe it to particular experi- 
ences during apprenticeship rather than at 
college that their interests in later life lay in 
@ particular field ¢ Could they have chosen so 
well before leaving university or college } 
The ball now lies largely with industry. Will 
industry release men in adequate numbers to 
ensure the success of post-graduate techno- 
logical courses as a means of providing a 
greater number of technologists ? 


THE WORK OF THE TRANSPORT 
COMMISSION 

It is a misfortune of the House of Commons 
that there are few subjects that can be dis- 
cussed by its Members without risk of raising 
party passions. When the subject is the 
report of a recently nationalised industry, as 
it was during the debate on transport last 
week, the clash of parties becomes inevitable, 
and few Members can retain or express a 
balanced opinion upon the matters involved. 
Last week, moreover, the party spirit was 
further inflamed by the proposal of the 
Transport Commission—a proposal that 
everyone, including the Commission, regards 
as unfortunate—to increase freight charges. 
But for our part we have no wish to enter 
into political controversy. For nationalised 
inland transport has come to stay and no 
political party now has any immediate inten- 
tion of repealing the legislation involved. It 
seems to us better to accept the situation and 
to treat the report of the Commission (a 
remarkably informative document) as we 
should treat the report of any other large 
authority with high responsibilities, consider- 
ing dispassionately whether what it has done, 
what it is doing and what it proposes to do, 
seems good or bad. 

In fact, once it is accepted that inland 
transport, for good or ill, has been 
nationalised and will remain nationalised, 
we believe the sympathy of most engineers 
who have seen the report will lie as much 
with the Commission as with its critics. For 
in a certain limited sense the Commission 
is not yet wholly responsible for its actions. 
In January, 1948, the Commission took over 
going concerns, in the form of the railway 
companies, the canals and other assets, and it 
has still to complete the process of taking over 
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w large number of road haulage companies. 
is it not altogether too much to expect that 
it shall within the few months of its existence 
have brought about substantial changes in 
the organisation and operation of those 
concerns, together with notable economies ? 
The loss that was incurred in 1948 and the 
bigger loss that will be incurred in 1949 can- 
not be blamed wholly or even mainly upon 
the work of the Commission and its Execu- 
tives. They are the consequences of recent 
events playing upon the pre-existing situation 
of the transport industry. For with the 
return of peace, and before the Commission 


* was formed, there began to re-assert them- 


selves tendencies that had loomed long before 
the war. Nor by bringing road and rail trans- 
port under the wing of a single authority 
embracing inland transport as a whole 
has the Government solved the problem of 
the competition between them that led to 
so much controversy between the wars and 
was the reason for that ‘‘ Square Deal ”’ cam- 
paign that the railways had opened just 
before the war began. It is true that the 
Commission is no longer hampered as were 
the railway companies by statutory restric- 
tions upon their operations and upon their 
charges, imposed in earlier years when the 
railways had a virtual monopoly of land trans- 
port. But the basic problem of co-ordinating 
road and rail charges still remains to be 
solved. Moreover, to judge from the fact that 
the Commission has had toask for anextension 
of time beyond the two years laid down in 
the Act for the preparation of a charges 
scheme, it is still not proving easy to solve. 
We doubt, in fact, whether it is soluble at 
present save only by the very objectionable 
method of so fixing charges that in effect the 
railways are subsidised by road transport. 
For a situation bad enough for the 
railways before the war has been exacer- 
bated by the consequences of war. The 
railways are now badly in need of modern- 
isation and re-equipment if they are 
to provide a service adequate to the needs 
of the country. But that work of modernisa- 
tion and re-equipment, which it can reason- 
ably be hoped will draw traffics to them in 
the future as the speed, convenience and 
standard of service improve in relation to 
the charges made, cannot be rapidly com- 
pleted and is, in fact, very seriously impeded 
at present by Governmental restrictions on 
capital expenditure and by shortage of 
materials. In short, as the report of the 
Commission reveals, it has had time so far to 
do little more than survey its problems, 
to make a beginning upon certain more 
obviously desirable activities and to take 
some of the actions its predecessors in control 
had already decided upon when it seemed 
desirable that such work should continue. 
Very naturally the Federation of British 
Industries, amongst other bodies, has 
expressed grave concern over the proposal 
of the Commission to increase freight trans- 
port charges. It points out very truthfully 
that such increases must necessarily add to 
costs and prices, “constitute a serious 
obstacle to the continued expansion of 
exports,” and contribute to an increase in 
the cost of living, and it asks why the 
increases should fall wholly on freight traffic 
and not also upon passenger traffic. To that 
last question the answer no doubt is that any 
increase in passenger fares would be out- 
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balanced by a fall in the amount of passenger 
travel. For the rest, only economies in 
operating cost could hold freight rates down. 
We feel no doubt that economies can be and 
will be made in operating costs. But mainly 
they must accrue through the work of engi- 
neers in carrying through the longer term 
plans for improvement that the Commission 
has already in hand or is very actively study- 
ing, and through the co-ordination .of all 
forms of inland transport and its management 
which it is the object of the Commission 
to bring about. The success of the Commission 
in providing an adequate transport system 
for this country will ultimately be measured 
by the “C ” licensee, the operator of a road 
vehicle solely in connection with his own 
business. At present, probably as a reflection 
of the doubts of traders about the success of 
nationalisation and their not unreasonable 
fears that “nationalised” charges may be 
high, the number of “‘C”’ licensees is rising 
rapidly. If and when that rise ceases or 
becomes a fall, the Commission will have a 
sign that it is succeeding in its task of pro- 
viding Britain with an efficient transport 
system. But in the meanwhile, and we fear for 
several years to come, there is likely to be a 
loss on the Commission’s operations unless 
charges can be raised. Is it better to meet 
those losses by increasing charges ? Or would 
it be preferable to allow them to be carried 
in the nation’s accounts in the form of a 
subsidy which, even though originally granted 
to tide the Commission over the period of 
reorganisation and re-equipment, might 
well become through customary usage 
permanent ? 
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Obituary 
COMMANDER CROMWELL HANFORD 
VARLEY, R.N. (Ret.) 


Many of our readers will have learned with 
regret of the death, on November 26th, at the 
age of fifty-nine, in Hemel Hempsted Hos- 
pital, of Commander C. H. Varley, of 
“ Roughway,” Coombe Hill, Kingston-on- 
Thames, following a short illness. He was 
born at Tangier, Morocco, in 1890 and was 
educated at Cherbourg, Great Malvern and 
Winchester, with a view to entering the 
Royal Navy. He matriculated in London 
University and continued his technical 
studies at Finsbury Technical College. 

From 1905 until 1907 he was in H.MS. 
“ Britannia,” and after serving as midship- 
man and lieutenant he joined the submarine 
service, and in 1914 was placed in command 
of asubmarine. At the end of the war he was 
awarded the Distinguished Service Cross for 
the sinking of a German submarine off 
Wilhelmshaven. 

He retired from the Navy in 1921 and set 
up a private experimental workshop, in 
which he designed and developed the para- 
cyclic pump. In 1923 he took his designs to 
America, where they were used for the 
development of a petrol metering pump, 
many of which were constructed under 
licence. 

In 1931 Commander Varley established his 
own firm of Varley Pumps and Engineering, 
Ltd., of 97, Standard Road, North Acton, 
London, N.W.10. More than 30,000 para- 
cyclic pumps have been built and the firm 
has also specialised in gear wheel pumps, 
vane pumps and centrifugal sud pumps. 
Commander Varley was general manager and 
technical director of the firm, and in 1947 he 
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became its chairman and managing director, 
still, however, retaining responsibility for 
the development work. Quite recently he 
became a member of the Institution of Mech- 
anical Engineers. 

With the outbreak of war in 1939 Com- 
mander Varley’s thoughts again turned to 
submarines, and he conceived the idea of 
building a midget submarine, which could 
be utilised for entering enemy harbours and 
attaching limpet mines to the bottoms of 
naval and merchant ships. The first midget 
submarine was started at his own works and 
was later moved to the Hamble River, near 
Southampton. It is noteworthy that this 
entirely new design was finished eighteen 
months after the idea had been approved by 
the Admiralty. The second midget sub- 
marine was built at Portsmouth Dockyard. 
Commander Varley was also the inventor of a 
special valve for reducing the pressure of 
nitrogen gas from 3000 lb to 141b. He also 
designed a hydraulic lifting gear for agri- 
cultural tractors, which embodied a three- 
plunger swashplate operated by a high- 
pressure pump with a rotary valve. 

In 1939 Commander Varley was elected 
chairman of the Royal Naval Old Comrades’ 
Association, and he was President of the 
Kingston Branch. He had a genial dis- 
position and made many friends in different 
walks of life, by whom he will be affectionately 
remembered. 
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SIR ARTHUR JOHN ALLEN- 
WILLIAMS 


It is with deep regret that we have to 
record the death, at his home, Beach Lodge, 
Littlehampton, on November 27th, of Sir 
Arthur John Allen-Williams, whose death 
took place a few days before his eightieth 
birthday. 

He was born in Lota, Chile, in 1869, and 
received his education at Haverfordwest 
Grammar School and the Royal Indian Engin- 
eering College at Coopers Hill. He completed 
his engineering studies at Liverpool Uni- 
versity College under the late Dr. Hele-Shaw, 
M.L.C.E., in 1890. In that year he was 
appointed assistant civil engineer with the 
contractors constructing the Manchester 
Ship Canal, a position he occupied for three 
years. From 1894 to 1899 he was at 
Gibraltar as assistant engineer and _ sub- 
agent fer the contractors who carried out the 
extension to the Naval Yard at Gibraltar. 
In 1900 he was for a short period engineer on 
the Donegal Railway during the building of 
the Strabane section in Northern Ireland. 
Then followed a period up to 1902 in which 
he acted as chief assistant engineer during 
the construction of new docks at Cardiff. In 
1902 he went out to Hong Kong, where he 
took up the position of chief assistant engi- 
neer for the contractors in charge of the 
Naval Yard extensions. Later on he was 
appointed chief engineer and agent in charge 
of the work. 

In 1908 he returned to this country and 
became a partner in the civil engineering 
contracting firm of Punchard Lowther and 
Co., of Cannon Street, London. Shortly 
after the outbreak of war in 1914 he joined 
the Royal Engineers and his civil engineering 
and administrative ability gained for him 
rapid promotion. In 1916 as Brigadier- 
General he was given charge by the War 
Office of the construction and operation of 
the military port of Richborough. 

His services to the nation were recognised 
by the bestowal by His Majesty of the C.M.G. 
in 1918 and the K.B.E. in 1920. About 1919 
Sir Allen-Williams retired from the Army 
and went out to the Argentine, where he 
became senior partner in the contracting firm 
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of Westley Williams and Co. He remained 
with the firm until about 1927, when he 
retired and settled in Littlehampton. 

In Littlehampton he interested himself in 
the work of the Urban District Council, and 
gave, as chairman, valuable advice in con- 
nection with planning bridges and drainage 
works. 

He was a member of the Littlehampton 
Harbour Board and the River Arun Catch- 
ment Board. In 1928 he joined the Sussex 
County Council, where he served on the tech- 
nical committees, and was for some time the 
Chairman of the Roads and Bridges Com: 
mittee. He was also a member of the 
Advisory Committee for Sussex. 

He was a member of the Institution of 
Civil Engineers, and will be remembered for 
his many-sided professional work, during 
which he made many friends. 





BRIGADIER WILLIAM MARTIN 
BLAGDEN 


Tue Fighting Vehicle Design Establish- 
ment of the Ministry of Supply has suffered a 
severe loss by the death, on Wednesday, 
November 30th, in Chertsey Hospital, at the 
comparatively early age of fifty, of Brigadier 
William Martin Blagden, its Deputy Chief 
Engineer. 

Brigadier Blagden received his early 
education at Charterhouse and the Royal 
Military Academy, Woolwich. In 1919 
he was commissioned in the Royal En- 
gineers as a second lieutenant and, in 
accordance with the normal practice at that 
time for Royal Engineer officers, he went 
to Cambridge University to take his 
degree course. Promotion followed quickly, 
and in 1931 Captain Blagden was appointed 
assistant instructor in the School of Military 
Engineering, a position he continued to hold 
until 1935, when he became experimental 
officer in the Mechanisation Experimental 
Establishment, where he remained until 1939. 
He was appointed acting Colonel in October, 
1940, and among the positions he held during 
the 1939-1945 war we may mention those of 
Assistant Director of Mechanisation at 
G.H.Q., B.E.F., and Deputy Director of 
Armoured Fighting Vehicles, G.H.Q., M.E.F. 
In 1943 Brigadier Blagden was transferred to 
the Ministry of Supply and became Deputy 
Director-General of Fighting Vehicles. 

He had an exceptionally wide knowledge 
of engineering in many of its branches, and 
it was characteristic of him that he was 
never at a loss for the meaning of the 
most obscure technical terms, whether 
old or new. As an early motor-cycle en- 
thusiast he had a practical and intimate 
knowledge of road transport problems, 
which he applied with success to the 
design and operation of fighting vehicles. 
He had a charm of manner which endeared 
him to his colleagues and subordinates alike, 
and his death will be widely mourned by 
those who knew him. In private life he was 
a proficient pianist and a musical composer. 
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Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
DRAWING AN APPROXIMATION TO AN 
ELLIPSE 


Sre,—Mr. Marston’s method, given in your 
issue of October 28th, is a very ingenious 
approximation, designed to fill the whole 
circumference of the ellipse with four circular 
arcs. As far as can be deduced from his values 


for R and r, he chose for his large circles with 
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radius R the ones touching the ends of the 
minor axis and passing through the point on 
the ellipse with an eccentric angle of 45 deg. 
The radius r of the smaller arcs is chosen to 
give them common tangents with the others. 

Even though this method quite definitely 
does not give the true radius of curvature at 
the end of either axis. or the true slope and 
radius of curvature at the point with eccentric 
angle 45 deg., it is sufficiently close to the true 
ellipse when drawing on a small scale. 

Mr. Marston says he “is not aware of the 
publication of any method which gives a 
close approximation to the true ellipse, which 
is, in fact, correct at eight defined points in 
the circumference and which is readily capable 
of use almost throughout the whole range of 
minor to major diameter ratios.”” He will find 
a purely geometrical method, using eight 
circular arcs to define the ellipse, given by 
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Dr. G. F. C. Searle in Engineering, Vol. 128, 
November 8, 1929, and a later simplification 
of that method by the present writer in the 
Mathematical Gazette, Vol. 29, No. 283, Feb- 
ruary, 1945, page 12. 

These methods give full second-order con- 
tact (i.e., common tangent and identical radius 
of curvature) at eight defined points on the 
ellipse and, being purely geometrical, need no 
table of values to be effectively used for any 
ratio of minor to major axes. They do not 
set out to cover the whole of the circumference 
with circular arcs, but cover about half of it 
with eight arcs in the important places, leaving 
the draughtsman to make smooth transitions 
with French curves, thus avoiding any sudden 
changes of curvature. 

For any readers who may wish to compare 
the various methods in practice, the accom- 
panying figure illustrates the present writer’s 
method, which is briefly described below.* 

Draw lines HJ and TX, ET and JX at a 
distance apart equal to the major axis and 
equidistant from the x and y axes, respectively. 
Similarly, draw KD and QS, FU and HW a 
distance apart equal to the minor axis and 
equidistant from the z and y axes. Draw 
OH, also the line LR,R, parallel to OH. R, 
and R, are the centres of the arcs to be drawn 
through A and B. The centre of the arc to be 
drawn through C is where the line through C 
parallel to OH meets OW at R,. 

The radii R,A and R,B, which correspond 
to r and R in Mr. Marston’s method, are in 


1 
his notation equal to K? and K’ where K 


is the ratio of minor to major axes. The radius 
R,C, called r’ in the table below, is equal to 
(14+K)3/2 


, while tan @ is simpl ual to K. 
2/2.K indies 





* Included here by kind permission of the Editor of 
he Mathematical Gazette. 
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To facilitate comparison, a table of radii and 
angles is given below. 








R r r’ /2 6 
K | =k | og [2 CtEP | otertk 
2N2K (degrees) 
0-1 10-00 0-01 3-585 5°7 
0-2 5-00 0-04 1-875 11-3 
0-3 3-33 0-09 1-341 16-7 
0-4 2-50 0-16 1-105 21-8 
0-5 2-00 0-25 0-989 26-6 
0:6 1-67 0-36 0-935 31-0 
0-7 1-43 0-49 0-919 35-0 
0-8 1-25 0-64 0-906 38-7 
0-9 we et 0-81 0-957 42-0 
1-0 1-00 1-00 1-000 45-0 

















Lastly, has Mr. Marston forgotten that 
ingenious and very accurate method of his 
schoolboy days, using two pins and a piece of 
fine cotton ? This gives virtually no error all 
the way round the circumference of a very 
smooth figure. 

T. K. CHAprin 
Watford, Herts, 
November 11th. 


P.S.—In the table, page 485, column 3, 
against the value K=0-8, surely the values 
for r and tan @ should be 0-691 and 0-80 
respectively ? 

[The Editor of Engineering Drawing and 
Design has also drawn our attention to an 
article by S. Redlaw, in that journal for 
January, 1947, describing a number of methods 
of drawing an ellipse.—Ep. Tue E.] 

IS FORCE A FICTION ? 

Srr,—Let no “barrage of derision’ be 
called down upon the head of Mr. J. F. Perrin ; 
let him be honoured for his courage in publicly 
confessing that doubt that must assail many 
of us in private. 

Like your correspondent, I am also an engi- 
neer trained in Newtonian mechanics who, 
turning to the alluring hobby of astronomy, 
has found difficulty in reconciling ‘‘ classic ”’ 
physics with relativistic physics. 

Perhaps some of this doubt arises from a 
misinterpretation of Einstein’s Principle of 
Equivalence of Gravitation and Inertia, which 
states that there is no method by which motion 
produced by inertial forces can be distinguished 
from motion produced by gravitational forces. 

This appears to admit the existence of force 
as such, but further researches into Einstein’s 
work seem to show that gravitational ‘‘ force,” 
as we conceive it, consists of the behaviour of 
a particle in a gravitational field. 

This seems to be splitting hairs until one 
tries to visualise a gravitational field, not as 
a region where ‘‘ force”? may be perceived, 
but rather a region of distorted space. 

This conception of distorted space is the 
stumbling-block. To engineers, who started 
their careers with Euclid’s dictum that “a 
straight line is the shortest distance between 
two points,” the idea of distorted space seems 
meaningless. 

Einstein, however, quite reasonably states 
that Euclid never proved this axiom, but merely 
defined a straight line. 

In company with Mr. Perrin, I hope some of 
your readers may be able to clarify our ideas 
on this subject. Meanwhile, perhaps we may 
be encouraged by the words of Einstein him- 
self. 

“Tt is only in the quantum theory that 
Newton’s differential method becomes inade- 
quate, and indeed, strict causality fails us. 
But the last word has not yet been said. 
May the spirit of Newton’s method give us 
the power to restore unison between physical 
reality and the profoundest characteristic of 
Newton’s teaching—strict causality.” —Nature, 
March, 1927. 

CHARLES E. M. CriTCHFIELD 
London, 8.W.20, November 28th. 
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Institution of Mechanical Engineers 
TECHNOLOGICAL EDUCATION 


No. 


AN extra general meeting was held at the 
Institution of Mechanical Engineers last 
Friday, December 2nd, when the following 
Education Group paper was presented and 
discussed. :— 


THE PROVISION OF TECHNOLOGICAL 
COURSES IN UNIVERSITIES, TECHNICAL 
COLLEGES AND NATIONAL COLLEGES 


By D. 8. Anprrson, Ph.D., B.Sc. (Member of 
Council) 


SyNopsis 


At the last two meetings of the British Association 
the view was expressed, without dissent, that the 
most urgent need to-day is not for further scientific 
discovery, but for a more intensive application in 
industry of discoveries already made. The achieve- 
ment of the highest rate of industrial development, 
and the highest level of industrial efficiency, 
depends primarily on an adequate supply of tech- 
nologists, and the present supply appears to be 
inadequate both in quantity and quality. The 
provision of courses in technology has not hitherto 
been planned ; many courses have come into being 
as the result of private generosity and not as the 
result of deliberate educational policy. At this 
critical juncture in our economic life, the whole 
question of technological courses merits the most 
careful examination. 

(1) In the case of the full-time degree and diploma 
courses, is the provision adequate ? Should the 
number of students in existing courses be increased ? 
Are there other branches of technology for which 
courses should be provided ? 

(2) Is the structure of degree and diploma courses 
satisfactory? If not, what modifications are 
desirable ? 

(3) Should there be a better provision of post- 
graduate courses of various types ? 

(4) What modifications, if any, are desirable in 
part-time courses of the National Certificate type ? 

(5) Do courses in technology need liberalising by 
the introduction of non-technical subjects, and how 
can this best be done ? 

(6) Good management is an essential factor in 
securing the highest standard of industrial efficiency. 
What is the best way of dealing with management 
studies in technological courses ? 

(7) Is there a need for other National Colleges ? 
If so, in what technologies ? 

(8) Is there an adequate interchange of staff 
between education and industry, and what practical 
steps can be taken to develop it further ? 

(9) Can a comparison be made of British and 
American practice by analysing the qualifications of 
the technical staff of a firm in Britain and a similar 
firm in the United States, to see to what extent 
British employment of men trained to graduate 
standard is below the American level ? 


DISCUSSION 


Sir Ewart Smith, M.I.Mech.E. (I.C.1., Ltd., 
London), set out to answer some of the 
questions set out in the paper. The first was, 
“Is the provision adequate ?’’ His answer 
would be that certainly in quantity it was 
not. It was not sufficient to think of going 
up stepwise every few years; it was neces- 
sary to plan ahead, and it took a lot of plan- 
ning to provide the facilities and the teaching 
staff. We had to be very much bolder than 
we had yet thought of being. The second 
question was, ‘‘ Are the courses satisfactory ?” 
His answer to that was “ In some cases, yes ; 
in other cases, no.’”” He would not lay down 
rigid rules for courses ; they had to be of all 
kinds to meet the many needs that existed 
and arose. He would emphasise, from his 
personal point. of view, that what was of the 
first importance was to teach the potential 
leaders of industry and of the community, the 
honours degree men, to think rather than to 
know. With the ever-growing flood of tech- 
nical knowledge, it was necessary to empha- 
sise very strongly to those in academic 
positions that they should not try to teach 
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the students everything as it came along. 
They should be taught to be logical, to be 
analytical; much more attention should be 
paid to teaching them where to get knowledge 
when they wanted it, rather than trying to 
use their heads as overfilled encyclopedias. 
To the third question, which was whether 
there should be more post-graduate courses, 
he would reply with an unhesitating ‘“‘ Yes.”’ 
In the engineering field he thought that in 
this respect they were falling most seriously 
behind some of the other sciences ; and again 
he would emphasise that it was applied 
science, engineering, which was needed to 
raise industrial production. 

To the fifth question, “Do the courses 
need liberalising ¢ ’’ he would answer unhesi- 
tatingly ‘“‘ Yes, as much as it was possible to 
do it.” That did not mean that it was neces- 
sary to teach every science graduate or every 
engineering graduate history or Latin, though 
he agreed that everybody should be taught 
English. Liberalisation could come, he 
suggested, in many directions. It was quite 
possible to bring in a certain amount of 
economics, and in college societies definitely 
to introduce the humanising touch. In 
America, in the M.I.T. they were going a long 
way to leave this country standing at the 
post in the matter of humanising their 
courses, in spite of their high degree of 
specialisation. 

The sixth question concerned management 
studies in technological courses. He sug- 
gested that management was, or should be, a 
science as well as an art. He was one of those 
industrialists who firmly believed that man- 
agement could to some extent be taught ; but 
he would contend very strongly—and he 
agreed with the author here—that it should 
be taught with some science or technology or 
with some other subject as a basis, and that 
it should be taught, not at the undergraduate 
stage, but at the post-graduate stage or, what 
was often far better, as a refresher course, 
which could be relatively short, where the 
accumulated experience of management in 
the analytical sense could be brought to 
bear, and people’s experience could be put 
before the relatively young aspirant to senior 
managerial status. 

The seventh question was whether there 
was need for more National Colleges. He 
was afraid that he was no enthusiast for the 
highly specialised college. He wanted to 
teach people to think, and he believed that 
that should be true for any industry, and 
especially for the best people in the industry. 
He believed that the detailed training in any 
technique or technology should come mostly 
from the industry itself and from the study of 
the specialised literature, lectures and so on 
which were now so freely available. He 
wanted people to be comprehensive rather 
than specialised. 

To the eighth question, whether there. was 
adequate exchange between industry and the 
academic side, he would reply that it was 
improving, but there was nothing like 
enough. One of the greatest obstacles was 
the differential salaries which existed between 
the two sides. The ninth question related to 
a comparison between British and American 
practice. He happened to have some com- 
parative knowledge of an organisation on 
this side and a similar organisation in 
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America, and, speaking quite generally, he 
could say that, for comparable size, whereas 
the scientific side—the chemical or the 
physical side, as distinct from engineering— 
was comparable, the engineering side here 
was relatively small. He had also some 
knowledge of some instrument undertakings 
here and in the U.S.A., and exactly the same 
thing applied. He knew one instrument firm 
in America with a total of some 1500 em- 
ployees, of whom 200 were college honours 
graduates, and nearly half the total employees 
were staff rather than workers. 

The subject under discussion was a most 
important one. There was nothing that the 
Institution could touch at the present time 
which was of more importance to the com- 
munity as a whole than the getting of an 
absolutely clear picture of what was wanted 
from the universities and colleges and, on the 
industrial side, to ensure that the people who 
came from the universities and colleges were 
used properly and that their training was con- 
tinued, and to educate industrialists and 
everyone else to realise that education was 
e duco, a drawing out, not a cramming in, and 
that the purpose of going to college or to 
school was to learn how to think and how to 
educate oneself, rather than to accumulate 
facts. 

Professor H. W. Swift, Member of Council 
(The University, Sheffield), said that the 
attitude of a university to any question 
affecting the selection of its students or the 
structure of its courses must depend on what 
it conceived to be its primary function in 
technological education. In his view, the 
vocational objective of a university under- 
graduate course should be to develop in the 
young technologist an understanding of 
physical science and an ability to apply this 
science to practical problems over a wide 
range. The acquisition of the special tech- 
nological material and data to which he was 
to apply his science—and of the special tech- 
nological jargon in which he was to disguise 
it—was essentially part of his training, as 
distinct from his education, and as such came 
more directly within the purview and re- 
sponsibility of industry. According to this 
conception, it was the aim of the university 
to pass out into industry a young engineer or 
technologist with a scientifically trained and 
receptive mind, capable of independent and 
applied thought, with broad interests and a 
social consciousness—no mean undertaking, 
it must be agreed. In his view the structure 
of the more modern degree courses in engi- 
neering was reasonably satisfactory. That 
fact, he suggested, was due in no small 
measure to the readiness of industry to accept 
its own share of responsibility in the matter 
of technological training. He agreed with 
the author, however, that provision should be 
made, at any rate in the final year, for 
different types of course for pass and honours 
men. It was well known that such provision 
had been made for many years at Cambridge, 
and it was now being made in one at any rate 
of the provincial universities in the final year. 
He agreed with the author that there was 
need for better provision of post-graduate 
courses by universities, and suggested that 
these courses could appropriately take three 
forms :— 

(1) Full-time post-graduate courses to 
carry certain branches of mechanical science 
to the frontiers of knowledge and to cover the 
needs of advanced industrial practice. Ph.D. 
courses might well be broadened and enriched 
by an infusion of something of this kind. 

(2) Periodic part-time or short-time courses 
might be provided covering recent develop- 
ments in some rapidly advancing sphere of 
applied science, such as the properties of 
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metals at high temperatures, aircraft pro- 
pulsion or statistical control, 

(3) Similar courses might be provided 
covering developments in the technology of a 
particularly widely distributed industry, as 
distinct from local industry. These courses 
would be organised by the university, but 
given mainly by specialist lecturers from 
industry. As typical subjects for such 
courses he would suggest steelworks plant or 
water-supply practice. 

There was still a great deal of room for the 
liberalising of courses in technology, but he 
would suggest to the author that this could 
best be done not by introducing non-technical 
subjects intoan already heavy curriculum, but 
rather by eliminating, or at least drastically 
pruning, factual and non-educational subjects 
in the curriculum, by treating technical 
subjects in a broad and scientific manner, and 
therefore in a cultural manner, and by 
encouraging the student in the pursuit of good 
English in reading, writing and speech. 

Dr, E. R, Walter, M.I.Mech.E. (The Tech- 
nical College, Lincoln), made an appeal for 
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the enhancement of the technical colleges of 
small or medium size. They had done good 
service, and were capable of doing much 
more. They were frequently closely asso- 
ciated with one or more industries. There 
were some eighty of them, and they carried 
out the bulk of the National Certificate 
schemes. He suggested that in any case they 
should be given the opportunity to develop 
post-graduate and post-Higher National 
Certificate schemes both of research and of 
wider types, the latter embracing manage- 
ment subjects. Quite a number of the 
colleges of modest size were very closely 
associated with their particular local indus- 
tries, and failure to do what he had suggested 
would tend to make such institutions into 
simply National Certificate institutions, with 
their advanced students going to the more 
favoured larger institutions. That would be 
followed by a deterioration in the staff, as 
superior staff would be attracted to the larger 
institutions. These effects would be re- 
actionary, and would have a disastrous effect 
on hitherto good colleges. 


(To be continued) 


Production Engineering 


MEETING was held at the headquarters 

of the Institution of Mechanica] Engineers 
last Tuesday, December 6th, to discuss research 
and production engineering. The meeting was 
held at the suggestion of Sir Claude Gibb, 
C.B.E., who was in the chair, and had the 
object of drawing the attention of industry to 
the part that production engineering research 
can take in increasing productivity without 
inereasing costs. 

Chairmen and directors of about 300 engi- 
neering firms from all over the country attended 
by invitation and representatives were also 
present from leading professional institutions. 

After introductory remarks by Sir Claude 
Gibb, Dr. D. F. Galloway, Director of Research 
of the Production Engineering Research Asso- 
ciation gave an illustrated talk on the work of 
that body, which was followed by a short 

In his introductory remarks Sir Claude Gibb 
said:— ‘ You will, I think, agree that the 
present level of industrial taxation must, if it 
is maintained, result in a serious fall in pro- 
duction efficiency due to the inability of industry 
in the future to finance the essential and con- 
tinuous installation of the latest and more 
efficient equipment. You may not agree with 
me, however, when I say emphatically that 
high taxation is no excuse for not making the 
many advances in manufacturing technique 
which are possible to-day with existing or at 
most only slightly modified equipment. 

“* You may not all agree with me when I say 
emphatically that there is no evidence that, as 
@ universal generality, an increase in weekly 
hours of working would automatically result in 
an increase in output per man-year. In 
certain operations where the machine and not 
the operator sets the output rate, it is true that 
within the limits of operator fatigue an increase 
in hours worked will increase total output. In 
many other operations where operator rate of 
working determines output, there is some 
reasonably convincing evidence that annual 
output on a forty-four-hour week with one 
week’s annual holiday is not appreciably 
different from a fifty-one-hour week and no 
holiday. On the question of hours worked in 
relation to productivity per man-year, there 
can be no generalisations. But in any case this 
meeting can do little to effect any changes to 
the number of hours worked, 

“You may think that an increase in the 
effort of workpeople is essential before there can 
be any productivity increase. My experience 
quite definitely makes me certain that when 
men feel that a works is being efficiently 


managed and that they are getting a square 
deal, they will respond—probably slowly—but 
nevertheless respond with a better approach to 
work generally and an unconscious increase in 
working rate. As an aid to improved relations, 
greater cheerfulness and increased output per 
man without a single change in equipment, 
great use can be made of more light and colour 
in factories. 

“You will no doubt claim that shortages and 
irregularities in material flow are a major factor 
in holding down productivity increases. That 
has been true, but in most engineering materials 
the position is improving and is likely further to 
improve. 

“You may believe that nothing short of 
major re-equipment of factories will give us that 
desperately needed increase in productivity. 
Whilst it is true that much is needed in that 
direction, there is so much that can be done with 
reasonably efficient existing equipment that I 
am certain our best hopes lie in tuning up 
existing plant as our short-term plan, whilst 
proceeding with re-equipment as the long-term 
attack. I would like to quote you the example 
of a world-famous firm employing several 
thousand men, which in the past two years, 
with little capital re-equipment, has increased 
physica] (not money value) output by over 
50 per cent with less than a 5 per cent increase 
in total payroll. And of another company, 
which, by extensive capital re-equipment in 
association with a general tuning-up of existing 
and new plant, is to-day producing some two 
and a half times its pre-war output for about 
a 60 per cent increase in payroll. You may say 
that those firms must have been extremely 
inefficient previously, and yet in pre-war days 
they competed very successfully against 
American, German, Swiss and Swedish com- 
petition in the world markets. 

“How, then, can we secure this essential 
tuning-up of existing equipment in the shortest 
possible time and at a minimum cost to 
industry ? Many—if not most—of the larger 
manufacturing companies have on their staffs 
plant efficiency engineers, who are continuously 
carrying out experiments in endeavours to 
improve output and who are in constant touch 
with plant manufacturers, both in Britain and 
overseas. But the majority of industry in 
Britain cannot afford the expense of a large 
efficiency and research staff, and it was because 
of this that the Production Engineering Re- 
search Association was born. P.E.R.A., as the 
research association is known, was formed by 
British engineering industry in 1946. Its 
object is not merely to carry out research or to 
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collect and correlate existing information, but 
to ensure the effective application in industry of 
data which will assist in the improvement of 
efficiency and economy throughout the whole 
range of production activity. 

** An accusation often levelled against British 
industry is not that it lacks in conducting 
original research, but that it is slow in applying 
the results of researches already completed. 
P.E.R.A. can and is ready to enable that 
accusation to be refuted, I commend P.E.R.A. 
to you as a means of tackling immediately those 
aspects of production efficiency within our 
direct control, believing that industry has no 
right to, nor will its voice carry any weight 
should it, attack on questions of Government 
administrative efficiency, taxation, restrictive 
practices or the like, until its own house is in 
order. We must improve the productive effi- 
ciency of industry with its existing or modified 
equipment for our own sakes, for the national 
sake, and I am sure P.E.R.A. can help much in 
that improvement. 

“*T would stress that P.E.R.A. was formed by 
British engineering industry in conjunction with 
the Department of Scientific and Industrial 
Research for British engineering. It is a com- 
bination of those who build British machine 
tools and those who use them. It is a truly 
co-operative effort and as such is of vital 
interest to us all.” 


—_—$_2 


Electricity in Northern 
Ireland 


In @ report on electrical development from 
April 1, 1948, to March 31, 1949, the Ministry 
of Commerce for Northern Ireland states that 
during the year work continued on the exten- 
sion of the Ballylumford power station. This 
extension involves the provision of the third 
and fourth turbo-alternator sets, each of 31,500 
kW capacity, with necessary boilers and other 
ancillary plant. The winter of 1948 saw the 
completion and commissioning of the third 
set, thus bringing the installed generator 
capacity of the station up to 93,000kW. 
Work on the installation of the fourth set 
continued to make favourable progress and 
when this extension is complete the installed 
capacity of the station will be brought up to 
124,500kW. The installation of plant to 
increase the capacity of the Belfast Harbour 
power station to 144,750kW was nearing 
completion at the end of the year under review, 
and an additional 30,000kW of generating 
and steam-raising plant is now on order for 
that station. During the year it was decided 
that extension of the generating station of 
the Londonderry Corporation would be neces- 
sary in order to meet the increasing load of 
Londonderry City and approval was, accord- 
ingly, given to the installation at that station 
of a 6000kW turbo-alternator set, with neces- 
sary accessory plant. On the subject of 
primary transmission, the report states that 
constructional work has continued during the 
year in connection with the 110kV transmission 
line being run from Ballylumford to Ballymena. 
In order to extend and strengthen the primary 
transmission network, plans have now been 
laid for the construction of a further 110kV 
line from Ballymena to Drumnakelly, near 
Portadown, with a feeder to Omagh. Turning 
to distribution, the report indicates that 
shortages ‘of materials have continued but, 
nevertheless, the rate of extension of electricity 
supplies in the towns, villages and rural areas 
of the province increased in the year under 
review. During the preceding year, i.e., 
that ended March 31, 1948, the Ministry con- 
sented to 359 proposals for the placing of 
electric lines above ground and this figure 
represented the best achievement in any year 
up to that date. The figure for 1948/49 is a 
new peak, the Ministry having given its con- 
sent to 369 such proposals. Sales during the 
calendar year 1948 show an increase of 
263,701,308 units or more than 129 per cent, 
over those in 1938 (the last full year prior to 
hostilities). 














Deo. 9, 1949 


THE ENGINEER 


A British Motor Grader 


RECENT addition to the range of earth- 
moving equipment made by Blaw-Knox, 
Ltd., Clifton House, Euston Road, London, 
N.W.1, is the new motor grader illustrated in 
the accompanying engravings. This machine is 
driven by a 94 h.p., six-cylinder A.E.C. oil 
engine, and is mechanically operated through- 
out. The main drive is transmitted through a 
heavy-duty, eight-speed gearbox to the four 
rear wheels to give the maximum available 
traction under all conditions. Six forward 
operating speeds from 2} to 19 miles an hour 
and two reverse speeds of 3 and 43 miles an 
hour are available, but the machine can be run 
on the road at a speed of 20} miles an hour. 
Although the maghine is 25ft 6in long and 


parts can clearly be seen in the drawing we 
reproduce on this page. 

The heavy main frame member of the grader 
consists of two pairs of deep steel channels 
welded together to form box girders. It extends 
the full length of the machine from a heavy 
cast steel housing for the steering king pin in 
front to a cross strut below the rear of the engine. 
From the steering housing to the region above 
the blade the two frame members are connected 
by plates welded to their upper and lower faces 
to form a single unit. From above the blade the 
two members are curved downwards and splayed 
out to become individual side members running 
back to the end of the machine. Deep channel- 
section cross struts are welded between the 
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fitted to the main frame of the grader. 

Movements of the front wheels, blade and 
searifier block are all mechanically operated 
through a power take-off from the engine. The 
shaft of the power take-off runs through the 
centre of a hollow main transmission shaft 
on which a brake is automatically applied when 
the main drive is not engaged. The power 
take-off shaft is connected through universal 
couplings, bevel gears and a vertical shaft to a 
motion control box in front of the driving 
position. 

In the control box a transverse bevel gear 
shaft, through spur gears at each end, drives a 
chain of spur gears set along each side of the 
box. Each opposite pair of spur gears in the 
box runs freely on a transverse shaft which is 
extended through the side of the box and the 
dashboard and is coupled to the motion operat- 
ing box of one of the grader units. The length 
of shaft between each of the spur gears in the 
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8ft wide, it is highly mancuvrable and has a 
turning radius of just under 36ft. A 12ft long, 
2ft wide blade fitted to the machine is com- 
pletely reversible and has thirteen pit<h posi- 
tions with a maximum lift of 18in above ground 
level. This blade has a side shift of 3{t to the 
right or the left and can be set at angles up to 
90 deg. for bank cutting purposes. A 4ft long 
scarifier block immediately behind the front 
axle carries eleven tines, which can be set in 
three pitch positions. When the scarifier is 
set in its inoperative position 9in above ground 
level the machine exerts a pressure of about 
10,250 lb on the blade. In order to hold the 
front of the grader against the load and prevent 
skidding out of line when bank cutting, ditching 
or similar work is in progress, the front wheels 
can be set to lean at angles up to 30 deg. 

The rigid design of the machine, its 
mechanism and the arrangement of its working 
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side members to complete the rigid closed 
frame. 

The engine is mounted on a separate frame 
at the rear of the machine and drive to the 
gearbox is taken through a Meadows multi- 
plate clutch. From this clutch the drive is 
transmitted through spur gearing to a bevel 
shaft which, through spiral bevel gears and a 
spur reduction gear, drivés the main axle. 
No differential gear is fitted. The main axle 
consists of two half-shafts locating in splined 
cast steel housings which are bolted to the 
final drive spur wheel. Large sprocket wheels 
on the outer ends of each half-shaft drive the 
stub axles of the four wheels through heavy 
tandem roller chains enclosed in oil bath casings. 
All of the shafts are mounted on taper roller 
bearings and oil bath lubrication is provided 
throughout. The engine, transmission and 
wheel drive form a complete unit which is 
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control box is splined and on this spline is 
carried a sliding, lever-operated, double-ended 
dog which, through a yoke, can be moved for- 
wards or backwards to engage a gear. Each dog 
completes the drive between one of its spur 
wheels and the appropriate unit operating shaft. 
By moving a dog forwards the shaft drive is 
engaged to turn in one direction and by moving 
the dog rearwards the drive in the opposite 
direction is engaged. The spindle of the dog 
operating yoke is spriag loaded and returns the 
dog and its operating lever to the neutral 
position when pressure on the lever is released. 
The gear shafts in the control box are connected 
directly or by long shafts and flexible couplings 
to individual motion drive boxes which serve 
to transmit the power for the various move- 
ments of the blade and the scarifier and the 
tilting of the front wheels. 

The blade is carried on a rotatable mounting 
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on a fabricated tilting vee-frame which is 
pivotally mounted on the steering housing and 
supported on each side at the rear by adjustable 
links from the main frame. The supporting 
links of the tilting frame are connected through 
shafts to the drive boxes on the front of the 
dashboard and by engaging the drive either 
side or both sides of the frame can be raised or 
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are of two kinds ; in one, the ultra-violet radia- 
tion is used to produce some specific photo- 
chemical or physical change, such as, for 
example, the ageing of paint ; in the other, the 
radiation is used simply as a detecting agency. 
Numerous examples of both categories, as 
applied to diverse industries, were exhibited. 

One exhibit showed a recent development of 
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lowered by power. Also connected to the back 
of the frame through link rods is an are shap- 
ed rack which can be moved along a curved 
guideway by a _ power-operated pinion. 
This rack is moved along its guideway to move 
the blade sideways through the medium of the 
links, in conjunction with the tilting members. 
These two sets of links form a rigid frame which 
holds the blade against the upward pressure 
exerted by the soil when the machine is in 
operation. The blade mounting is carried on a 
heavy cast steel gear ring and, through a power- 
driven pinion located in the tilt frame at the 
front of the ring, the blade assembly can be 
rotated through a complete circle. 

The scarifier head is supported on curved 
beams pivoted on the front head, and controlled 
for height through vertical links coupled to 
levers extending from the transverse shaft of a 
drive box on the main frame above. The work- 
ing angle of the tines, like that of the blade, can 
be quickly and easily adjusted by hand. 

The machine is steered through a long column 
by means of a hand-operated worm reduction 
gear at the top of the king pin housing. The 
tilting of the front wheels, up to 30 deg with 
respect to the front axle, is effected through a 
power-operated pinion which meshes with a rack 
on a bar connecting extensions on the pivoted 
steel axle housings. 

All parts of the machine are of rugged 
construction designed for heavy duty, but easy 
of access for inspection and maintenance pur- 
poses. In addition to a self-locking brake on 
the transmission the two rear wheels are fitted 
with hydraulically operated brakes. The con- 
trolling and driving gear, as can be seen from 
the illustrations, is carefully grouped to reduce 
to a minimum the effort required in operating 
the machine. 





Ultra-Violet Radiation in 
Industry 


Some of the many uses of ultra-violet radia- 
tion in modern industry formed the subject of a 
recent demonstration by Hanovia, Ltd., at 
the company’s showrooms in Victoria Street. 
Broadly speaking the industrial applications 
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considerable interest to mining technologists— 
the production of a portable battery-operated 
ultra-violet lamp which can be conveniently 
carried on prospecting surveys. When irra- 
diated by this lamp minerals, including 
uranium and scheelite (tungsten ore), fluoresce 
in characteristic colours. The equipment is 
particularly useful for detecting the presence 
of scheelite, which fluoresces only in response 
to a narrow waveband, including 2537 A, 
and this particular wavelength forms about 
90 per cent of the radiation of the new lamp. 
In its commercial form the lamp is mounted 
in a light alloy housing, fitted with a carrying 
handle. A two-way switch operates the ultra- 
violet lamp as well as a flash-lamp bulb which 
provides general illumination when required. 
The equipment is suitable for mains or battery 
operation, and it is self-contained in a hardwood 
box the size of an ordinary attaché case. 

A different technique is used for the identifica- 
tion of mercury. The mineral specimen is 
placed in an ultra-violet beam and is heated by 
a blow-pipe flame. If mercury vapour is given 
off shadows will be thrown on a fluorescent 
screen irradiated by the beam, the shadows 
being caused by the fact that the mercury 
vapour absorbs the appropriate wavelengths 
from the beam, which originates from a 
mercury vapour lamp. 

Fluorescence forms the basis of a very 
simple test which was demonstrated for detect- 
ing the presence of aluminium in water. A 
concentration of 1 part in 10 million can be 
detected. A similar method can be used for 
tracing contamination in water supplies. For 
example, if a cesspool is suspected of leaking 
through subterranean cracks into a well, this 
suspicion can be tested by putting a little 
fluorescent liquid into the cesspool and sub- 
sequently irradiating samples of well water 
under the ultra-violet lamp. Any fluorescence in 
the samples proves the source of contamination. 

Fluorescence under ultra-violet radiation is 
used in a very wide range of industries for 
testing groups of materials and for discriminat- 
ing between the qualities of similar substances 
in a particular group. 

For example, the shell of a new-laid egg, 
when exposed to a source of ultra-violet radia- 
tion, will fluoresce a delicate rose colour. Stale 
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eggs, on the other hand, will produce a blue 
or violet fluorescence. Sugars, jams and honey 
may be similarly tested ; in jams, the presence 
of apple pulp can be shown, while turnip pulp, 
sucrose, molasses and glucose can be disclosed. 
In brewing, the qualities of barley can be dis- 
tinguished by their individual fluorescence, 
The testing of oils and fats, including butter, 
margarine, lard, cocoa butter and cheese is 
simplified by fluorescent analysis. In Gorgon. 
zola and Roquefort cheese the living fungi show 
a brilliant green fluorescence which is absent in 
dead fungi. In other cheeses the ripening can 
be followed by use of the ultra-violet lamp, new 
cheese showing a yellow fluorescence which 
turns to blue as ripening proceeds. 

Ultra-violet lamps are adopted for all types 
of routine tests in textile production, tanning, 
paper manufacture, the making of paints and 
varnishes, rubber industry and so on. In 
textiles, fibres of all types can be differentiated. 
There are many ways in which the fluorescence 
test helps the paper manufacturer. It is possible 
to distinguish bleached from unbleached pulps, to 
estimate the nature and amount of loading 
used and to discover spots and blemishes on 
finished papers. In the colour and varnish 
industry the established uses are for distinguish- 
ing between gums and phenol-formaldehyde 
or urea-resins, and for testing the purity of 
wax and drying oils. 

One group of exhibits indicated how the 
motor industry uses fluorescence analysis to 
detect the presence of unwanted grease on sheet 
metal surfaces undergoing preparation for 
finishing ; to distinguish between lubricating 
oils of different origins and properties, and to 
trace unwanted mineral oils in brake fluid. 
Another group of exhibits showed that the uses 
of ultra-violet in the rubber industry range 
from the identification and grading of fillers, 
softeners, vulcanisers, and pigments to the 
detection of oil on tyre fabric before processing. 

Many industries make use of ultra-violet 
radiation in quite a different way—in the pro- 
duction of controlled photo-chemical changes. 
For example, the ultra-violet lamp is commonly 
used for accelerating fading and ageing pro- 
cesses: to determine the resistance of dyed 
fabrics, paints and inks to sunlight, and to 
examine the conditions governing the ageing 
of rubber, bitumen and similar substances. 
The exhibits drawn from the automobile 
industry included a section designed to illus- 
trate ageing and fading tests on safety glass, 
paint finish and upholstery materials. To 
illustrate the testing of paints and bitumen 
finishes photographs were exhibited showing 
the extensive installations of ultra-violet lamps 
at the Building Research Station and at the 
Paints Division of Imperial Chemical Industries, 
Ltd. Among these exhibits were samples of 
magnesium alloy showing the effect of six 
cycles of weathering test and also showing the 
protection afforded by temporary corrosion 
preventatives after twelve similar weathering 
cycles. 

Finally, photo-chemical changes induced by 
ultra-violet radiation can be used productively 
in a recently developed process whereby acrylic 
sheets are cemented in such a way that the 
joint does not impair the excellent optical 
properties of the material. In this process 
cement is applied to the pieces to be jointed ; 
irradiation by ultra-violet light then converts 
the joint into a solid homogeneous whole. 

Another group of exhibits, showing applica- 
tions of ultra-violet radiation in air sanitation, 
was of special interest to ventilating engineers. 
In these applications use is made of the well- 
known fact that short-wave rays destroy air- 
borne bacteria. For example, air ducts supply- 
ing critical areas of drug factories, &c., can be 
fitted with sterilising ultra-violet tubes. Similar 
sterilisers can be installed for large-scale treat- 
ment of factory space; alternatively, air 
sterilisation can be achieved at particular 
stages in the industrial process. An interesting 
example of this localised treatment was taken 
from the brewing industry ; the exhibit showed 
an actual section of a bottle conveyor enclosed 
within a tunnel fitted with ultra-violet lamps 
along the length of the roof, so that, in transit 
from washer to filling machines, the bottles 
pass through sterile air only. 
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A Flame Cutter 


A FLAME-CUTTER, which is claimed to 
effect large economies in the consumption of 
industrial gases when cutting ferrous metals, 
has been developed by the Buckle Flame 
Cutter Company, Oldfield Lane, Greenford, 
Middlesex. The cutter is designed to take 
advantage of the heat produced when metal 
is cut by @ flame, and use this secondary source 
of heat to allow a reduction in the consump- 
tion of the heat-producing gases. Whilst the 
full supply of oxygen is fed to the cutting jet, 
the amount of gas supplied for the preheating 
flame is balanced during the cutting operation 
to reduce appreciably the amount of oxygen 


Oxygen Cutting Line 
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the new cutter has shown minimum savings 
of 40 per cent of fuel gas and a proportionate 
amount of oxygen. 





Proposed Car Ferry Terminal 
at Dover 


Durine the seven months April-October of 
this year 64,000 cars passed through the port 
of Dover compared with 42,300 during the full 
year 1948 and 31,400 in 1938. The existing 
port facilities are inadequate for this traffic and 
in order to meet increasing demands the Dover 
Harbour Board are seeking powers in Parliament 
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DIAGRAMMATIC ARRANGEMENT OF FLAME CUTTER 


consumed with a commensurate saving in 
fuel gas. 

We reproduce herewith a photograph of the 
new cutter, which closely follows conventional 
lines, with a lever-operated main cutting 
valve. As can be seen from the diagram 
reproduced above, the body of the cutter 
could be regarded as two torches in one. 

When the torch is in use and the cutting- 
lever is depressed to close the valve, the pre- 
heating oxygen and the fuel gas are each fed 
to the nozzle to its full capacity through two 
separate balanced channels. When the cut- 
ting valve is opened by releasing the lever, 
one of each of the preheating and fuel gas 
channels is automatically closed and the 
nozzle is only fed through the other channels, 
which are of a size to give a neutral flame 
balance. 

Valves which are fitted to supply additional 
gas for heating to facilitate quick starting are 


this session to erect a car ferry terminal in the 
Camber at the Eastern Docks. 

Under existing conditions, cars are handled 
in three different areas—at the Admiralty Pier 
and Train Ferry Dock, Western Docks and at the 
Camber in the Eastern Docks. At the Train 
Ferry Dock, direct loading facilities are pro- 
vided to the train ferries, but elsewhere cars 
are handled by crane. 

Experience has shown that a number of 
difficulties have to be overcome to avoid con- 
gestion and delays. Firstly, ample marshalling 
and parking ground is called for, with good 
approaches free of railway lines; secondly, 
adequate accommodation is required in which 
the essential formalities can be carried out in 
quick time. With these points in view the 
Dover Harbour Board have discussed require- 
ments in great detail with the Railway Execu- 
tive (British Transport Commission) and other 
operators, Government Departments, touring 





FLAME 


directly coupled to the main oxygen cutting 
valve. Thus, every movement of the cutting 
valve for restarting creates an immediate 
change in the volume of the preheating flame, 
increasing or decreasing it according to whether 
heating or cutting is required. 

The cutter combines the characteristics of the 
injector and high pressure principles, each 
of its two parts giving a balanced mixture. 
Cutters can be supplied balanced for various 
gases such as dissolved acetylene, propane or coal 
gas, as required, and when conditions demand 
a “universal”? appliance, can be made for 
use with any type of fuel gas. All cutters are 
fitted with splined two-piece nozzles, and they 
can be quickly dismantled for repair or inspec- 
tion by the loosening of only two nuts. 

The makers state that in extensive trials 
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clubs and the several other interested parties, 
as a result of which the scheme has been 
generally agreed and a suitable lay-out adopted. 


THE ScHEME 


The scheme, when completed, will be capable 
of handling all the traffic envisaged for several 
years, with possibilities of further development. 
Accommodation will be provided for four 
vessels simultaneously, with two vessels berthed 
at the landing positions and two vessels standing 
by at adjacent berths. 

The scheme is dependent on _ specially 
designed vessels being available. These vessels 
will require to be built for stern loading, to be 
between 300ft and 400ft long and between 35ft 
and 55ft beam. The landing deck for cars is 
taken to be situated between 8ft and 12ft 


681 


above water level at all states of loading. The 
operating companies are aware of this necessity 
and have provided, or are providing, vessels 
of this type. On the West Jetty crane facilities 
will be provided for the loading or discharging 
of ships’ stores, &c. 

The scheme consists of the provision of two 
new berthing jetties, with two hinged landing 
bridges with portals; the widening of the 
existing West Jetty and provision of improved 
fendered berths; the provision of covered 
transit accommodation for Customs examina- 
tion, and completion of other formalities ; the 
provision of two fenced car parks, one (the 
East Car Park) at the head of the landing 
bridges and the other (the West Car Park) 
on the shore side of the Car Ferry Terminal ; 
the provision of office accommodation, &c., 
for the British Transport Commission (Railway 
Executive) and other operators, Customs and 
other Government Departments, touring asso- 
ciations, travel agencies, &c.; the provision of 
restaurant, cloak rooms, postal and telegraph 
and other facilities required for the convenience 
of passengers. 


Sea Faciities i 


Two berths are to be provided to allow two 
ships to operate independently at the same time. 
The berths will be capable of handling vessels 
up to 400ft or more in length and 70ft beam. 
There will be 21ft depth of water at L.W.O.S.T. 
in the berths with greater depths in the 
approaches. As the ships are to be suitable 
for stern loading the berths will be built parallel 
to the West Jetty. This jetty is to be widened 
by 10ft and two new jetties are to be built 
parallel to it, and at a distance from it, to give 
two berths each 72ft wide. 

The connection between the ships’ sterns 
and the quay is to be made by means of two 
loading bridges, which will be hinged at the 
shore end and held at the appropriate height 
above sea level at the cther end by means of 
machinery contained in a portal tower. The 
embarking or disembarking of cars, complete 
with passengers, will therefore simply consist 
of running on or off the ship via the loading 
bridge. The scheme is intended only for cars 
and there will therefore be vehicles only 
travelling on the bridges, and unloading or 
loading should be extremely fast. 


LAND FACILITIES 


The iand facilities are to consist of the main 
examination building; a building containing 
inward immigration and other offices, and 
facilities for passengers, and two car parks. 
The lay-out and design will provide adequate 
facilities for dealing comfortably with 240 cars 
per hour. The two car parks will each hold 
300 cars. The general design for the whole 
lay-out provides for the largest road vehicle 
being handled, with an ample margin for 
development. Use of the second car park 
will ensure that the loading or off-loading of 
vessels will not be governed by the rate of move- 
ment of cars in either direction through the 
transit or examination shed. 

One of the most important points of the 
whole scheme is that it is very flexible and is 
capable of adaptation to suit varying circum- 
stances, which is very necessary in view of the 
possibility of the present entry and exit formali- 
ties being altered during the next five or ten 
years. 


CONSTRUCTION 


It is proposed to carry out the new work in 
two stages. The first stage will entail the con- 
struction of the central and east jetties and the 
east portal and loading bridge, the shortening 
of the South Jetty, removal of the spur from the 
West Jetty and the construction of the approach 
dolphins. On the land side both car parks, the 
reception building and the northern halves of 
both the main examination building and the 
inward immigration examination building will 
be constructed. It will then be possible to put 
the scheme in operation, demolish the existing 
examination building and complete the con- 
struction of the new buildings. The east berth 
can also be used while the West Jetty is being 
widened and the west portal and loading bridge 
constructed. The approach ramp to both 
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bridges will be constructed during the first 
stage as this will not interfere with existing 
operations. 

It is estimated that the cost of the scheme 
covering the works immediately envisaged will 
be approximately £400,000. Further facilities, 
such as motor spirit filling stations, service 
garage, &c., to be provided later, will probably 
bring the total cost into the neighbourhood of 
half a million pounds. 





Marc Isambard Brunel 


In our issue of October 28th, page 487; 
we referred to the approaching centenary of 
the death of the elder Brunel, which took 
place on December 12, 1849, in Westminster, 
in his eighty-first year, and we mentioned 
that commemorative exercises had taken 
place at his birthplace in France on September 
25th. One part of these exercises was the 
unveiling of a tablet on the farmhouse where 
he was born, for he came of old-established 
farming stock. We have been favoured by 
M. le Maire of Hacqueville, through the cour- 
tesy of M. Charles Dollfus, with a copy of the 
inscription on the tablet, which runs thus :— 


Tei 
est né 
Sir Marc Isambart 
BRUNEL 
le 25 Avril 1769 
Décédé & Londres 
le 12 Decembre, 1849. 


Posée 
par M. A. Belhoste 
Maire 
et le Conseil Municipal 
le 25 Septembre 1949. 


It may be mentioned that in Hacqueville 
itself a monument to Brunel’s memory, with 
a medallion of him, was erected by subscription 
in 1883 and this bears the words :— 


A 
BRUNEL 
Marc—lIsambart 
Membre correspondent de 
l'Institut de France 


Né & Hacqueville en 1769 
Etabli en Angleterre en 1799 
Décédé & Londres en 1849 


His remains were laid to rest on December 
17th, in Kensal Green Cemetery, where a 
massive block of stone, recording his name, 
that of his no less famous son, and those of 
many of his descendants, marks the spot. 





Standards Agreement on United 
Kingdom Electrical Exports 
to Canada 


BritisxH electrical manufacturers have been 
concerned for some time past about the delay 
in obtaining approval from the Canadian 
Standards Association of British electrical 
exports to Canada. This is no fault whatsoever 
of the Association, but is primarily due to 
rapid increases of applicants for approval which 
are being received by the Approvals Division of 
the C.S.A. from all countries, not the least 
being Canada itself. 

The British applications, therefore, represent 
only a portion of the total to be dealt with from 
all sources, but, nevertheless, that portion is of 
great importance to the British makers, because 
of the persistent pressure put upon them by the 
United Kingdom Government to increase 
exports to Canada without delay in order to 
provide the necessary dollars for increased 
supplies of essential raw materials, wheat and 
other foodstuffs from Canada. The electrical 
equipment concerned is, chiefly, that employed 
on industrial capital goods, a notable example 
being machine tools. These “ electrics,” in 
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themselves, represent only a small portion of 
the total value of the complete equipment, 
but any delay in their approval holds up exports 
totalling a considerably greater value. 

As the result, therefore, of discussions between 
the C.S.A. and its opposite number in Britain, 
the British Standards Institution, and also the 
British manufacturing interests principally 
involved, it was decided that the only way to 
find a speedy solution of the problem was to 
arrange a conference in Canada. With the 
approval of the Canadian and United Kingdom 
Governments, therefore, it was decided to send 
a delegation representing the British Standards 
Institution, the British Electrical and Allied 
Manufacturers’ Association, the (British) 
Machine Tool Trades Association, the (British) 
Cable Makers’ Association, and manufacturers 
of machine tool electrics. This delegation held 
meetings with the C.S.A. Executive Committee 
in Toronto under the chairmanship of Mr. J. G. 
Morrow, and also with the Approvals Adminis- 
trative Board of the C.S.A., headed by Mr. 
W. P. Dobson, together with other interested 
parties. 

The result of these discussions is that arrange- 
ments have been agreed upon in principle, 
whereby the B.S.I. will act as the agent for 
the C.S.A. and conduct all the preliminary 
work of testing of equipment in the United 
Kingdom, before final approval is granted at 
the C.S.A. headquarters in Toronto. This will 
eliminate considerable delays arising from pro- 
tracted correspondence, and having to send 
hundreds of samples and prototypes to and fro 
across the Atlantic for alterations, prior to 
approval. The details are now being worked 
out, and it is hoped to launch the scheme early 
in January, 1950. Two C.S.A. engineers are 
arriving in London early in January to launch 
the scheme, and one of them will remain in the 
United Kingdom for a year to train two B.S.I. 
engineers in the work so that the B.S.I. engi- 
neers can take over thereafter. A brief state- 
ment will be issued shortly by the B.S.I. 
informing intending applicants for approval 
where and how to send their applications, pend- 
ing the establishment of the organisation in 
the B.S.I. with the help of the Canadian engi- 
neers in January. 

This arrangement will be subject to periodic 
review by the C.S.A. and will greatly relieve 
the work of the C.S.A., generally, thus expedit- 
ing clearance of approval applications from 
Canadian and other manufacturers. 





A Hydraulic Arbor Press 


WE reproduce below a photograph of a new 
arbor press of 50 tons capacity which is now 





HYDRAULIC ARBOR PRESS 


being made by Chamberlain Industries, Ltd., 
Staffa Road, London, E.10. 

The 5}in diameter ram of this machine has 
a stroke of 9in and is operated through a two- 
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speed hydraulic hand pump. This pump, 
working on low pressure for quick approach, 
gives a ram travel of ;in per stroke of tho 
handle and imparts a maximum load of 7 tons. 
It automatically changes over to high-pressure 
working when the ram travel is reduced to 
1/,,in per stroke, and the maximum load 
imparted is 50 tons. The pump has a maximum 
working pressure of 5000lb per square inci, 
and incorporates an automatic pressure release 
on the control valve to prevent overloading of 
the press. 

The lower bolster is moved up and down 
between the columns of the frame to vary the 
daylight opening, which ranges from 6in to 
38in. This bolster is 39in wide and its weight 
is counterbalanced to permit easy movement 
in the frame. High-tensile steel pins are used 
to support the bolster at the required position 
in the frame. 


—_—.———— 


British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


LEAD PIPES FOR OTHER THAN CHEMICAL 
PURPOSES 


No. 602: 1949. This Standard has just been re- 
vised. The experience gained since 1939 has shown 
that requirements as to chemical composition cannot 
apply equally to all the pipes covered by the 
standard. The new edition, therefore, increases 
the metallic lead content and reduces the antimony 
and tin contents of service and distributing pipes 
and gas and condensation pipes. A new compo- 
sition has been adopted for flushing and warning 
pipes and soil, waste and soil-and-waste ventilating 
pipes. The -requirements relatins to grain size 
have now been made applicable only to service 
and distributing pipes pa | illustrations have been 
included representing excessively fine and exces- 
sively coarse grain sizes, which can be compared 
with the desirable mean size. A tolerance has 
been specified on wall thickness and the marking 
requirements have been amended as compared 
with the earlier edition of this standard. Price 
2s. 6d., post free. 





U.D.C. METALLURGY 


No. 1000 (669) : 1949. This Standard is the latest 
of the series of complete sectional tables of the 
fourth edition of the Universal Decimal Classifica- 
tion being prepared by B.S.I. It is a forty-four- 
page document, containing a detailed alphabetical 
subject index. Similar in principle to the Dewey 
Classification (widely used in public libraries), 
the U.D.C. has been expanded and modified to 
meet the requirements of workers in special fields 
of science and industry. The principles are clearly 
explained in the five-page introduction to the 
Abridged English edition, published last year as 
B.S. 1000A: 1948 (pages 127, price 25s.). It is 
recommended that metallurgical firms and insti- 
tutions, wishing to arrange their documents in a 
systematic manner, should make use of this abridge- 
ment as a background upon which to base the more 
detailed classification of metallurgy proper for 
which the present document is designed. 

Full schedules of the fourth (English) edition 
so far available are :— 

O Generalities and Auxiliary Tables (7s. 6d.). 
5 Mathematical, Natural and _ Biological 
Sciences (three parts, each 10s.). 
621-3 Electrical engineering (10s.). 

Other sections (e.g., 61, Medicine ; 62, Engineer- 
ing; 66, Industrial Chemistry; 676/677, Paper 
and Textiles; 678/679, Rubber and Plastics, 
and 69/72, Building and Architecture) are in 
active preparation, and it is hoped to publish these 
during the next year or two. Meanwhile, complete 
tables for other sections are ava lable in French 
or German. B.S. 1000 (669) is published at 10s. 





METHODS FOR THE ANALYSIS OF IRON AND 
STEEL 


No. 1121, Parts 12, 13 and 14:1949. These 
parts of B.S. 1121 are :— SA 
Part 12:1949. Silicon in acid-resisting high 
silicon iron. 
Part 13: 1949. Chromium in iron and steel. 
Part 14: 1949. Copper in carbon and low-alloy 
steels. 
Solutions required, test procedure and method of 
calculation are specified for each method. Price 
ls. each. 
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Causes of Increase in Consumption 
of Water" 


\ HERE industry or agriculture necessarily 

use public supplies there is scope for greater 
economy and, whenever possible, water should 
be conserved, after its initial use, for re-use. 
One industrial firm is reported to have reduced 
its average daily consumption by as much as 
70 per cent by recirculation of water used for 
a variety of processes, and it should not be 
beyond the ingenuity of others to achieve 
similar results. The danger to public supplies 
caused by wasteful use of treated water should 
be brought to the attention of industrial 
undertakers, if necessary through the medium 
of local Chambers of Commerce. 


METERING INDUSTRIAL AND LARGE 
CoMMERCIAL USERS 

The difficulty of apportioning total consump- 
tion between trade and domestic users has been 
referred to previously. Domestic consumption, 
including waste, is generally estimated by 
taking the difference between total consumption 
and the aggregate of individual measured trade 
supplies. Any fluctuation in the demand on 
the part of unmetered trade consumers is 
reflected, therefore, in the figure of domestic 
consumption. In these circumstances trade and 
commercial users taking unmetered supplies 
can continue to consume water at an extra- 
vagant rate without serious risk of discovery 
and there is reason for believing that the absence 
of any record of the amount of water consumed 
on individual trade premises is an important 
factor in encouraging this tendency. 

Where relevant powers exist any undertakers 
who have not already done so should extend 
metering to all large unmetered users in their 
area. This could be put into effect as and when 
the availability of materials and labour makes 
it possible, starting with those, e.g., hotels and 
boarding-houses, where consumption is known 
or is suspected to be unduly high. The use of 
test meters may be of particular assistance in 
checking the quantity of water used and in 
recording waste in the long stretches of mains 
or service pipes in rural areas. Adequate 
provision should be made for the testing, repair 
and maintenance of meters. 


Pusiic RELATIONS AND INFORMATION 


The man in the street does not always appre- 
ciate the efforts and difficulties involved in 
providing him with a supply of water, the 
adequacy of which he is apt to take as a matter 
of course. Many consumers are not aware 
that before the finished product can reach the 
tap means have to be found for its collection, 
storage, treatment and distribution. The 
public should be brought to realise that these 
essential processes are, in fact, costly and that 
water wasted means waste of labour and 
materials, and leads in the end to higher charges. 

Public relations activities should be con- 
ducted with a view to advising consumers on 
protecting their installations against damage 
by frost and to stimulating an interest in the 
need for economy in the use of water by the 
reduction of unnecessary consumption and the 
speedy repair of faulty taps, water-closets, 
cisterns, &c. 

It has been suggested to the Committee that 
a national campaign of propaganda against 
waste of water would help to reduce unnecessary 
consumption. Much valuable work has been 
done in recent years by the British Waterworks 
Association in disseminating information about 
the public water supply and we feel that the 
lasting co-operation of consumers is more 
likely to be encouraged by informative pub- 
licity than by repeated injunctions not to 
waste water. These are never welcome and 
should be made only in times of severe shortage. 

Favourable public opinion is worth encourag- 
ing and water authorities should aim at achiev- 


* Interim Report of Ministry of Health Committee, 
Recommendations and Conclusions. 








ing and maintaining friendly relations with 
consumers. 

Our recommendations for the prevention 
of waste and the reduction of the present high 
consumption of water may be summarised 
under four main heads, as follows :— 


I.— INTENSIFICATION BY WATER UNDERTAKERS 
oF WASTE DETECTION AND PREVENTION 


(a) That each undertaking should review the 
activities of its waste-inspection department, 
giving particular attention to the following 
questions :— 

(i) Is closer supervision of inspection work 
desirable ? 

(ii) Is existing manpower being used to the 
full? Would an increased establishment of 
waste inspectors be justified by results ? 

(iii) Is the efficiency of individual inspectors 
being maintained ? 

(6) That self-supporting regional schools for 
training be established, local training facilities 
improved and a suitable manual of instruction 
prepared. 

(c) That undertakers should examine and, 
where necessary, improve arrangements for 
keeping records of supply and consumption 
(including night flow) and for their regular 
examination to ensure that waste is kept at 
the lowest possible level. 

(d) That undertakers should give full con- 
sideration to the advantages of adopting the 
waste water meter system in whole or in part, 
and to the extended use of other up-to-date 
meter system in whole or in part, and to the 
extended use of other up-to-date detecting 
apparatus. 

(e) That metering of trade and other large 
consumers should be extended and test meters 
used to check excessive use of water. 

(f) That all physical measures for preventing 
waste should be reconsidered, e.g.: 

(i) Avoidance of unnecessarily high pressures. 

(ii) Insistence on good workmanship and 
materials through stricter enforcement of by- 
laws and use of British Standards. 

(iii) Use of care in laying, bedding, protecting 
and testing pipes and services. 

(iv) Taking of precautions against corrosion. 

(v) Introduction or extension of domestic 
repair facilities. 

(vi) Need for testing and stamping fittings. 

(vii) Regular overhaul of automatic flushing 
cisterns. 


IIl.—InpvustTRIAL USE oF WATER 


That water taken from public supplies be 
recirculated, where possible, if suitable non- 
potable supplies are unobtainable. 


ItI.—Improvep Pusiic RELATIONS 


That co-operation of consumers be encouraged 
by wider publicity and that injunctions to avoid 
waste be reserved for times of severe shortage. 


IV.—RESEARCH 


That research work be initiated on all pro- 
mising waste-detecting devices and that funds 
be made available to this end from central 
sources. 

CoNcLUSIONS 


The consumption of water is increasing and 
the increase is likely to continue. Some under- 
takers are now unable to provide supplies to 
satisfy all current demands and, to meet a 
situation in which the general shortage of men 
and materials limits the early construction of 
new capital works, waste must be reduced if the 
essential needs of consumers are not to suffer. 

Investigation has shown that the volume of 
waste in some areas is growing. Water wasted 
entails the need for a larger supply than is 
economically justified. We are of the opinion 
that undertakings should give urgent considera- 
tion to measures for increasing efficiency in the 
control of supplies and in waste prevention. 
Physical means are more likely to produce 
lasting results than propaganda. 









Resistance Welding 
Developments in the U.S.A. 


In a recent lecture given before the British 
Welding Research Association, Dr. H. G. 
Taylor, the Association’s Director of Research, 
assisted by Mr. P. M. Teanby, presented a 
review of resistance welding developments in 
the U.S.A. 

Reference was made to the manufacture of a 
pipe-line for conveying oil from Texas to New 
York. It is being made in 40ft lengths by 
flash welding, after the flat plate has been 
formed to a circular section. The flash weld is 
40ft long, the area of the weld is over 200 square 
inches, and the whole welding operation takes 
little longer than one minute, which is many 
times faster than the fastest alternative welding 
method. Not only is this particular use of 
welding of interest from the point of view of 
rapid welding, but it is also a good example 
of the maintenance of high production speeds 
by the use of the best possible handling and 
storage methods. All the operations, from 
receiving the flat sheet to its passing out of the 
factory in the form of tube, are entirely auto- 
matic, and no hand operations are necessitated 
either in welding, positioning or handling. 

A welded airscrew was described as being 
another excellent example of the economic 
application of flash welding. Each blade of 
the airscrew consisted of high-tensile steel sheet 
formed to the correct shape and flash welded 
together. Each blade was then flash welded to 
the shanks. 

The lecture included a detailed description 
of the production of stainless steel railway 
coaches which are welded throughout, almost 
entirely by the spot welding process. 

Discussing the use of three-phase welding 
machines, the lecturers indicated that they are 
in much wider use in America than in this 
country. Among the advantages to be derived 
from the use of three-phase welding machines 
are balanced loading on all three-phases, higher 
power factors, greatly increased electrode life 
when welding aluminium, &c. and, in spite of 
the high initial cost of such equipment, its use 
is often justified by these considerations. 


——__—_ 


Technical Reports 


Parasitic Forces Existing in Induction Watt-Hour 
Meters. Third Interim Report. By G. F. Shotter, 
M.LE.E. The British Electrical and Allied Indus- 
tries Research Association (Ref. T/T46). Price 
21s., postage 3d.—This research on the excessive 
wear on bearings of meters, which is not due to 
rotational wear, but to parasitic forces existing 
in the meter, has been directed towards clarifying 
the underlying phenomena of the parasitic forces. 
A simple experimental technique has been developed 
which should be of use to designers, and should lead, 
when new designs are contemplated, to the pro- 
duction of meters which do not cause vibrational 
wear and in consequence will extend their service 
period. A considerable amount of improvement 
cou'd be effected in many cases without serious 
modifications in the design of the meter. 





Report on Microscopic and Micro-Electric Study 
of Imperfections in Capacitor Tissue Paper. By 
H. F. Caurch, B.Sc. The British Electrical and 
Allied Industries Research Association (Ref. 
A/T102). Price 12s. 6d., postage 3d.—A micro- 
scopic study has been made of various types of 
imperfection which can be seen under suitable con- 
ditions in different samples of capacitor tissue paper. 
Some are highly conducting and are obviously 
undesirable in a dielectric. These proved to be 
carbonaceous in nature and are believed to be fine 
coke particles deposited from the atmosphere during 
the paper-making processes. Their resistivities 
and frequency of occurrence in the samples examined 
have been determined. Other inclusions of vege- 
table origin have been observed which are not more 
conducting than the paper fibres. One form of this 
imperfection is confined to one make of tissue where 
it is abundantly found. There is evidence that these 
non-conducting imperfections (shives) can act as 
local centres of deterioration in an impregnated 
capacitor. Various methods of revealing their 
presence are described and suggestions for eliminat- 
ing them during manufacture of the tissue are made. 

A micro-electrical technique has been developed 
for studying the conductivity of minute portions 
of tissue whilst under observation in the microscope. 
Initially restricted to use by the Services, this 
report is now released to members of the Association. 
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A Versatile Spot Welder 


THE photograph reproduced herewith shows 
the general arrangement of a versatile spot- 
welding machine designed for the manufacture 
of articles too bulky or cumbersome to be 
handled on pedestal type spot welders. A 
typical example is the fabricated frame of 
certain types of switchgear which are built 
up from rolled steel sections and are covered by 
sheet steel, welded on where the parel can be 
a permanent fixture, or attached by bolts where 
it is necessary to have access to the interior of 
the cubicle. Frequently the production of 





Spot WELDING MACHINE 


comparatively small articles can be facilitated 
if, as in the case of this equipment, they can 
be held together in a fixed jig and the welding 
machine moved around it. The ‘‘ AS 300/27 P ” 
welder described here is manufactured by the 
Metropolitan-Vickers Electrical Company, Ltd., 
Manchester, and can produce high-quality 
welds in 2in by gin mild steel plate or in an 
added thickness of #in, provided that the thick- 
ness of no single sheet exceeds fin. 

In the complete installation all the supplies 
are taken to a stationary control cubicle (not 
illustrated here) which is linked to the transform- 
er cubicle by 12ft long tough rubber-sheathed 
supply leads and a flexible metallic conduit 
carrying the air and water supplies and control 
leads. A swinging jib is mounted on top of 
the transformer cubicle and the welding tongs 
are suspended from it by a balancer or a small 
power-operated hoist, if preferred. The tongs 
have cast manganese bronze arms giving a 
throat depth of 27in and a throat gap of 6in. 
Ring type suspension permits the tongs to be 
rotated through 360 deg. about a longitudinal 
axis, and through 60 deg. up or down above a 
horizontal axis transverse to the tongs. The 
stroke of the electrodes is 4in, and a maximum 
pressure of 4500 Ib can be provided at the tips. 
The oil cylinder actuating the tongs is supplied 
with oi] at 1350 lb per square inch pressure by a 
pneumatic-hydraulic intensifier in the trans- 
former cubicle. 

Two pressure cycles are available. The first 
is a single pressure cycle in which the pressure 
throughout the welding operation is constant. 
The alternative is a triple pressure cycle in 
which the tips come together under high pres- 
sure; then, at a pre-set interval after the 
welding current has started to flow, the pressure 
is reduced for the remainder of the welding 
time ; finally, as the welding current is cut off, 
the pressure is again increased to the high value, 
and held there until the forging time (allowing 
the weld to cool and consolidate under pressure) 
has elapsed. Welding current is supplied by a 
300kVA, single-phase, water-cooled transformer 
having tappings in the primary winding taken 
to tapping switches to give a wide range of 
current values. The phase shift control pro- 
vided by the ignitron panel gives infinite 
adjustment between transformer tappings. 

The control cubiclé is of the synchronous, 
constant-current ‘“‘ Woodpecker ”’ type and can 
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apply welding current either as a single pulse, 
as in conventional spot welding, or as several 
pulsations of current through the work, each 
pulse being followed by a definite “‘ off’? time, 
during which no welding current flows. This 
technique increases the life of the electrode tip, 
improves the surface finish of the work, and, 
when used in conjunction with the triple 
pressure cycle reduces the effect of bad fit of the 
components. 

Besides controlling the length of individual 
pulsations, the length of the ‘ off” time and 
the number of pulses, the panel also controls 
the time at which the tip pressure and forging 
time is reduced. In addition, the equipment 
will automatically main- 
tain the line current 
substantially constant, 
irrespective of changes 
in the load impedance of 
the welder transformer, 
such as would be caused 
by the insertion of steel 
into the throat of the 
welding machine. 

The sensitivity of the 
constant-current master 
control is claimed to be 
such that if the imped- 
ance of the load changes 
in a ratio of 2 to l 
(i.e., from 100 to 50 per 
cent line current), it 
will automatically hold 
the line current within 
10 per cent of the orig- 
inal current (100 per 
cent setting). Moreover, 
should the line voltage 
vary as much as 20 per 
cent, the line current 
will be maintained within 5 per cent of the 
original figure. Both these figures of 10 and 5 
per cent current variation are limit figures, and 
in certain cases will be improved on. The 
equipment can be switched from “‘ automatic ” 
(constant-current, master-control circuit) to 
“manual” when it behaves as an ordinary 
control panel with manual regulation of the 
welding current: 

A two-position initiating switch is fitted on 
the tongs. When the switch is depressed to its 
first position, the tongs close, but no welding 
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been established between the electrode tips. 

A time delay relay is fitted to prevent tho 
equipment being operated until the thyratron 
valves have attained their correct operating 
temperature and water-flow switches ensure 
that the equipment cannot be damaged by 
operating with insufficient cooling water. 

Particular attention has been paid to obtain- 
ing a free and copious flow of cooling water. 
In the case of the water passages through the 
welding tongs which are always liable to be 
blocked by the inevitable eventual break-up 
of the flexible secondary leads, removabie 
plugs permit cleaning rods to be pushed right 
through the water passages. The contacting 
faces of the union joints by which the flexible 
secondary leads are attached to the transformcr 
headers and welding tongs are silver-plated. 
To reduce the flexing of the secondar) 
connections at their point of attachment to 
the transformer, the transformer headers ar» 
arranged at an angle. 





A Mono-Rail Transporter 


THE recent tendency to replace barrows o1 
public works and building sites by smail 
powered machines has resulted in the appear- 
ance of a number of interesting designs, several 
of which have been described in these columns 
at various times. A somewhat unusual develop 
ment of this type, the mono-rail transporter, 
manufactured by Road Machines (Drayton), 
Ltd., Horton Parade, West Drayton, Middlesex, 
which is illustrated herewith, was exhibited for 
the first time at the recent Building Week at 
Tunbridge Wells. 

The machine comprises a driverless train of 


two wagons, each with a hopper capacity of 


13 cubic feet, which runs on a single rail sup- 
ported on adjustable stands. The train is able 
to negotiate curves of 12ft radius and a 1 in 18 
gradient, and can be stopped automatically at 
any point on the track. The rails are supplied 
in straight lengths of 15ft and are 7jin deep 
and of all-welded construction; each length 
can be handled by two men. The curves are in 
6ft lengths and 12ft radius, and pedal-operated 
points are in 8ft lengths, the rails being 
assembled in spigot and socket mountings 
without fishplates or bolts and nuts. A safety 
lock is provided at each joint, and there are 





MONO-RAIL TRANSPORTER 


current passes; if the switch is released from 
this position the tongs immediately open. If, 
however, the switch is depressed to the second 
position, the control system locks itself in and 
the machine completes a full welding operation 
independent of when the operator releases the 
push button. A differential pressure switch 
is fitted to ensure that welding current 
cannot flow until the correct pressure has 


three holes in each rail section to accommodate 
the automatic stop. The rails are carried on 
cast aluminium alloy stands with adjustable 
jack feet, which can be fitted with bog footplates 
for use on soft ground. 

The wagons are built with aluminium alloy 
bodies and running wheels, the latter being 
mounted in cast aluminium turntables at the 
front and rear of each wagon. Spring-loaded 
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steady wheels are fitted at each side of the 
running wheels. The power unit is a 3 h.p. 
air-cooled industrial engine which can be fitted 
to any wagon. It is fitted with a double-plate 
clutch, the final drive to the running wheel being 
by roller chain. The wagons illustrated are 
side-tipping ones, 8ft long and 4ft wide overall, 
the weight of the trailing wagon being 2 cwt 
and of the power wagon 3}cwt. A 12ft length 
of straight rail weighs 14 cwt and the weight 
of the 8ft point is about 2 ewt and the width 4ft. 





Electricity in the Cotton 
Industry* 


By F. W. COX, B.Sc.(Eng.), A.M.L.E.E., and 
W. E. SWALE, M.L.E.E. 


No. I 
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Raw Material.—Unlike the usual engineering 
materials, raw cotton fibres are extremely 
tenuous, usual staple -lengths lying between 
0-75in and 1-8in, with an average diameter of 
about 0-00083in. They possess little or no 
cohesion until the spinning process is well 
advanced. As a result, the power expended in 
actually forming the finished product is small, 
by far the greater proportion being absorbed 
in overcoming friction losses in the machines and 
driving mechanisms. 

Processes Involved.—The chain of processes 
involved is intricate and varies considerably 
according to the nature of the raw cotton and 
products required. Table I indicates, in a 


Processes and machines 


Blowing room 


Section 
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of labour shortage is indicated by these figures : 





Operatives at: work 1937 1948 (April) 
Spinning 176,000 ... 135,000 
Weaving 187,000 122,000 

363,000 ... 257,000 


There are to-day about 21,000,000 mule 
spindles, and 10,000,000 ring spindles “in 
place,” but owing to labour shortage the effec- 
tive plant is working only to about 75 per cent 
of single-shift (forty-five-hour week) capacity. 
Potential production, based on a full staff and 
a forty-eight-hour week, is 25,071,000 lb of 
yarn per week. The official target of 
20,000,000 lb per forty-five-hour week in 1949 
indicates the necessity for more effective means 
in present-day conditions. 

On the weaving side there are said to be 
490,000 looms ‘in place.” Included in these 
are about 27,000 fully automatic looms and 
about 3000 Lancashire looms with automatic 
attachments. 

The Cotton Working Party suggests that a 
re-equipment programme should involve the 
replacement of 9,000,000 mule spindles by 
3,000,000 ring spindles, the modernisation 
of 8,000,000 ring spindles, and the replace- 
ment of 200,000 ordinary: Lancashire looms by 
120,000 automatic looms working double shifts. 
On the quite justifiable assumption that the 
mills selected for rejuvenation are at present 
driven by steam, the total horsepower needed 
to drive the reconditioned or new machinery 
will be about 300,000 h.p. 


PowrER EQuIPMENT 
Early Development.—The cotton industry is 





TasLe I—T'ypical Processes 


Description 





Bale breaking, mixing, open-| Loosening, cleaning and mixing of fibres which emerge in lap 


ing and scutching 


Card room -| Carding, lapping,* combing* 
and drawing 

: Speed frames ane Naw 

Spinning -| Ring or mule frames... ... 

Doubling Winding, doubling and gas- 


sing* frames 





Winding and warping...| Winding, rewinding and| 


(sheet) form 

Conversion to sliver (rope) form, removal of short fibres, 
further evening of quality and parallelisation of fibres 

Reduction in diameter of sliver, initial insertion of twist 

Further reduction and twisting of threads 

Winding into longer lengths of two or more threads together, 
which are then twisted. Faults and surface fibres* 
removed 

Rewinding of yarn into small packages for loom shuttles and 
on to large spools for warp 





& 
FS 
z 


eee 





warping 


Sizing ... ... .| Sizing and taping | 
Weaving shed OM... 
Finishing 


dyeing, stentering, print-| 
ing, calendering, &c. 








Chemical conditioning of yarn 

«+ ses «ee se] Formation of fabric 

-| Bleaching, singeing, filling, Removal of impurities, change of surface finish, and/or 
—— Drying and mechanical treatment of surface of 
fabric 





* In higher qualities only. 


general manner, the individual sections in 
which the processes are more or less clearly 
differentiated. Each process is carried out on a 
different machine acting independently except 
that, in the case of the blowing room, it is 
often feasible to utilise ‘‘ single-process lapping ”’ 
involving continuous sequence processing. 

In the cotton industry, spinning, weaving and 
finishing are generally carried out by separate 
concerns. Most spinning mills are multi-storey 
buildings, whilst weaving sheds and finishing 
firms favour -single-storey construction. As 
a result of this and of the limited capacity of 
each spindle on the multi-spindled spinning 
machines, an immense amount of interdepart- 
mental and interworks handling and transport 
is involved. 

It speaks well for the ingenuity of the early 
textile technicians that many of the methods 
employed have remained practically unchanged 
for generations. To-day, the basic processes 
are being subjected to many changes in detail, 
owing mainly to the necessities of maximum 
output, more effective use of labour and 
improvements in working conditions. To these 
ends high drafting is now being used in the 
preparation and spinning processes, involving 
fewer machines in sequence, and larger ‘‘ pack- 
ages ’’ are used to permit longer runs. Respac- 
ing, air conditioning, increased specialisation, 
motion study and the introduction of mecha- 
nical-handling devices are amongst other 
measures designed to improve effectiveness 
and conditions of labour. 

Machinery at Present in Use.—The handicap 


* Abstract. Paper, Institution of Electrical Engi- 
neers, London, Nov. 10, 1949. 





of the traditional type, based largely on empirical 
knowledge as distinct from the newer industries, 
e.g., rayon, which developed direct from the 
laboratory to the factory. 

Water as the main motive power gradually 
gave way to steam, after the introduction of 
the latter in about 1785. 

The industry reached the peak of its produc- 
tive capacity before the first World War at a 
time when the tradition of the steam engine, 
with its associated mechanical power trans- 
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and excellent workmanship of the large steam 
engines have enabled many of them to carry on 
until the present day, but boiler plants in 
particular, and some engines, are now deteriorat- 
ing rapidly. As the original engine builders 
have nearly all gone out of business, the supply 
of spares and replacements has become a 
serious problem. Furthermore, a major break- 
down in a mill engine will involve a long and 
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Fic. 1—Growth of Electrification 
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costly period of inactivity, unless, as has 
happened in many cases, electric power can 
speedily be brought to the rescue. 

In the finishing section the inherent 
inefficiency of the small engines, difficulties 
in steam distribution and operational short- 
comings left much to be desired. These draw- 
backs, together with chemical deterioration and 
obsolescence of plant due to changes in style 
and. fabrics, led to early appreciation of the 
possibilities of electrification. In the spinning 


Taste III—E.D.A. Survey of Electrical Energy Taken 
from Public Supply (1945) 





Annual 
Max. con- 
demand, sumption, 
kw kWhx 10° 
Spinning mills (including doub- 
ee ee oer? 
Weaving sheds... ...  «.. 32,650 ... 60 
Dyeing and finishing works 21,840 ... 38 
Totals... ... «0. ssgicce 190,945 ... DOA 


and weaving sections progress has been less 
rapid, and it was long argued that the advan- 
tages of electric drive were not sufficiently 
tangible to warrant the cost of premature 
conversion. 

To-day all new textile machinery is designed 
for electric drive, and the public supply is 
being brought to steam-driven mills at an 
accelerating pace. In relatively few instances 
have complete mills been driven electrically 
from the outset, though several have been 
changed over completely from steam to elec- 
tricity in one single operation. The more 
usual experience has been that after public 
supply has become available the process of 
conversion has proceeded steadily over a 
period of years. 

The growth of electrification is illustrated 


TaBLE II—EZ.D.A. Survey of Power Used in Lancashire and Cheshire Cotton Industry in 1945 





Spinning mills 





Weaving sheds 


Dyeing and Totals 


finishing works 





B.h.p. | Percent | B.h.p. Per cent | B.h.p. | Percent | B.h.p. | Per cent 
(a) Reciprocating engines ... -| 383,000 60-8 111,000 70-8 28,700 : 36-9 | 522,700 60-5 
(5) Turbines (direct drive) ... 15,020 2-4 800 0-5 _— —_ 15,820 1-8 
(c) Turbo-electric drives 26,505 4-2 1,350 0-8 6,905 8-9 34760 4-0 


(d) Motors fed from public supply} 205,125 32-6 


43,725 27-9 


41,955 54-2 | 290,805 33-7 





Totals ... -| 629,650 100-0 











156,875 


100-0 77,560 100-0 | 864,085 100-0 




















Note.—B.h.p. of reciprocating engines is based on an average mechanical efficiency of 84 per cent. 


mission, was at its height. Since about 1910, 
however, few new mills have been erected and 
no large steam engines have been built in Lanca- 
shire, whilst the industry has slowly contracted 
under the pressure of increasing foreign com- 
petition. Electric lighting was used in mills in 
this country prior to 1900 ; electric motors were 
first installed in 1903. 

Progress in Electrification—The efficiency 


in Figs. 1 and 2. The figures for 1945 are based 
on a survey carried out by the British Electrical 
Development Association. They relate to 
twenty-nine cotton towns in Lancashire and 
Cheshire and so cover over 85 per cent of the 
industry. Extracts from this survey are 
shown in Tables IT and ITI. 

The Power and Heating Problems.—Certain 
basic facts of the power and heating problems 
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may be set down, though the authors do not 
claim to offer any general solutions, 

Table III shows that over 522,000 h.p. of 
steam engines is still in use. A very rough 
estimate suggests that at present-day prices 
it would cost about £10,000,000 to convert 
these to electric driving, using public supply. 
The difficulties of financing such a programme 
are obvious. 

The price of coal used in mills is, in general, 
substantially higher than of that used in power 
stations. Moreover, the cost of coal represents 
& greater proportion of the overall cost of power 
in the mill than it does in the power station. 
(Typical figures are 60 and 35 per cent respec- 
tively.) The mill engine is therefore at an 
even greater disadvantage to-day than before 
the war. 

On the basis of the previously mentioned 
survey it has been estimated that if all the power 
generated by private steam plant had been 
provided by purchased electricity the saving 
in coal (taking into account the coal burned 
at power stations to supply and transmit 
to consumers the necessary amount of elec- 
tricity) would have been approximately 750,000 
tons. This quantity of higher-class coal (pre- 
sumably suitable for export) would have been 
replaced by the poorer quality of power station 
slacks for which no other market is available. 

When a mill or a weaving shed hitherto 
steam driven is converted to electric driving the 
problem of heating the mill in winter still 
remains, as does also that of providing process 
steam throughout the year—for instance, in the 
sizing rooms. 

In a spinning mill recently converted to 
electric driving (capacity 1,008.000 cubic feet 
with 45,350 spindles) the weight of low-grade 
eoal and slurry burned over three years for 
mill heating alone has averaged 560 tons per 
annum (average calorific value 9400 B.Th.U. 
per pound). In general, in steam-driven mills, 
the coal used for heating and process steam 
2 fg the following proportions of the 
otal :— 


Per cent 
Spinning mills.. 10-13 
Weaving sheds 13-20 


At present the customary solution of this 
problem is to keep one or more of the original 
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Fic. 2—Consumption of Electrical Energy 


boilers in use for raising heating steam only. 
Care should be taken to overhaul] and modernise 
the mill-heating system, as this has tended to 
be extremely inefficient in the past. Attempts 
have been made to provide steam for the sizing 
rooms. by means of electrode boilers, but the 
results are not yet conclusive. 

In dyeing and finishing works process steam 
is essential, particularly in the dye-house where 
the main steam demand roughly coincides with 
the power demand. The demand for steam is 
not continuous, but involves heavy peaks, the 
variations being of the order of 40 to 60 per 
cent above and below the average. In such 
works, private generation by means of a 
reciprocating engine or a turbine may somet imes 
be advantageous. Steam or hot-water accu- 


mulators may be needed in order to balance the 
steam and power requirements, and capital 
costs will be high. 
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Overall Power Requirements. — Processing 
speeds, which great'y affect power consumption 
in all sections, differ with quality, type and 
size of the material, although in practice they 
fall within narrow limits for similar cases. In a 
spinning mill, the counts, grade of yarn, type of 
cotton and other factors influence the amount of 
processing carried out on a given weight of 
yarn. In doubling, the number and counts 
of the threads twisted together have consider- 
able influence cn the power demand. In weav- 
ing sheds, the power requirements vary to a 
less degree, but they are influenced by the 
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Fic. 3—Energy Consumption per Pound of Yarn on 
Individually Driven Ring-Spinning Frames 
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weight per unit area of cloth, type of loom, 
type of cloth (tight or loose weave), &c. Finish- 
ing mills differ considerably in the amount and 
type of processing carried out even with similar 
weights of cloth, depending largely upon the 
type and quality of finished product required. 

Thus the presentation of average data is 
not easy. It is found, however, in practice, 
that some of the variables tend to cancel out, 
giving fairly well-defined general tendencies. 
It should be noted, in connection with the 
curves described below, that the mills from 
which figures were obtained were generally 
using old machinery, with air-conditioning plant 
not up to the standards laid down to-day. 
In complete spinning mills the consumption 
in kilowatt-hours per pound of yarn depends 
upon the average counts spun, and the amount 
of twist inserted. Fig. 3 shows curves which 
indicate the power taken in the ring spinning 
operation only. These values emphasise the 
importance of the spinning operation in the 
total power consumption. 

It has not been found possible to produce 
similar curves to cover doubling mills, owing 
to wide variations of product with similar 
weights, but Table IV gives typical values : 




















TaBLeE 1V—Power Ci yption of Doubling Mills 

Number} Final Turns Electricity consump - 

of counts | perinch | tion of doubled yarn 
threads (doubling only) 

kWh /Ib 

4 2-81 _ 0-25 

3 3-0 — 0-27 

6 6-0 17 0-51 

3 7°3 _— 0-35 

6 12-7 24 2-0 

3 16-7 18-4 0-66 

2 26-0 21 1-64 

2 28-0 28 1-08 

| 








From data derived from various weaving 
sheds, the curves shown in Fig. 4 have been 
prepared for all types of cotton looms. In view 
of the shape of these curves it is most interesting 
to note that, for several types and widths of 
cotton looms ‘tested over a number of years, the 
power consumption per loom per forty-five-hour 
week lay between 16kWh and 19kWh. 

The processes involved in finishing vary 
considerably ; Table V serves only to indicate 
the possible variations. 
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In ring spinning, doubling and weaving mills 
the power demand is fairly steady, the average 
usually lying between 85 and 95 per cent of the 
measured maximum demand. In mule spinning 
rapid fluctuations in demand occur, resulting 
in the average power demand being only some 
75 to 83 per cent of the measured maximum. 


TaBLE V—Typical Power Consumptions for Dyeing and 














Finishing 
Electricity con- 
Process sumption in Remarks 
all finishing 
processes 
kWh/Ib 
Yarn dyeing sa eee 0-31 — 
Yarn bleaching ag 0-09 — 
Cotton waste bleaching .. 0-1 — 
Light voiles 0-34 -—_ 
Indigo prints ... a 0-29 — 
Printing, dyeing and 
finishing “a ae 0-45 — 
Dyeing and finishing 0-41 — 
Raising... 0-16 Average 
4-750z/yd* 
Poplins (bleaching and 
nishing) .. aaa 0-27 Average 
Cottons (bleaching and 1-50z/yd*® 
finishing) ... aes 9-14 Average 
40z/yd* 





These fluctuations in demand may be reduced 
by the use of specially designed motors as men- 
tioned below. In finishing factories, the 
average power demand lies between 35 and 55 
per cent of the maximum demand due partly 
to the non-continuity of processing. 

The use of ball and roller bearings and modern 
lubrication systems in processing machinery 
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Fic. 4—Energy Consumption per Pound of Cloth in 
Complete Weaving Process 


may have rather spectacular effects in the 
saving of power. This is illustrated in Fig. 3 
for ring spinning frames. Another important 
effect of these types of bearings is in the 
reduction of maximum demand, particularly 
in ring frames. The older type of plain or 





TaBLe VI—Estimate of D d and C 


of 
Industry Under Conditions of Full Blectrifztion (in 














Year 1949) 
Estimated] Estimated 
Esti- Annual | aggregate} annual 
Section mated | output | demand con- 
con- (no sumption 
sumption diversity) 
== 
kWh /Ib x 10° kW |kWhx 10° 
Spinning and 
doubling ...| 0°94 | 1,040lb | 508,000 980 
Weaving . 0-32 | 2,622 yd*| 129,000 237 
Dyeing and 
finishing ...| 0-20 | 2,100 yd*} 68,000 118 
a — 705,000 | 1,335 

















journal bearings required a comparatively long 
running- -in period with increased friction occur- 
ring both with new frames and with older 
frames, both when new and after standing over a 
cold week-end. The power demand on restart- 

ing was often increased by as much as 25 per 
cent, taking over two hours to settle down. With 
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ball and roller bearings throughout, the power 
increase on starting rarely exceeds 10 per cent 
and falls to normal in some fifteen minutes or 
so. This effect will tend to reduce the average 
power costs, when energy is purchased on a 
two-part tariff. On the other hand, modernisa- 
tion schemes generully involve increased power 
to cover air conditioning, pneumatic waste 
removal, improved lighting, &c., so that the 
electrical power input often exceeds the power 
recorded when the mill was driven by the steam 
engine. 

Ou the assumption that the average count 
spun is 30’s and the average weight of cloth 
woven is 4-502 per square yard, it is possible 
to make rough estimates (Table VI) of the 
total annual power demand for full electrifica- 
tion of the industry for the target output for 
1949. These estimates conform reasonably 
closely to the results in Table III, if the latter 
are adjusted to conditions of full electrification. 
They indicate the magnitude of the task which 
confronts the electrical supply and munufac- 
turing industries alike. 


(To be continued) 





South African Engineering 
Notes 
(From our South African Correspondent) 


Vermiculite in the Foundry 


South Africa has vast supplies of 
vermiculite and rapid development is taking 
place in its production. A new and important 
use for this material may well arise out of some 
very interesting investigations into its use in 
the foundry, which have been conducted 
recently by the foundry staff of Wright Boag 
and Head Wrightson, Johannesburg. Carried 
out in collaboration with the Vermiculite 
Industrial Corporation of South Africa, Ltd., 
these tentative experiments have produced 
some remarkable results. They have definitely 
proved, for instance, that vermiculite is a very 
superior mould core and chill wash for non- 
ferrous castings, having excellent properties 
for use with phosphor-bronze. It has also 
been found that vermiculite is a very good 
lagging material for coke-fired non-ferrous 
furnaces when mixed with red sand. The 
mineral has shown itself to be possessed of 
excellent feeding flux properties, and it would 
seem that its use will enable an appreciable 
reduction to be made in feeding time, since 
moulders are not required to rod feed. Vermicu- 
lite has also proved an excellent feeding flux 
for the steel foundry. These investigations are 
being continued. 


Big Electricity Supply Programmes 

New construction programmes, involv- 
ing an expenditure of nearly £20,000,000 on 
initial installations of plant in four power 
stations alone, have been prepared by the 
Electricity Supply Commission, to help it 
meet the continually increasing demand for 
electricity by all types of consumers through- 
out the Union—mining, industrial, traction, 
domestic and rural, according to the twenty- 
sixth annual report of the Commission, just 
issued. The new power station at Vierfontein, 
8 miles south of the Vaal River, to serve the 
new Free State gold mines, will have a capacity 
of 200,000kW. The initial installation of five 
turbo-generators and nine boilers is estimated 
to cost £7,000,000. The initial installation 
of the Hex River power station at Worcester 
is estimated at £3,600,000, and will supply 
the northern area of the Cape system, as well 
as provide power for the electrification of the 
railway from Belville to Touws River. 

Tenders have been received for the steel- 
frame building and major items of plant for the 
initial installation of the Umgeni power station 
near Pinetown, Durban. The first four boilers 
and two turbo-generators will cost about 
£4,750,000. Ultimate plans envisage the 
installation of another ten boilers and six turbo- 
generators. The complete installation in Salt 
River No. 2 power station will cost more than 
£8,000,000 when it is completed. Other major 
works projected by the Commission are a new 
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power station at East London, an additional 
power station in the southern Transvaal, a 
base load power station at Port Elizabeth to 
operate in conjunction with the municipal 
station, and the acquisition of the power station 
of De Beers Consolidated Mines, Ltd. 


Southern Rhodesian Coal and Oil Produc- 
tion 
Tnitial steps have now been taken by 
the Southern Rhodesian Government, in con- 
junction with private enterprise, for the pro- 
duction of oil from coal in the colony. A 
searching chemical analysis of Southern Rho- 
desian coal, initiated by the government, has 
established that the coal is suitable for the 
manufacture of high octane petrol, diesel 
fuels and other hydrocarbons, including bitu- 
men for road-making. ‘The investigation gave 
indications that the cost at which petrol could 
be produced wouid enable it to be sold in 
Central Africa at a price comparing favourably 
with imported fuels. There are large deposits 
of coal in the western area of the colony, 
sufficient for the normal thermal requirements 
of the country, including the Copperbelt, with 
a@ margin to encourage the production of petrol 
and other fuels. 


Expansion of Railways 
Despite the financial position, the 
Railway Administration has just given details 
of an expansion scheme on the Witwatersrand, 
which will cost about £1,000,00¢. The major 
part of this scheme will be the doubling and 
the electrifying of the line from the Witwaters- 
rand to Vereeniging. This will cost about 
£600,000 and is necessary because “‘ the meteo- 
ric growth of Vereeniging, with its Vanderbijl 
steelworks and subsidiary steel industries, has 
resulted in an enormous increase in the volume 
of traffic to and from the Witwatersrand.” 
Work has already started on enlarging bridges 
and culverts to allow for the double line, and 
an avoiding or relieving line is being built to 
connect with alternative routes immediately to 
the north of Vereeniging. The scheme also 
includes. the construction of a marshalling yard 
north of Vereeniging Station. On the Wit- 
watersrand itself, 1400 trains are dealt with 
daily, Johannesburg Station alone being used 
by 650 every day. Here work is proceeding 
on increasing the track capacity by doubling 
and quadrupling certain lines‘and by eliminat- 
ing curves and gradients to permit better 
working of trains. On the East Rand a new 
line costing £231,009 is being constructed 
between Sprirgs and Welgedacht to provide a 
more direct route between the East Rand and 
the coalfields of tne Eastern Transvaal. Coal 
requirements of expanding industry are respons- 
ible for two further new lines in the Transvaal 
—from Grootvlei to Redan, a distance of 40 
miles, and from Van Dyksdrif to Broodsnyers- 
plaats, some 1] miles. The first line will pro- 
vide a direct link between the Klip power 
station and the Grootvlei collieries and thereby 
ensure @ greatly increased electric power supply 
to meet the growing reeds of the Reef, Vereenig- 
ing and the Vanderbijl area, while the second 
line will open up additional coalfields, suitable 
for the production of coke, south of the Witbank 
area. 


Native Workers 


It is reported that the full Cabinet 
has decided to introduce a Bill next Parlia- 
mentary session to make industry contribute 
to the cost of housing Native workers. It 
seems that the only thing not yet decided is 
the extent to which industry will have to con- 
tribute. On taking office, the Minister of 
Native Affairs, Dr. E. G. Jansen, made a public 
statement plainly setting forth his intention to 
make industry bear some of the cost of Native 
housing. 

a een 


RuBBER RESEARCH CENTRE IN Mataya.—A new 
rubber research centre is about to be opened by 
Du lop, Ltd., on its Regent estate in Negri Sem- 
bilan, Malaya, about 25 miles from Malacca. It is a 
specially built two-storey building containing large, 
air-conditioned laboratories equipped with up-to- 
date apparatus for rubber research work of both a 
fundamental and development nature. 
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Personal and Business 


Str CHARLES BrucE-GARDNER has been elected 
vice-chairman of Crompton Parkinson, Ltd. 

Lorp CunNLIFFE has been appointed chairman of 
the National Gas and Oil Engine Company, Ltd. 

Mr. W. Exvxiy Pratt has been appointed a 
director of Oldham and Son, Ltd., Denton, Man- 
chester. 

Mr. P. F. Branpt has been appointed deputy 
secretary of the Royal Institution of Chartered 
Surveyors. 

Mr. D. P. Carr, of the trackwork department of 
Edgar Allen and Co., Ltd., has been elected chairman 
of the Sheffield Committee of the Permanent Way 
Institution. 

Mr. Leste Horie is relinquishing his position 
as senior superintendent engineer of the British 
Broadcasting Corporation. He joined the staff of 
the B.B.C. in 1923. 

Masor H. E. Auprnerton, M.I.C.E., until recently 
Chief Engineer (Highways) at the Ministry of 
Transport, has been appointed technical consultant 
to the British Road Federation. 

Mr. N. Hower has been appointed general 
manager of the Tudor Accumulator Company, Ltd., 
following the recent retirement of Mr. P. Cattermull, 
F.C.LS. Mr. Howell, who is forty-four, joined the 
company in November, 1945, as works manager. 

THe Hymatic ENGINEERING Company, Lid., 
Redditch, announces that arrangements have been 
made with Aero Materials, Stockholm, for the sale 
and maintenance of its compressed air equipment. 
A similar arrangement has been made for Holland 
with Avio-Diepen of Ypenburg Airfield. 

THE DE HAVILLAND ENTERPRISE announces that 
an agreement has been signed with the Italian 
Government and aircraft industry for the supply to 
Italy of “ Vampire” fighters with ‘‘ Goblin” jet 
engines and for the manufacture under licence in 
that country of de Havilland fighter aircraft and 
engines. 

Davip Brown anv Sons (HUDDERSFIELD), Ltd., 
has entered into a technical aid agreement with 
Sambre et Meuse, which firm will now produce steel 
castings for the construction of aircraft equipment 
and heat-resisting alloys for aircraft gas turbines. 
A new foundry for the purpose is being established 
at Feignies, on the French-Belgian border. 

Tue British THomMson-Hovuston Company, Ltd., 
announces that, for reasons of health, Mr. C. J. 
Sarjeant has relinquished his managerial appoint- 
ment in the control gear engineering department, 
and i: now devoting himself entirely to technical 
matters. Mr. C. F. Gimson has succeeded him as 
manager of the control gear engineering department. 

Bryce Fue. Insection, Ltd., announces the 
following agency appointments :—North Scotland, 
Aberdeen Car Electrical Service, Ltd., Crimon 
Place, Aberdeen (Aberdeen 972); South Scotland, 
Millburn Garages, Ltd., Millburn Street, Glasgow 
(Bell 0073); Lancashire and Westmorland, Injec- 
tion Maintenance, Ltd., 84-86, Parliament Street, 
Burnley, Lancs (Burnley 3775), and East Midlands, 
Diesel Injection, Ltd., 8, Bath Street, Nottingham 
(Nottingham 45495). 

Atias DreseLt Company, Ltd., Wembley, states 
that from January 1, 1950, its sales organisation 
for British Polar engines will be operated by British 
Polar Engines, Ltd., Govan, Glasgow, and that its 
activities will be concentrated upon the manufacture 
and marketing of compressed air machinery and 
tunnelling equipment. British Polar Engines, 
Ltd., will maintain a London office and service 
station at the Wembley works of the Atlas Diesel 
Company, Ltd. (telephone, Wembley 4426). 





Launches and Trial Trips 


LocHwoop, motorship ; built by the Burntisland 
Shipbuilding Company. Ltd., for Wood Lines, Ltd.; 
length 276ft, breadth 41ft 9in, depth 26ft 9in, dead- 
weight 2370 tons; British Polar marine diesel 
engine, developing 1200 b.h.p., eight cylinders, 
340mm diameter by 570mm stroke. Trial trip, 
recently. 

British ArDovR, motor tanker; built by Swan, 
Hunter and Wi ham Richardson, Ltd., for the 
British Tanker Co., Ltd.; length 490ft, breadth 
6lft 9in, depth 34ft lin, deadweight 12,198 tons ; 
four-cylinder Swan MHunter-Doxford oil engine 
designed to develop 3100 b.h.p. at about 105 r.p.m. 
Trial trip, November 16th. 

Cyprian Prince, motor liner; built by the 
Burntisland Shipbuilding Company, Ltd., for Prince 
Line, Ltd.; length 334ft 6in, breadth 46ft 6in, depth 
2ift Qin, deadweight 3550 tons;  single-screw 
Hawthorn-Doxford opposed-piston diesel engine 
of 2240 b.h.p., three cylinders, 560mm diameter and 
2160mm combined stroke, supplied by R. and W. 
Hawthorn, Leslie and Co., Ltd. Trial trip, recently. 
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Industrial and Labour Notes 


Engineering Wages 
On Wednesday of last week, repre- 
sentatives of the Confederation of Shipbuilding 
and Engineering Unions presented to the 
Engineering and Allied Employers’. National 
Federation a claim for an increase of £1 a week 
in the wages of adult male workers in the 


engineering industry. The Confederation’s . 


view is that the claim could be met from the 
current profits of engineering concerns without 
adding to the price of manufactured goods. 
Mr. H. G. Brotherton, President of the Con- 
federation, who submitted the claim, argued 
that the demand did not conflict with the T.U.C. 
wage stabilisation policy as productivity in 
the engineering industry had increased. It is 
estimated that the cost to the industry would 
be in the region of £100,000,000 a year. 

The Employers’ Federation agreed to con- 
sider the submission made, and, in a subse- 
quent statement, pointed out that the unions 
had already been told that there were certain 
general considerations that neither the unions, 
the employers, nor the British people could 
escape. For many years, the statement went on, 
the Treasury had had the question of profits 
under microscopical examination, and in the 
view of many, it was highly likely that more 
would have been squeezed from industry if it 
had been possible without harming industry, 
trade and commerce. At any rate, the question 
of profits, whether distributed or retained, was 
a matter which had not been overlooked by the 
Chancellor of the Exchequer or his advisers. 
It was clear, the statement added, that the 
unions were not seeking that the claim should 
be met out of the vast sums now paid in taxa- 
tion for the purpose of financing social and other 
services. Equally, it was to be assumed that 
the unions would not suggest that amounts to 
be allocated to depreciation of plant and build- 
ings should be reduced. If that were to be done 
the result would be complete inefficiency. 
During the war manufacturing plant had been 
run nearly to a standstill. It now had to be 
brought up to date, and that could only be done 
by an allocation of profits. 


The Work of the Ministry of Labour 


The report of the work of the Ministry 
of Labour during the year 1948 was published 
last week by H.M. Stationery Office (Cmd. 7822). 
It contains a great deal of information, including 
some statistics not hitherto published, about 
the Ministry’s activities, and also deals with 
various problems relating to the manpower 
of the country. 

A lengthy chapter is devoted to the distribu- 
tion of labour in certain industries and services. 
Reference is made in it to the target of 750,000 
which was suggested as the manpower required 
by the end of 1948 for the coal mining industry. 
At the beginning of last year, the report notes, 
the total number of wage earners on colliery 
books was 718,000, a figure which had increased 
to 725,900 by the end of August. By mid- 
November, however, the total had declined to 
723,700, though the upward trend was then 
resumed, and by the end of the year wage 
earners on colliery books numbered 726,300. 
The report adds that during last year about 
78,000 workers entered the coal-mining industry 
from all sources, and the outflow amounted to 
nearly 70,000. In effect, the intake and outflow 
of British workers just about balanced, which 
meant that the increase of 8300 in the number 
of wage earners on colliery books represented 
broadly the intake of foreign workers to the pits. 

In the engineering industries, the total 
number of people employed at the end of last 
year was 1,921,600. The report observes that 
during the year there was an increase of 43,900 
in the number of men employed, but a decrease 
of 11,400 in the number of women, resulting 
in a net increase of 32,500 in the total labour 
force of the engineering industries. The total 
at the end of 1948 was 455,000 above the mid- 
1939 figure. It is commented, however, that 


throughout last year the shortage of certain 
skilled operatives, such as draughtsmen, 
moulders, boiler platers, and wagon builders 
and repairers, continued. The report goes on 
to say that the number of men registered in 
December, 1948, as wholly unemployed in the 
principal skilled engineering occupations was 
8820, while the number of outstanding vacancies 
was 11,517, compared with 595° unemployed 
and 20,955 vacancies outstanding a year pre- 
viously. It is added that in the first half of 
last year unemployment in the electrical 
industry showed an upward trend, the occupa- 
tions mainly affected being wiremen and main- 


tenance electricians. But the position improved - 


in the second half of the year, when the number 
of unemployed in those occupations fell sub- 
stantially and the number of outstanding 
vacancies increased. 


Training and Education of Railway Staff 


At the invitation of the Railway 
Executive, there has recently been formed a 
British Railways Joint Training and Advisory 
Council. Its purpose is to provide means for 
close co-operation between the Executive and 
the trade unions in the development of training 
ard educational arrangements for railway 
staff. The Council is composed of representa- 
tives of the Railway Executive, the National 
Union of Railwaymen, the Railway Clerks 
Association, the Associated Society of Locomo- 
tive Engineers and Firemen, and the trade 
union side of the Railway Shopmen’s National 
Council. 

It is understood that the Council will consider 
special training schemes for higher administra- 
tive posts, vocational training, promotional 
training, engineering and trade apprentices’ 
training, training for supervisors, the use of 
residential schools, and any other matters 
relevant to the training and education of railway 
staff. Any recommendations made by the 
Council will be passed on to the Railway 
Executive. 

A statement announcing the formation of 
the Council says that, while the development 
and widening of*the arrangements for training 
and education must necessarily be a gradual 
process, it is the Railway Executive’s desire 
that the fullest opportunity should be given 
to all sections of the staff, and there will be a 
wide measure of co-operation with educational 
authorities. The staff, it is noted, will be kept 
informed of the facilities that are available and 
any suggestions which members of the staff may 
make will be considered by this Joint Advisory 
Council. 


British Steel for Canada 


The commercial director of the British 
Tron and Steel Federation, Mr. Edward Senior, 
announced last week that orders for steel, worth 
between 15,000,000 and 20,000,000 dollars, were 
expected from Canada during the next twelve 
months. The Federation said that representa- 
tives of British steel firms had been concentrat- 
ing on the sale of particular products, and that a 
team led by Sir George Binney had made a 
coast-to-coast survey of the market during the 
past seven weeks. Mr. Senior joined that mission 
in the final stages of its negotiaticns. 

About half the tonnage has already been 
definitely booked and includes an extensive rail 
order for British Columbia. Steel plates, bars 
and tubes are the other principal products which 
are to be exported, but it is understood that 
orders for a wide range of British steels have 
been secured. According to the British Iron 
and Steel Federation, the steel companies 
mainly concerned are situated on the North- 
East Coast, Sheffield and Scotland. 


Improving Standards of Management 
The Industrial Administration Group 
of the Students’ Union of Birmingham Central 
Technical College has just published, at 2s., a 
booklet entitled ‘Improving Standards of 
Management at Productive Level.’ It con- 


tains a report of a recent discussion among 
senior industrial managers which was led by 
Mr. G. Chelioti, a director of the General 
Electric Company, Ltd. 

The main job of management, Mr. Chelioti 
claims, is to interpret policy, and is one which 
must be carried from the managing director, 
level to level, down to the shop floor, the inter- 
pretation becoming more detailed and more 
concerned with execution as it passes from each 
successive level. Thus, it is emphasised in the 
booklet, management must still be recognised as 
management when practised by the foreman 
and his assistants. 

Mr. Chelioti describes the foreman as being 
virtually a “ frontiersman,”? spending a rather 
lonely life on that frontier between ‘“‘ we” and 
“they”? in industry as conceived by the 
ordinary working man. The booklet goes on 
to suggest that it is not so important that the 
foreman or supervisor should possess a high 
degree of technical knowledge. Dealing with 
training for foremanship, Mr. Chelioti asserts 
that leadership—the very core of management 
—can be instilled if the significance of the 
foreman’s place in the scheme of things is 
clearly shown to him. The crux of the matter, 
Mr. Chelioti declares, is the example and 
leadership foremen receive from those to whom 
they are responsible. 


The Royal Ordnance Factories 

The Minister of Supply, Mr. Strauss, 
was asked in Parliament on Monday of this 
week how many Royal Ordnance Factories 
were now making goods for civilian consump- 
tion on a competitive commercial basis, and 
if it was proposed to close down any of them. 
Mr. Strauss said that twelve of the twenty-one 
Royal Ordnance Factories were at present 
employing some part of their capacity on orders 
obtained by competitive tender for civilian 
goods. Partly, however, because those orders 
were becoming increasingly difficult to get, the 
general question of the number of Royal 
Ordnance Factories to be retained was under 
review, but no decision had been taken to close 
any one of them. 


Export and Import Prices 

According to the Board of Trade 
Journal, the index number for prices of United 
Kingdom exports in October was the same as 
that for September, 13 per cent above the 1947 
level. Prices of metal manufactures exported 
in October were unchanged at 14 per cent above 
the 1947 average, but there were reductions 
of one point in the index numbers for textiles 
and for miscellaneous manufactures. 

The Board of Trade says that both export 
and import price index numbers are calculated 
from the quantity and value figures published 
in its monthly Trade and Navigation Accounts. 
The October export figure largely reflects ship- 
ments under pre-devaluation contracts, and it 
therefore seems safe to assume that that factor 
has contributed to the stability of the export 
price index. But there was a marked increase 
in the index numbers of import prices. The 
index number for all imports in October showed 
an increase of 21 per cent on the 1947 level, 
compared with 11 per cent in September. For 
raw material imports, the index number in 
October was 27 per cent above 1947, compared 
with 19 per cent in September. 

For the bulk of imports from areas in which 
currencies have appreciated in terms of sterling, 
cargoes invoiced in foreign currencies which 
arrived in ships reporting after September 18th, 
were entered at values converted at the new 
exchange rates. That resulted in marked 
increases in October in the average values per 
unit used in computing the price index numbers. 
It is claimed, however, that those movements 
do not necessarily reflect a corresponding rise 
in the sterling prices actually paid for goods 
imported in October, since for some of the 
cargoes concerned payment would have been 
made before September 18th. 
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French Engineering News 
(From our French Correspondent) 


French electricity production is increas- 
ing, but consumption is beating all records 
and in order to avoid cuts without warning, the 
country has been divided into zones in case a 
second day of the week without electricity 
should become necessary. The record con- 
sumption figure of 95 million kWh was regis- 
tered recently, compared with a maximum of 
63 million kWh in 1938-39. Thermal plants 
supplied 62 million kWh, hydraulic power 
about 31 million kWh, and 2 million kWh came 
from imports. Provided it is possible to main- 
tain hydraulic production, new thermal stations 
coming into service shortly will increase 
thermal production to 70 million kWh and total 
production will reach 100 million kWh daily. 

The cuts are naturally causing considerable 
loss to industry. Each year the shortage of 
power costs French economy 1000 milliard 
francs, and loss occasioned by slowing down of 
re-equipment may be estimated at a further 
1000 milliard frances. The annual deficit, of 
about 8 milliard kWh, has remained permanent, 
despite the increase in generation. Because 
hydraulic power has fallen so much, due to dry 
weather, emphasis is once again being placed on 
thermal production. The electricity problems 
of the North of France are expected to be prac- 
tically solved at the beginning of next year 
when new thermal plants come into service. 
It is expected that restrictions in the North 
will bo eased as from January, and although 
present connections will not permit current 
to be exported to other regions, the Lourches- 
Beautor cable, which will be in service next 
year, will increase export capacity. 

* + « 


For the fiscal year 1949, Marshall aid funds 
made the following sums available to French 
industry :—Charbonnages de France, 50 mil- 


liard frances: Electricité de France, 68-4 
milliard; 8.N.C.F., 20-4 milliard; private 
industry, 23 milliard; merchant navy, 10 
milliard ; agriculture, 24 milliard; colonies, 


17-5 milliard ; reconstruction, 24-7 milliard. 
* * os 


An improvement in steel production was 
noted in October, with 699.000 tons of pig iron, 
against 657,000 tons in September; 809,000 
tons of crude steel, against 721,000 tons; and 
536,000 tons of finished products. October pro- 
duction for France and the Saar was 836,000 
tons of pig, against 779,000 tons in September ; 
957,000 tons of steel, against 861,000 tons; 
and 648,000 tons of finished products, against 
624,000 tons. These figures show that the 
monthly average of the record year 1929 has 
been practically equalled. Annual total pro- 
duction of France and the Saar is almost 
3 million tons higher than in 1939. It is thought 
that this level will be maintained in the first 
months of 1950. It is believed that export 
statistics for October will also show an improve- 
ment and the 175,000 tons exported in Sep- 
tember will be exceeded. 


* * * 


Orders for equipment for the Donzere- 
Mondragon hydro-electric station have been 
placed by the Cie. Nationale du Rhone for 
turbo-alternators and for electrical equipment. 
The third 45,000kW set has not yet been 
ordered. 


* * * 


Gaz de France is to close all its small urban 
gas plants and concentrate them in two cok- 
ing plants at Rouen and Caen. The Rouen 
plant, at Grand Quevilly, will replace the 
plants destroyed by the war and all those in 
the Normandy region. The plant will cover 
25 hectares, and will be surrounded by a wooded 
protection zone of 28 hectares. It will distil 
between 600 and 750 tons of coal daily and 
produce 230 to 280,000 cubic metres of gas, 
plus 450 to 550 tons of coke. Distribution 
will follow the same lines as that for electricity. 
The plant will be completed at the end of 1952. 
In the first stage, one thirty-six-oven battery 
will be used with a distilling capacity of 750 
tons per day. A second will be installed later. 
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Notes and Memoranda 


Rail and Road 


TInumois Ramway Bripce REconsTRuctTion.— 
The Illinois Central Railroad has awarded a con- 
tract for replacing the superstructure of a sixty- 
year-old bridge over the Ohio River at Cairo, Ill. 
According to Railway Age, the new superstructure 
will consist of twelve spans, two of 518ft in length, 
four of 400ft and six of 197ft. The scheme includes 
the erection of the new spans, complete with track, 
alongside the old structure. When the erection of 
each new span has been completed the corresponding 
old span will be cut free and allowed to drop into 
the river, the new one being rolled into place on the 
substructure. The work will begin early next year 
and is expected to occupy about eighteen months. 

Tow1ne Two-WHEELED TRAILERS.—To encour- 
age and assist improvements in the road performance 
of caravans, the Caravan Club announces a prize of 
fifty guineas offered to engineers for a paper on 
“ The Dynamics of Towing Two-Wheeled Trailers.” 
The competition, which is open to anyone, is being 
publicised especially in engineering circles. Papers 
may run from 3000 to 10,000 words and must be 
sent to the Secretary of the Caravan Club, 24, Store 
Street, London, W.C.1, not later than March 31, 
1950. Entries will be judged by a panel comprising 
Lieut.-Colonel R. Vernon Brook, A.M.I.E.E., Hon. 
Consulting Engineer to the Caravan Club; Mr. 
M. Hudlass, A.I.Mech.E., chief engineer to the 
Royal Automobile Club, and Mr. W. M. Whiteman, 
Hon. Director of the National Caravan Council. 
The winning paper will be published by the Club. 


Air and Water 


H.M.S. “ Azyax.”—H.M., cruiser ‘“ Ajax,” which 
is remembered for the part she took in the attack on 
the “‘ Graf Spee,” has now been moored at the 
Newport yard of John Cashmore, Ltd., for dis- 
mantling. 

MINESWEEPERS FOR BELGIAN Navy.—The Admir- 
alty has announced that six ‘‘ Algerine ”’ class fleet 
minesweepers are being acquired by the Belgian 
Navy. The first of them, H.M.S. “ Li erty,” was 
transferred at a ceremony at Portsmouth last week 
She, was launched by Harland and Wolff, Ltd., in 
August, 1944, and commissioned four months later. 

CHECKING WASTE OF WaTER.—Mr. H. W. Blake, 
chairman of the British Industrial Measuring and 
Control Apparatus Manufacturers’ Association, has 
recently commented on the investigation by a 
Ministry of Health committee into the causes for 
the increase in the rate of water consumption by 
private householders and industrial concerns in this 
country. He stated that one method of minimising 
waste would be the metering of individual domestic 
supplies, but suggested that the committee appeared 
to assume that the necessary supply of water 
meters could not be made available for many years 
to come, because of labour and material shortages. 
Such an assumption, Mr. Blake said, was not correct. 
Whilst stocks of water meters, owing to export 
demands, might not be available at once, the water 
meter manufacturing industry had the potential 
capacity which could be quickly developed if the 
principle of metering domestic supplies were 
accepted. 


Miscellanea 


ATTRACTIVE PacKAGInG.—A specialist team has 
left this country for the U.S.A. to examine the various 
ways in which American goods are made up for 
retail sale and display. The team, which has been 
organised by the Anglo-American Council on Pro- 
ductivity, is under the leadership of Mr. G. M. 
Ashwell, President of the Institute of Packaging. 


British AssocraTIon.—At the next meeting of 
the B.A., to be held in Birmingham, an experiment 
will be made in the Engineering Section (G) which 
should increase the capacity of the Section. It is 
intended that two sets of meetings be run in parallel, 
one mainly concerned with engineering science and 
the other with practice. Offers of papers, preferably 
2000 to 2500 words long, should be made to Dr. H. 8. 
Rowell, 40, New Road, Ware, Herts. 

Non-Destructive TrstTine in Inpustry.—A 
booklet entitled ‘‘ The Application of Non-Destruc- 
tive Testing to Industry,” has been published by 
the Palmer Tyre, Ltd., Penfold Street, Edgware 
Road, London, N.W.8. The brochure is intended to 
serve as a brief introduction to X-rays in industry, 
for the benefit of potential users who may yet be 
unaware of the possibilities of these non-destructive 
examination methods. Particular reference is made 
to the facilities that are available in the Palmer 
Industrial X-Ray Service which includes a well- 
equipped test house and is at the disposal of manu- 
facturers and production engineers. 


InpustRiaL Expiosives 1x U.S.A.—According 
to the United States Bureau of Mines, the quantity 
of industrial explosives used in 1948 in the U.S.A. 
reached a record total of 725,227,173 lb, an amount 
11 per cent in excess of the 1947 consumption. The 
coalmining industry accounted for 46 per cent of all 
the industrial explosives used last year. 

Tue Fire Prorection Association.—The Fire 
Protection Association has now prepared reprints 
of two articles published in its Journal on “ Fire 
Research and Organisation,” by S. H. Clarke; and 
‘‘ Building Boards in Relation to Fire Protection,” 
by R. C. Bevan. The reprints are obtainable from 
the offices of the Association at 84, Queen Street, 
London, E.C.4. 


InpusTRIAt Maenirication.—A brochure has 
been published by Engineering Developments 
(England), Ltd., 50, Pall Mall, London, 8.W.1, to 
describe the company’s industrial magnifier which 
is known as the “ E.D.M.105.” Basically, the 
magnifier consists of an aspheric lens of 5in diameter, 
10in focal length, and giving a nominal magnification 
of x2. This lens, which was developed and pro- 
duced by Imperial Chemical Industries, Ltd., is 
made of “‘ Transpex ” and is fitted in a translucent 
surround consisting of a circular fluorescent 30W 
tube which is designed to provide shadowless vision 
conditions in a field intensity of 200-250 foot-candles. 
Easy binocular vision is possible and the physical 
effort involved in accommodation and convergence, 
with normal spherical lenses, is much reduced. 
Since both eyes can be used without discomfort, 
vision is always stereoscopic and small parts can 
therefore be examined with ease. 

RESEARCH IN THE MACHINE SHOoP.—We have 
received a note on an interesting investigation com- 
pleted by the Production Engineering 
Association in which the cost of the work was less 
than half of the annual saving by the applica- 
tion of the results. The investigation was carried 
out for a firm in the Midlands which was facing 
high costs for the cutting fluids used in the gear- 
cutting shop. Investigators from the Research 
Association, after researches in the machine shops 
of the firm and in the laboratories, discovered that 
the cutting fluids used were not well suited to the 
job and recommended others more efficient for the 
particular operations involved. The cost of this 
research was £400. The cost of the cutting fluids 
used, it is stated, immediately fell from approxi- 
mately £1500 to £500 per year, and the firm was 
able to produce equally good or even better finished 
components at the same production rates as before. 

C at Resources oF PakisTan.—A report has 
recently been presented to the Pakistan Govern- 
ment by Powell Duffryn Technical Services, Ltd., 
which indicates that Pakistan coal has been found 
suitable for a very wide range of purposes. Recom- 
mendations embodied in the report include the com- 
plete reorganisation of the Pakistan coal industry 
on & unit basis, and the cessation of the present 
unsystematic arrangements. It is also proposed 
that special attention should be paid to the coal 
deposits in Jampir (Sind), where a detailed survey 
is suggested. A briquetting plant is also advised, 
in which coal tar should be substituted by bitumen 
as a blending material. Experiments have shown 
that there are good prospects of obtaining valuable 
resins from the coal mined in Makarwal, by solvent 
extraction, and that coal with coking qualities is 
available at the Shahrag mines in Baluchistan. The 
working of both these mines is in the hands of the 
Central Government. In addition, the report pro- 
poses the establishment of gas-producing units for 
domestic purposes in towns. 


THE ScreNcE MUSEUM AND A SILVER THIMBLE.— 
After repeated and disastrous failures in 1857 and 
1858, the laying of two cables from Valentia in 
Ireland to Newfoundland was successfully achieved 
in 1866. As an experiment, the two ends of the 
cable were connected together in Newfoundland and 
a current from an electric battery was sent right 
through the cables from Ireland to Newfoundland 
and back again, a distance of some 3700 miles. 
Even after the double journey across the Atlantic, 
the currents were strong enough to produce large 
deflections on the reflecting galvanometer, which 
had recently been devised by Professor William 
Thomson, later Lord Kelvin. The “ battery” 
used for this experiment consisted only of a tiny 
silver thimble, containing a few drops of acid and 
a wire of zinc. The thimble had been borrowed 
from Miss Emily FitzGerald, daughter of the Knight 
of Kerry, upon whose land was erected the build- 
ing known as Telegraph House, in which the cables 
terminated. The thimble used in this historic 
experiment has now been presented to the Science 
Museum, by Mr. R. B. FitzGerald, a nephew of the 
late Miss Emily FitzGerald. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note . in order to make sure of their insertion, 
the necessary information should reach this o on, or 
before, the morning of the Monday of the preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Special Libraries and Information Bureaux 
To » Dec. 9th.—NORTHERN Brancu : Hornby Library, 
William Brown Street, Liverpool, 3, “‘ The Organisa- 
tion of Works Visits,” S. C. Jennings; ‘‘ The Prepara- 
tion of Technical Literature,” E. N. Simons, 2.30 p.m. 
Association of Supervising Electrical Engineers 

To-day, Dec. 9th.—NoTTINGHAM Brancu : Spread Eagle 
Hotel, Goldsmith Street, Nottingham, “ Switchgear 
and Motor Maintenance,” J. U. Smith, 8 p.m. 
BrisTot Brancx : Electricity House, Colston Avenue, 
Bristol, “The Industries and Supervising Engineers 
Planning for Progress,” A. G. Ramsey, 7 p.m. 

Tues., Dec. 13th.—S.W. Lonpon Branco: Compton 
Hall, Compton Road, Wimbledon, S.W.19, “* Soil and 
Greenhouse Heating,” E. W. Golding, 8.15 p.m. 

Wed. Dec. 14th.—Braprorp Brancu: Midland Hotel, 
Bradford, “‘ Radio Frequency Heating,”’ E. T. Norris, 
7.30 p.m. 

British Institution of Radio Engineers 

Thurs., Dec. 15th.—Lonpon Section : London School of 
Hygiene and Tropical Medicine, Gower Street, W.C.1, 
= Renecnien in Aircraft Design,” A. L. Whitwell, 
6.30 p.m.——S. Mrptanps Section: Tech. Coll., The 
Butts, Coventry, “‘ H.T. Supply for High-Power Trans- 
mitters, Mr. Lane, 7 p.m. 

Caroline Haslett Trust 

Thurs., Dec. 15th.—Institution of Electrical Engineers 
Savoy Place, Victoria Embankment, W.C.2, Caroline 
Haslett Trust Lecture by Miss Elizabeth Gwillim, 


5.30 p.m. 
Chemical Society 

Thurs., Dec. 15th.—Burlington House, Piccadilly, W.1, 
Reading of Original Papers, 7.15 p.mi. S 

Diesel Engine Users Association 

Thurs., Dec. 15th.—Caxton Hall, Westminster, 8.W.1, 
“Report on Heavy-Oil Engine Working Costs, 
1947-48,” 2.30 p.m. 

Hull Chemical and Engineering Society 

Tues., Dec. 20th.—Church Institute, Albion Street, Hull, 
** Progress in Everyman’s Transport,” G. H. Pulfrey, 
7.30 p.m. 

Illuminating Engineering Society 

To-day, Dec. 9th.— BIRMINGHAM CENTRE : Imperial Hotel, 
Temple Street, Birmingham, “Cold Cathode Lighting 
Equipment,” E. A. Langsdon, 6 p.m. 

Mon., Dec. 12th.—Lzeps CENTRE: ory Service 
Bureau, 24, Aire Street, Leeds, 1, “* Life Within a 
Lighthouse,” J. T. Bowen, 6 p.m. 

Tues., Dec. 13th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2, “‘The Operation and Maintenance of 
Fluorescent Lamp Installations,” W. A. R. Stoyle, 
and G. D. Jones-Thomas, 6 p.m. 

Thurs., Dec. 15th.—NotTincHaM CENTRE: E. Midlands 
Gas Board, Parliament Street, Nottingham, ‘ Neon 
Lighting,” Clifford Higgins, 5.30 p.m.——BraprorpD 
Group: Yorkshire Electricity Board, 45/53, Sun- 
bridge Road, Bradford, “‘ Lamps, Old and New,” R. 
Freestone, 7.30 p.m. 

Incorporated Plant Engineers 

To-day, Dec. 9th.—MIpDDLESBROUGH Branc# : Cleveland 
Scientific and Technical Institute, Corporation Road, 
Middlesbrough, ‘‘ Cupola Charge Materials,” W. W. 
Braidwood,” 7.30 p.m. 

Sat., Dec. 10th.—Bristot Brancn : Grand Hotel, Broad 
Street, Bristol, “‘ The National Foundrycraft Training 
Centre,” A. Wormleighton, 3 p.m.——LaNCasHIRE 
Brancu : Engineers’ Club, Albert Square, Manchester, 
“The Founder, the Engineer and the Future,” J. G. 
Pearce, 3 p.m. LINCOLNSHIRE Brancu: Tech- 
nical College, Lincoln, “ French Exchange Paper,” 
R. C. Shepherd, 7.15 p.m.——NEwcasTLE BRANCH : 
Neville Hall, Westgate Road, Newcastle-upon-Tyne, 
“Defective Castings,’ N. Charlton, 6 p.m. 

HH Branco: Royal Technical College, George 
Street, Glasgow, “‘ Relations Between the Pattern 
Shop and the Foundry,” Robert Connell, 3 p.m. 

Mon., Dec. 12th—W. anv E. Yorks Brancu: Great 
Northern Hotel, Leeds, “Steel-Making and Mitia,” 
Films by Firth Browns, Ltd., 7.30 p.m. 

Tues., Dec. 13th—DuNDEE Branco: Mathers Hotel, 
Dundee, Lectures by members, followed by Discussion, 
7.30 p.m. 

Wed., ie 14th.—E. Miptanps Branco: Welbeck 
Hotel, Milton Street, Nottingham, Film, “Earth 
Moving,” 7 p.m. 

Tues., Dec. 20th—Giascow Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, “ Metallising 











for Industrial Plant Maintenance,” J. Barrington 
Stiles, 7 p.m. 
Institute of British Foundrymen 


Thurs., Dec. 15th.—BrmrmincHaM STUDENTS’ SECTION : 
County Tech. Coll., Wednesbury, ‘“‘ Non-Ferrous 
Castings Running Methods,” J. B. McIntyre, 7.15 p.m. 

Sat., Dec. 17th.—E. Miptanps Branco: Gas Demon- 
stration Theatre, Parliament Street, Nottingham, 
“The Production of Metallurgical Coke,” M. D. 
Edington, 6 p.m. 

Institute of Industrial Supervisors 

Tues., Dec. 13th.—DupLEY aND Disrrict SECTION : 
Tech. Coll., Dudley, “‘ Cost Control,” F. B. Anscombe, 
7.30 p.m. 

Thurs., Dec. 15th.—Lonpon CENTRAL SecTION: C.A.V., 
Ltd., Acton Lane, W.3, “‘ Material Handling,” Hartford 
M. King, 7.30 p.m.——Smetuwick Section: Chance 
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Tech. Coll., Crocketts Lane, Smethwick, ‘‘ The Weigh- 
ing Industry: Its Relation to the Supervisor,” L. 
Sanders, 7 p.m. 

Fri., Dec. 16th—WeEDNESBURY AND DaRLasToN SEC- 
TION : County Tech. Coll., Wednesbury, ‘ Works 
Management,” Lawrence Baxter, 7.30 p.m. 

Institute of Marine Engineers 

Tues., Dec. 13th.—85, Minories, E.C.3, ‘Testing of 

Water-Tube Boilers,” R. J. L. Hayden, 5.30 p.m. 
Institute of Metals 

Mon., Dec. 12th.—Soortisx Locat Section : Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2, Discussion on “The Casting 
nea Metals,” opened by W. A. Baker, 

.30 p.m. 

Thurs., Dec. 15th.—Sue¥¥FreLD Loca Section: Grand 
Hotel, Sheffield, “‘ Recent Progress in Copper and 
Copper Alloys,”” E. Davies, 6.30 p.m. 

Institute of Navigation 

Thurs., Dec. 15th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1, “‘ Navigational 
Systems and Instrumental Aids,” D. E. Adams and 


A. N. Uttley, 6 p.m. 

Fri., Dec. 16th-—Royal Geographical Society, 1, Kensing- 

ton Gore, 8,W.7, “ Radar Charts,” P. G. Satow, 5 p.m. 
Institute of Petroleum 

Wed., Dec. 14th.—26, Portland Place, W.1, “‘ Oil in the 

Netherlands and Emsland,” W. J. Mulders, 5.30 p.m. 
Institute of Refrigeration 

Thurs., Dee. 15th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “‘ Brine Con- 
centration as Used in a Number of the Government 
Cold Stores,” A. G. Clausen, 5.30 p.m. 

Institute of Road Transport Engineers 

Wed., Dec. 14th—N.W. CenrrE: Engineers’ Club, 
Albert Square, Manchester, “ Lubricants and Fuels 
for Modern Oil Engines,” R. J. Ginn, 7 p.m.——M1- 
LANDS CENTRE: Crown Inn, Broad Street, Birming- 
ham, ‘“‘ Tyre Maintenance and Records,”’ R. C. Robin- 
son, 7 ag 

Thurs., Dec. 15th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2, ‘‘ Standardisation in the Motor 
Industry,” H. Clutterbuck, 6.30 p.m. 

Institute of Transport 

Mon., Dec. 12th.—Jarvis Halil, 66, Portland Place, W.1, 
“The Commercial Vehicle Tyre and its Contribution 
to Road Transport,” H. Shankland, 5.45 p.m. 

Institution of Chemical Engineers 

Sat., Dec. 10th.—College of Technology, Manchester, 
“The Composition of Fractionating Column Products 
Under Various Reflux Conditions,” J. 8. Forsyth and 
N. L. Franklin, 3 p.m. 

Tues., Dec. 13th.—Geological Society, Burlington House, 
Piccadilly, W.1, “The Flow of Fluids Through 
Granular Beds,” J. M. Coulson, 5.30 p.m. 

Institution of Civil Engineers 

Tues., Dec. 13th.—Great George Street, Westminster, 
S.W.1, ‘“‘ The Construction of Harbour Works on the 
River Tagus,” D. P. Bertlin, 5.30 p.m. 

Institution of Electrical Engineers 

Sat., Dec. 10th—N. Mriptanp StupeEnts’ SEcTION : 
Yorkshire Electricity Board Offices, Ferensway, Hull, 
r% netic Sound Recording,” R. M. Knight, 2.30 p.m. 

Mon., Dec. 12th.—Lonpon STupENTs’ SECTION: Savoy 
Place, Victoria Embankment, W.C.2, ‘“ Trolleybus 
Overhead Equipment,” A. D. Dix, 7 p.m. WE. 
Centre: Neville Hall, Newcastle-on-Tyne, Jubilee 
Lecture, 6.10 p.m. 

Tues., Dec. 13th.—N. Miptanp CentrRE: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, 1, 
“Selection of Transformers for Use in Distribution 
Networks with special reference to the New Low- 
Voltage Standard of 240 Volts,” E. Tobin, 6.30 p.m. 
——MEASUREMENTS SEcTION: Savoy Place, Victoria 
Embankment, W.C.2, ‘‘A Simplified Method for 
Checking the Orientation of the Optic Axis of Meter 
Jewels,” 8. F. Knight, 5.30 p.m. 

Wed., Dec. 14th.—Suprpry Section: Savoy Place, 
Victoria Embankment, W.C.2, ‘“‘ The Performance of 
the British Grid System in Thunderstorms,” J. 8. 
Forrest, 5.30 p.m.—Scorrish CENTRE: Heriot- 
Watt College, Edinburgh, ‘Interference between 
Power and Communication Systems,” J. Banks, 7 p.m. 

Fri., Dec. 16th.—N.E. Stroupents’ Secrion: King’s 
College, Newcastle-upon-Tyne, “The Development 
and Future of Britain’s Key Industries,” W. G. Bryce, 
7 p.m. 

Mek. Dec. 19th.—Rapio Section: ‘The Acoustics of 
Studios and Auditoria,’’ W. Allen, 5.30 p.m. 
Institution of Engineers and Shipbuilders in Scotland 

Tues., Dec. 13th.—39, Elmbank Crescent, Glasgow, 
“Loch Sloy Hydro-Electric Scheme, High-Pressure 
Pipes, Valves and Water-Control Gear,” J. Williamson, 
6.30 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., Dec. 14th.—Town Hall, Holborn, W.C.1, ‘‘ Sanitary 
Services and the Heating Engineer,” E. Charles York, 
6.30 p.m. 

Institution of Mechanical Engineers 

To-day, Dec. 9th.—Storey’s Gate, St. James’s Park, 8.W.1 
“ Kaplan Turbine Blades,” 8. P. Hutton, 5.30 p.m.—— 
Lonpon GrapvuaTes’ SEcTION: Visit to the Evening 
News, E.C.4, 9.30 p.m. 

Sat., Dec. 10th.—Yorxsutre Brancu, Grapuatss’ SEC- 
TIon : Hotel Metropole, Leeds, “‘ Impressions of Heavy 
Engineering Practice in the U.S.,” G. K. Johnston, 
2.30 p.m. 

Tues., oo 18th.—Avtomosite Division: Storey’s 
Gate, St. James’s Park, 8.W.1, ‘“‘ Internal Expanding 
Shoe Brakes for Road Vehicles,” I. M. Waller, 5.30 p.m. 

Fri., Dec.’ 16th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“Furnace Design and Practice,” R. J. Sarjant, 5.30 

.m.——N.E. BrancH GRADUATES’ SECTION: 
orthern Gas Board Showrooms, Grainger Street, 
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Mompoetio-seee ivan. Films, “Steam” and “ Com. 
bustion and the Chain Grate Stoker,” 7 p.m. 
Institution of Mining and Metallurgy 

Thurs., Dec. 16th.—Geological Society, Burlington 

House, W.1, ‘‘ Management in Industry,” F. G. Hill, 


5 p.m. 
Institution of Production Engineers 


To-day, Dec. 9th.—Coventry Section: Geisha Café, Hurt. 


ford Street, Coventry, ‘‘ Defects and Developments in 

Deep Drawing and Pressing,” J. D. Jevons, 7 p.m.—— 

Lonpon GrapvuaTe Section: 36, Portman Square, 

ein Report on the Swiss Industrial Tour, June, 19:9, 
i mm. 

Sat., . 10th.—YorKsHtReE GrapvuatTe SEctTion: 
Great Northern Station Hotel, Leeds, 1, “‘ Design of 
Gearing,” W. A. Tuplin, 2.30 p.m. 

Mon., Dec, 12th.—Sue¥FieLp SEcTION: Royal Victoria 
Station Hotel, Sheffield, “‘ Coal Production Methods,” 
R. G. Baker, 6.30 p.m. 

Tues., Dec. 13th—BirmMincHAM GRADUATE SECTION ; 
James Watt Memorial Institute, Great Charles Stre«t, 
Birmingham, ‘‘ Motion Study,” Miss Anne G. Shaw, 
7 p.m.——WOLVERHAMPTON GRADUATE SECTION : 
County Tech. Coll., Wednesbury, ‘“‘An Engineer’s 
a of the Impact Extrusion Process,” R. Hanes, 

-15 p.m. 

Wed., Dec, 14th.—LivERPOOL Section : Exchange Hotel, 
Tithebarn Street, Liverpool, ‘‘ The Effective Use of 
Materials,” 7.15 p.m. Luton GRADUATE SECTION : 
Town Hall, Luton, “ Plastics in Engineering,” Y. W. 
Rawden, 7.30 p.m. N.E. Section: Neville Hall, 
Westgate Road, Newcastle-on-Tyne, ‘‘ Cast Iron as 
an Engineering Material,” H. T. Angus, 7 p.m. 

Thurs., Dec. 15th—Guiascow SEecrTion: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, ‘‘ Modern Surface Coatings,”’ C. A. J. Taylor, 
7.30 p.m. LEICESTER SEcTION: Coll. of Tech- 
nology, The Newarke, Leicester, “‘ Applying Air to 
Work Holding Fixtures,” 7 p.m.——MANCHESTER 
GrabvuaTE Section: Coll. of Technology, Manchester 
“ Design for Welding,” F. Koenigsberger, 7.15 p.m. 

Fri., Dec. 16th.—CoveNTRY GRADUATE Section: Tech. 
Coll., The Butts, Coventry, ‘‘ Surface Finish and its 
Measurement,” 7.15 p.m. E. Countries SEcrTIon : 
Britannia Works, Colchester, ‘‘ Metallurgy and its 
Importance to Production Engineering,” A. R. E. 
Singer, 7.30 2 N.E. RADUATE SECTION : 
Neville Hall, Westgate Road, Newcastle-on-Tyne, 
“Calculations Involving Tolerances,” W. York, 7 p.m. 


Junior Institution of Engineers 
To-day, Dec. 9th.—39, Victoria Street, Westminster, 8.W.1 
“Some Problems of Broadcasting,” H. Bishop, 6.30 
le ‘WESTERN Group OF MEMBERS: ‘Technical 
liege, Bath, “Henry Maudslay and the Maudslay 
Scholarship, J. Foster Petree, 7.30 p.m. 
Fri., Dec. 16th.—Royal Society my Arts, John Adam 
Street, Adelphi, W.C.2, Presidential Address, ‘* Mainly 
About Steel,” A. Roebuck, 7.30 p.m. 


Institution of Sanitary Engineers 
Tues., Dec, 13th.—Caxton Hall, Westminster, S.W.1, 
‘“* Improvements in Systems of Combined Sewerage,” 
R. C. Carter, 6.30 p.m. 
Iron and Steel Institute 
Wed., Dec. 14th._—4, Grosvenor Gardens, 8.W.1: Iron 
AND STEEL ENGINEERS’ GrovuP: Eleventh meeting. 


Liverpool Engineering Society 
Wed., Dec. 14th.—24, Dale Street, Liverpool, ‘ Fibre- 
glass: Its Manufacture and Use,”” A. M. Robertson, 


6 p.m. 
Manchester Statistical Society 
To-day, Dec. 9th.—Albert Hall, Peter Street, Manchester, 
“The Design and Analysis of a Chemical Experiment,” 
G. E. P. Box, 6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 
To-day, Dec. 9th.—Mining Institute, Neville Hall, New- 
castle-upon-Tyne, “The Development of a Sprin 

Foundation for Forge Hammers,” C. E. Iliffe and J. 
Henderson, 6.15 p.m. 
Old Centralians 

Wed., Dec. 14th.—Chez Auguste Restaurant, 47, Frith 
Street, W.1, Luncheon, “The Language of Science,” 
Professor Andrade, 1 p.m. 

Royal Aeronautical Society 

Thurs., Dec. 15th.—Institution of Civil Engineers, Great 
George Street, Westminster, 8.W.1, ‘* Navigational 
Systems and Instrument Aids,” D. E. Adams and A, N. 
Uttley, 6 p.m. 

Scottish Engineering Students’ Association 

Wed., Dec. 14th.—Institution of a and Ship- 
builders in Scotland, 39, Elmbank Crescent, Glasgow, 
“Marine and Industrial Gas Turbines,’”’ J. C. Murray, 


7.30 p.m. 
Society of Chemical Industry 
Thurs., Déc. 15th.—Royal Society for the Prevention of 
Accidents, 17, Knightsbridge, 8.W.1, ‘‘ The Rheology 
of Building Materials,” A. G. Ward, 6 p.m. 


Society of Engineers 

Fri., Dec. 16th.—17, Victoria Street, 8.W.1, “‘ Principles 

of Industrial Burners,” 8. Hanson, 6.30 p.m. 
Stephenson Locomotive Society 

Sat., Dec. 10th.—N.E. Anza: Chemical Industry Club, 
Lovaine Place, Newcastle-upon-Tyne, Annual Exhibi- 
tion and es Competition, 2.30 p.m. 

Sat., Dec. 17th.—N.W. Anza: Manchester Geographical 
Society, St. Mary’s Parsonage, D gate, Manchester, 
“Interesting Items of 1949,” W. H. Whitworth, 
6.15 p.m. 

Stoke-on-Trent Association of Engineers 

Wed., Dec. 14th.—Midlands Electricity Board, Back 
Glebe Street, Stoke, ‘‘ Locomotive Design: Its 
Problems and the Future Tendency,” R. G. Jarvis, 
7 p.m. 
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British Welding Research Association 


THE annual report of the British Welding 
‘esearch Association, which has just been 
published, states that the year 1948-1949 has 
been one of satisfactory progress. The research 
programme of earlier years has been pursued 
with good results. A marked expansion 
occurred in the number of research projects 
sponsored by the Ministry of Supply, which took 
up a large amount of the Association’s facilities 
and efforts compared with previous years. The 
equipment of the Association’s laboratories, 
both at its London headquarters at Park 
Crescent, London, W.1, and the Abington Hall 
Research Station, near Cambridge, is now in 
full use. Work can now proceed without undue 
restriction, but if the programmes are to be fully 
undertaken in their entirety, and satisfactory 
conclusions reached in good time, then further 
machines are essential. During the period 
under review the membership and the income 
have been increased and the membership now 
stands at 183 members and 11 associate 
members. The Association has continued to 
maintain good relations with the various 
research organisations, the Institute of Welding 
and the recently formed International Institute 
of Welding. In March last a conference took 
place with the Institute of Welding, at Ashorne 
Hall, Leamington Spa, when ‘‘ Welding as an 
Aid to the Economy of Steel and Manpower ”’ 
was fully discussed, and conclusions drawn up, 
which were brought to the notice of Government 
Departments and the industrial organisations 
concerned. During the summer the Director of 
Research, Dr. H. G. Taylor, paid a visit to 
American research centres, and a complete ex- 


change of technical information with the 
American Welding Research Council was 
arranged. After three years of service Pro- 


fessor J. B. Baker has resigned from the chair- 
manship of the Research Board, but remains on 
the Board and the Council, and has been suc- 
ceeded as Chairman by Professor G. Wesley 
Austin, the Goldsmith Professor of Metallurgy 
at the University of Cambridge. During the 
year the liaison and development activities of 
the Association have been gradually increased 
and have given better contact with members 
and an increase in membership. 


British Steel Founders’ Association 


Ar the receat annual general meeting of the 
British Steel Founders’ Association, Mr. Frank 
W. Rowe, B.Sc., was elected its Chairman. Mr. 
Rowe, who is fifty-one years of age, is the 
managing director of K. & L. Steelfounders and 
Engineers, of Letchworth. He received his 
education at Manchester Grammar School and 
continued his technical studies at Manchester 
University. He started his engineering career 
as a foundry apprentice with the Metropolitan- 
Vickers Electrical Company, Ltd. Since those 
early days Mr. Rowe has gained considerable 
experience in the founding of cast iron, steel and 
non-ferrous metals in several well-known engi- 
neering establishments in Britain, and he has 
been responsible for the building of new found- 
ries and the improvement of several older 
foundries. He has been associated with pioneer 
work for improving the methods and technique 
of British foundry practice... Such work has 
ineluded the centrifugal casting of bronze and 
steel, particularly in vertical axis machines, the 
use of X-rays as a medium for testing steel 
castings, the Randupson process of cement 
moulding, and the production of steel castings 
for the aircraft engine industry. He is 
also the author of several papers on foundry and 
metallurgical practice. Since joining his present 
firm Mr. Rowe has supervised the building of 
new research laboratories, the construction of a 
new electric steelmaking shop, and the installa- 
tion of a new sand preparing, distribution and 
recovery system for large moulding machines, 
and a new pattern shop. He joined the Execu- 
tive Council of the British Steel Founders’ 
Association in 1944 and has served on numerous 
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committees. He was a member of the Townsend 
Committee in 1943, and for the last two years he 
has been Chairman of the Health in Steel 
Foundries Committee. He was the Chairman of 
the Steering Committee which arranged the 
recent successful Productivity Convention. In 
additicn to his membership of most of the 
foundry and metallurgical technical institu- 
tions, Mr. Rowe is a Fellow of the Institute of 
Industrial Administration and a founder mem- 
ber of the British Institute of Management. 


Prevention of River Pollution 


On Monday, December 12th, the report of the 
River Pollution Prevention Sub-Committee of 
the Central Advisory Water Committee was 
published by the Stationery Office. The Sub- 
Committee considers that the Rivers Pollution 
Prevention Act of 1876, which is the principal 
Act now in force, needs considerable revision and 
strengthening. One of the Sub-Committee’s 
main recommendations is that effluents dis- 
charging into a river or stream should be 
required to comply with standards prescribed 
by the River Boards now being set up under the 
River Boards Act of 1948. The standards 
would be prescribed by by-laws, subject to con- 
firmation by the Minister of Health under a 
procedure which would give interests affected 
an opportunity to raise objections and to be 
heard in support of them. The standards, the 
Sub-Committee suggests, should not be uniform 
but should vary according to the conditions in 
each river or part of a river. Under the Act of 
1876 legal proceedings in respect of pollution 
by trade and mining wastes may only be taken 
with the consent of the Minister of Health. The 
Sub-Committee recommends that once stand- 
ards have been prescribed such consent should 
not be necessary in case of failure to comply 
with a standard. It recommends, however, 
that the Minister’s consent should still be 
required where no appropriate standard has 
been prescribed. It is also recommended that 
River Boards should have the power to control 
new openings for the discharge of effluents into 
rivers or streams, and that they should be given 
notice of proposed changes in existing dis- 
charges. The Sub-Committee stresses the 
value of consultation between the Boards and 
industrial and other interests in such matters. 
It considers that it is impracticable to extend 
control automatically to ‘all tidal waters at 
present and recommends that existing pro- 
cedure, whereby an Order of the Minister of 
Health is required, should be continued, but 
that the making of such an Order should not 
depend solely on “sanitary grounds,” as at 
present. Further recommendations deal with 
the deposit of solid matter in rivers, the 
discharge of heated effluents, legal proceed- 
irgs, and supplementary powers. The report 
is unanimous. 


Training in Agricultural Engineering 

More than 100 people attended a conference 
at the University of London on Saturday 
morning last to discuss training in agricultural 
engineering. The conference was organised 
jointly by the Association of Agriculture, the 
Institute of Education, and the Institution of 
British Agricultural Engineers, and was pre- 
sided over by Mr. H. Cole-Tinsley. A paper on 
‘** Agricultural Engineering as a Career” was 
presented by Dr. Cornelius Davies, Past- 
President of the Institution of British Agri- 
cultural Engineers, who said that he was 
anxious to address his remarks mainly to those 
engaged in technical education. One of the 
main points in Dr. Davies’s admirable paper 
was that this country was suffering from a 
lamentable lack of teachers of agricultural engi- 
neering, and that very little had so far been 
done to rectify the position. That, he urged, 
was a deplorable state of affairs when farm 
mechanisation was the keystone to successful 
husbandry throughout the Empire. Dr. Davies 
pointed out that the Education Committee of 









the Institution of British Agricultural Engineers 
was hammering out suitable syllabuses for’ 
training, but it was not easy to see who would 
implement them at present. Universities 
between the wars had been building up Depart- 
ments of. Agricultural Engineering, and they 
supplied lecturers, advisers and researchers, 
but now, Dr. Davies considered, there was a 
tendency for some universities to relegate 
agricultural engineering subjects to the lowly 
place they occupied prior to the first World 
War. That, he asserted, would surely militate 
against the spread of knowledge of engineering 
as. applied to agriculture, a knowledge needed 
more to-day than ever. A second paper pre- 
sented to the conference was by Mr. J. O. 
Thomas, M.Sc., Principal of the Lackham 
School of Agriculture, Lacock, Wiltshire, who 
dealt with “ School Subjects and their Relation 
to the Training of Potential Agricultural 
Engineers.” 


Competition in Bridge Design 

THE Cement and Concrete Association, 52, 
Grosvenor Gardens, 8.W.1, has organised a com- 
petition for the design of a pre-stressed or 
reinforced concrete road bridge. The com- 
petition is open to engineers and architects 
normally resident in Great Britain, and three 
prizes will be given, the first prize being £500, 
the second £300 and the third £200. The con- 
struction of motorways authorised by the 
Special Roads Act will involve the building of 
many bridges, and the competition has been 
organised by the Cement and Concrete Associa- 
tion to produce bridge designs which will com- 
bine economy with speed of construction and 
good appearance. Competitors will be required 
to submit one design for each of three types of 
bridge, all to be suitable for carrying a road or 
footpath over a motorway. The bridge is to 
be built of plain reinforced or pre-stressed con- 
crete or a combination of any of these materials. 
The assessors for the competition will be Sir 
Percy Thomas, J. Cuerel, A. Moller, E. John 
Powell and J. Reed, and designs must be sub- 
mitted by May 31st, 1950. 


Technical and Scientific Manpower 


WITHIN the last week the Ministry of Labour 
has issued the first five of a series of twelve 
reports dealing with the present and future 
demand for and supply of workers with pro- 
fessional qualifications in science, engineering, 
architecture and surveying. The reports have 
been prepared following detailed inquiries by 
special sub-committees of the Ministry’s Tech- 
nical Personnel Committee, over which Lord 
Hankoy presides. That committee, it will be 
recalled, was originally appointed in 1941, but 
was retained after the war to supervise in- 
quiries into the supply and demand position of 
fully qualified technical and scientific man- 
power. The five reports now published deal 
with architecture, physics, electrical engineer- 
ing, geology and chemistry, and those which 
are to appear later will cover building and 
quantity surveying, civil engineering, mech- 
anical engineering, estate management, biology, 
chemical engineering, and metallurgy. It is 
believed that the reports will be specially 
valuable to universities and technical colleges, 
for since the war, of course, they have had to 
increase considerably their facilities for teaching 
scientific subjects. But they have not been 
able to gauge to what extent the increase is 
permanent or how far it is needed solely to make 
good the arrears of the war years. The reports 
should also be useful to parents and school- 
masters who may have to give advice about 
prospects in various professions. In addition, 
employers will undoubtedly find the reports 
helpful, especially in so far as they suggest fields 
in which the supply of men with professional 
qualifications is likely to continue to be too 
small to meet the anticipated demand. Copies 
of the first five reports may be obtained from 
H.M. Stationery Office. 
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Underpinning and Repairing the 
Roda Island Nilometer® 


By 8. LELIAVSKY BEY, Ph.D., M.1.C.E., M.Am.Soc.C.E. 
No. IIl—(Continued from page 662, Dec. 9th.) 


WATERTIGHT JACKET 


YONTARY to the explicit terms of the 

/ specification concerning the object and 
function of the new “ jacket,” none of the 
tenderers gave a fully satisfactory design for 
this particular part of the project ; but the 
successful tenderer agreed, subsequently, to 
conform with the Government’s instructions 
regarding the required alterations to be intro- 
duced into his design of the jacket without 
increasing the tendered prices. The new 
arrangement of the jacket consisted of riveted 
trusses (of a special design) embedded into 
mass concrete, with round steel bars used as 
distributaries. This arrangement was resorted 
to after several trials as a satisfactory solution 
to the problem of a watertight and rigid 
jacket, capable of resisting as much as 14 tons 
pressure per square metre of its exposed 
surface, the whole load being taken by the 
trusses alone. The vertical distances be- 
tween the frames were made variable in such 
a way that every one of them carried the 
same load. These frames can be seen in 
Figs. 6,7, 1l and 12, Wells were formed in the 
mass concrete to reduce its weight. Rein- 
forcement bars can be seen in Figs. 8 and 9. 

Preliminary designs for the frames in 
question were prepared by the contractor on 





Fic. 11—FOoRMsS FOR EmPTY WELLS 


the assumption that each side of the rect- 
angular. frame worked independently as a 
»eam simply supported at either end. This 





* The data given and opinions expressed in this article 
are the author’s own and do not necessarily coincide with 
those of the Egyptian Ministry of Works. 


solution was considered inadmissible, because, 
the ratio of the depth to clear span being 
very large, the effect of continuity at the four 
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consider one-eighth only of the truss, as 
shown by the letters a, b, c, d, e in the sketch. 

The unknown forces X, Y and Z were 
applied respectively at the points a, b and c, 
while e and d were assumed to be fixed. The 
first “‘static’’ equation for finding the 
unknown values was obtained by writing 

X+Y+4Z=1/V/2. (P,+P,+P3+4P,). 

The other two equations were based upon 
the “elastic ’’ principle, namely, owing to 
symmetry in loads and structure the relative 
positions of the axes 1-2 and 5-6 did not 
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Fig 10—DETAILS OF STEEL 


corners of the frame was of such importance 
as to alter completely the character of the 
stress distribution. The truss was accord- 


ingly redesigned as a hyperstatic system with 
three redundant members. The principle of 
the author’s solution consisted in the follow- 
ing :—The frame and applied loads (see 
Fig. 10) had four axes of symmetry, 1-2, 3-4, 
5-6 and 7-8; consequently, it sufficed to 
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JACKET FRAMES. 
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FRAMES IN THE JACKET 


change, after the elastic deflection of the 
frame had taken place, which meant that 
the components of the displacements of the 





- Fig. 12—STEEL REINFORCEMENT 


points a, 6 and c, perpendicular to 5-6, were 
all equal. 
The two elastic equations were then as 
follows :— 
(xp)+-X (xx) + ¥ (xy) +Z(xz)=(yp)+X(y2) 
+ Y(yy)+4Z(yz) 









694 


(yp) +X(yx)+ ¥ (yy) +-Z(yz)=(zp)-+ X (zz) 
+ ¥(zy)+Z(z2). 

The adopted notation, used in these 

formule, is seen from the following table :— 





Displacements per- 
pendicular to axis 
5-6 





Point | Point 
b c 




















a 
Case I, external loads only ... . (xp) | (yp) (zp) 
Case II, force X equal to 1 ton on yi (yx) (zx) 
Case III, force Y equalto lton ...| (zy) } (yy) | (ey) ‘ 
Case IV, force Z equal to 1 ton | (xz) | (ee) 


| | (yz) | (22) 

The twelve displacements appearing in the 
table were obtained graphically by means of 
the Williot-Mohr diagram for two alter- 
native assumptions: (a) water pressure 
transferred to the outer chord of the frame, 
and (b) two-thirds to the outer and one-third 
to the inner chord. 

The results are tabulated below :-— 








| Stress in kgs. per | | Stress in kgs. per 

















Mem- sq. cm. Mem sq. cm. 
ber | a ber — 
| Ist case 2nd case | Ist case | 2nd case 

7 295 250 8-11 690 656 
5-7 | 79 | 390 | 9-10 310 | 330 
5- 8 640 | 390 | 10-11 970 |; . 90 
48 | 920 | 940 | 10-12 1080 | 1080 
es 4 0 120 | 10-13 | 1030 | 1046 
7-9 | 310 330 | 11-12 | 690 | 656 
8- 9 610 1020 | 12-13 750 1160 
s-10 | 1020 | 1020 


| 
' t 





The details of the truss are shown in the 
drawing. Attention is called to the fact that 
the polygon formed by the heaviest elements 
of the framework tends to approach a circular 
outline, which, of course, is quite natural, 
but is totally different from what would have 
been the case had the four sides of the frame 
been independent units as was assumed in the 
first design. 


FOUNDATIONS 


Another important decision which had also 
to be taken while the work was still in pro- 
gress concerned the old foundations. These, 
when uncovered, were found to be altogether 
different from what had been expected 
earlier. Before the work began it was 
generally believed that the old masonry of 
the well either spread out below ground or 
that it had vertical faces on all the four sides 
of the structure ; however, when the trench 
around the well was actually excavated, the 
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photograph reproduced in Fig. 17. It will 
be observed that the bricks were laid in a 
special manner, similar in a sense to the 


solid masonry walls were found to be only 9m 
deep below ground level. 
As shown in the annexed sketch, Fig. 15, 
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IN FOUNDATIONS 


FiG. 13—ARRANGEMENT OF GIRDERS 


pattern formed by the branches of a fir tree, 


the undersurface of this solid part was located 
This wall was about 4-7m high. The old 


at about R.L. 10-2; below this was placed 


~ 





Fic. 14—UNDERPINNING GRILLAGE GIRDERS 


bricks rested on a circular timber ring about 
15cm in thickness, which constituted the 
lowest element of the ancient understructure. 


a circular well made of bricks in clay mortar 
with a stone facing on its inner side. A small 
portion of this old brickwork is seen in the 
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Fic. 15—SECTIONS SHOWING ORIGINAL CONSTRUCTION 


OF NILOMETER 
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Fic. 16—SECTION THROUGH RECONSTRUCTED NILOMETER 
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On the other hand, the inner stone lining 
was supported upon the rim of a large circular 
timber raft, covering the whole area of the 
well. The woodwork of this raft was found 
to be in a surprisingly satisfactory state of 
preservation, after twelve centuries of immer- 
sion; in fact, samples of this timber which 
were later sent for analysis to the Kew 
Gardens Laboratories in England still 
possessed faint traces of their characteristic 
original aroma. With the exception of the 
famous piles, found in the bed of the Danube 
near Vienna (supposed to date back to the 
Roman Period), it is believed that the raft 
of the Nilometer is one of the oldest instances 
of timber foundations ever discovered in 
such an excellent state of preservation. 
But the bricks themselves were found to be 
very soft and weak. 

Within the outer well a smaller one, made 
also of bricks, served for supporting the 
base of the column, the space between them 
being filled with loose-packed stone. 

It will be clear from the above description 
that none of the parts of the old foundation 
was capable of being made watertight 
against the pressure of more than 1-4kg per 
square centimetre they would have been 
called upon to stand. 

A revision of the whole project concerning 
the jacket and the strengthening of the 
foundations became, therefore, urgently 
necessary. The original proposal for restora- 
tion of the foundations which formed part 
of the approved tender consisted of a thin 
horizontal slab, which was intended to serve 
as a paving and was proposed to be built 
on top of what was then believed to have been 
the old masonry foundations of the well; in 


. addition to the slab, cement injections were 


supposed to have been used for rendering 
these hypothetical old foundations imper- 
meable. These proposals were, of course, 
inadequate to cope with the new conditions, 
discovered after excavating the trench. 
It was therefore considered imperative to 
provide a new, heavy and impervious bearing 
slab of such strength and weight as would 
ensure a proper support to the old walls, 
and would effectively resist the high uplift 
pressure to which it was intended to be 
subjected. 

The new designs had to be done in a great 
hurry, computation work proceeding without 
interruption day and night, in order to reduce 
the expenses of pumping and also to minimise 
the length and consequent risks of the critical 
period during which the trench had to remain 
open. Reinforced concrete of the usual type, 
viz., with round reinforcement, was first 
considered but found impracticable, and a 
solution involving the use of riveted lattice 
girders was finally adopted. It was 
subsequently carried out and gave full 
satisfaction. 

As seen from the annexed drawings 
(Figs. 13 and 16) the girders were made of a 
special shape, following the outline of the old 
masonry, on the one hand, and the section 
of the excavated trench, on the other. The 
frames were transported to the spot in five 
sections and were then erected in narrow 
tunnels, each 14m wide, excavated below 
the foundations of the old masonry, and 
heavily shored. Concreting the tunnels at 
both ends of every individual girder was 
done immediately upon erecting and riveting 
its entire steelwork, but the central part of 
the frame, located under the well proper was 
left free till the end of the operation, (see 
Fig. 14), thus allowing the subsequent 
erection of the second set of girders running 
at right angles to the first series. 

When both sets of metal girders had been 
erected the central part was also concreted. 
This permitted transmission of the upward 
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reaction to all the four sides of the well in 
almost equal parts. 


Various ADDITIONAL WORKS 


Watertight Plastering.—The foundations 
and jacket were finished in summer, 1938, 
just before the arrival of the flood, and the 
newly completed concrete was suddenly 
subjected to the effect of a very high head ; 
also, the wells, which were provided in the 
concrete jacket in order to reduce its weight 
and equalise the deflections at various levels 
of the jacket, and which were intended to be 
kept permanently dry, acting, therefore, as 
drains for the water percolating through the 
outer layers of the concrete, became unfor- 
tunately filled with water coming directly 
from the river. These effects contributed 
to intensifying percolation into the chamber 
of the well ; in fact, at the peak of the flood 
the discharge of the filtering water attained 





Fic. 17—ORIGINAL BRICKWORK 


as much as 70 litres per hour. Several 
methods were then tried by the contractor 
to reduce infiltration, but none was satis- 
factory. The author suggested the applica- 
tion of a “sica’”’ plastering on the outer 
surface of the jacket. The required addi- 
tional expenditure was approved and the 
proposal was carried out during the next 
coming closure period, when the river level 
was at its lowest ; it gave excellent results. 

Other sources of infiltrations were the 
eight vertical channels bored in the masonry 
walls of the well at the beginning of the work 
in order to insert the pumps. Owing to lack 
of time they had not been properly sealed 
before the arrival of the flood, and this 
resulted in the passage of a considerable 
amount of percolation water. Taking advan- 
tage of the subsequent low-water season 
(from about December 25th to the end of 
January) the masonry around the holes was 
removed and they were tightly packed with 
concrete. As a result of all these measures 
the amount of infiltration was reduced to 
almost nothing. 

Heightening the Jacket.—To protect the 
well against inundation in future, during 
even the highest flood possible, an extra 
height of 1-6m was subsequently added above 
the main jacket. It represented a light, empty 
reinforced concrete box, designed to with- 
stand the required pressure (see Fig. 16). 

Column.—The column of the Nilometer 
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was removed from the well,. before the work 
began, and its several parts were provisionally 
stored, under proper protection. When the 
work in the well itself was completed the 
column was re-erected in its original position, 
(Fig. 16) additional pieces being then inserted 
in between the old marble sections in such a 
way as to bring these old sections in exactly 
the same position as they are believed to 
have been when the Nilometer was _ first 
constructed. 

Owing to its great height this column 
cannot be kept standing without addi- 
tional means of support at its upper end. 
In the past such a support was afforded by a 
timber beam, which was fixed above the 
walls of the well; this beam had been 
replaced subsequently by a double masonry 
arch. To restore the appearance of the upper 
part of the column as it had been in the earlier 
period, a new reinforced concrete girder was 
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built over the well; it was intended to be 
covered with carved wood, so that its outer 
appearance would have been exactly tie 
same as is shown in the old drawings. 

In carrying out this detail an arrangeme it 
was adopted which, while supporting the 
column, did not interfere with its vertic..| 
movements resulting from the contraction 
and expansion of the marble caused by the 
variations in temperature ; thus, the colunin 
was subjected to no thermal stresses. This 
work was completed in spring, 1939; the 
beam was cast concurrently and formed a 
single monolith with the reinforced concrete 
girders which constituted the foundation of 
the dome and distributed its weight over tlic 
old masonry. The timber covering was post- 
poned till the end of the war, special means 
being taken, however, in order to facilitat: 
the fixing of the timber in future (steel pipes 
embedded in the concrete). 


(To be continued) 


Institution of Mechanical Engineers 
TECHNOLOGICAL EDUCATION 


No. I1—(Continued from page 678, Dec. 9th.) 


We. continue below our report of the 
discussion on the paper presented on 
December 2nd by Dr. D. S. Anderson. 

Mr. F. Bray (Ministry of Education), dis 
cussing the structure of degree and diploma 
courses, said he was reminded that fifteen or 
twenty years ago, when junior technical 
schools were being established, they used to 
tell the local education authorities not to 
establish these schools unless industry could 
absorb the product. To-day, however, they 
talked about the development of aptitudes, 
interests and capacities, and they said that 
education should be provided to suit the 
interest and capacity of the student. Had 
the student the capacity to profit by another 
course? Was it time to begin to think of 
that, so far as the universities and technical 
colleges were concerned ? Could the 
youngster profit by a further course? If 
the answer was “ Yes,”’ then the question 
arose of what type of course should be pro- 
vided to enable him to profit most. If the 
matter were looked at in that way, he thought 
that one would reach Sir Ewart’s conclusion, 
that there was need for a variety of courses. 
For some people it might be desirable to have 
courses beginning solely with pure science 
and doing the technology afterwards, while 
others might prefer the mixture of science and 
technology, and yet others might want indus- 
trial experience concurrently. The aim 
would be to enable the youngsters to make 
the most rapid progress in the time available, 
and then industry would absorb them. That 
was something which could be achieved if 
industry continued to encourage the uni- 
versities and the major colleges to train 
people up to the age of twenty-two, and 
wanted them at that age. If industry did not 
want them at that age, but only at sixteen or 
eighteen, then the courses would perish and 
the supply would not be increased. 

The third question was whether there 
should be a better provision of post-graduate 
courses of various types. The Ministry of 
Education were stimulating that on the part- 
time level, and the University Grants Com- 
mittee were definitely stimulating the uni- 
versities to provide it in the full-time field, 
and they were doing so. That development 
would again depend very largely on whether 
industry was going to make proper use of 
those people, whether industry would justify 





a youngster staying on and doing more work 
of a post-graduate nature, or, if he had gone 
into industry, whether industry would defi- 
nitely release him for the purpose. On the 
question of liberalising courses, he felt a 
little worried, because he thought that they 
were beginning rather late. Ought not they 
to liberalise the sixth form work in the 
secondary schools first ? His own view was 
that they were much too narrow. If one had 
to wait until the students had reached the age 
of twenty-one before beginning to teach 
them English, it was a little difficult ! 

The Perey Committee recommended the 
establishment of National Colleges, but the 
Ministry had thought of them before the 
Percy Committee met, and had modified the 
Percy Committee recommendations. The 
Ministry always worked on the principle of 
asking “‘ What needs are there? Are they 
being met ? Are there any needs that are not 
being met ?”’ If there were needs which were 
not being met, it did its best to meet them. 
The Ministry did not mind whether the needs 
were met by universities or by the technical 
colleges or in any other way, but was 
anxious to set up facilities which would 
increase the supply of technologists, and it 
thought that if it could get hold of people 
who had actually gone back to industry and 
enable them to undertake post-graduate 
training it would be tackling a field which the 
universities had not tackled and that the 
major technical colleges were not tackling. 
If one asked the Americans whether they 
found any difficulty in getting people back 
from industry to their colleges, they said 
“Yes, and that is why we give them tech- 
nology before they get into industry. We 
agree that it would be better to do a general 
course first and post-graduate technology 
afterwards, but we cannot get them back.” 
In this country it was being found possible to 
get them back in the National Colleges. 

Mr. E. G. Storland, A.M.I.Mech.E. (Engi- 
neering Laboratories, Cambridge), agreed 
entirely with previous speakers that the 
university course must be fundamental ; it 
must concentrate on the fundamentals and 
leave the practical side, the applications of the 
fundamental principles, to industry. On the 
question of liberalising courses, he thought 
that the notion of trying to graft on to a tech- 
nical course some non-technical stuff, such 
as history or long orations about Plato and 
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Aristotle, was a little futile. One should 
search in the subject itself for the cultural 
aspects. One way in which this could be 
done would be a course of study on the 
history not just of engineering, but of engi- 
neering as it had influenced the social and 
economic life of the country. He was sure 
that such a course would have considerable 
value in giving the student some idea of his 
real place in modern society, and would 
stimulate his thoughts about what his real 
responsibilities were. He also thought—to 
carry the war into the enemy’s camp—that 
it might do some of the arts students a deal 
of good to attend such a course ! 

Dr. W. E. Fisher, A.M.I.Mech.E. (Wolver- 
hampton Technical College), gave some 
information about the National Foundry 
College. The main activity of that College 
was the. post-graduate course. In an early 
circular these words were used: “The 
description ‘ post-graduate ’ does not imply 
that every entrant will be a graduate, nor 
does it embody any claim that the course, 
though it is an advanced scheme, is more 
advanced or more difficult than every course 
for a first degree ; but the specific tasks of 
the foundry manager and foundry tech- 
nician and the applications of more funda- 
mental studies are dealt with in far more 
detail than would be appropriate with an 
undergraduate course.” The suggestion 
there was that a post-graduate course was 
properly distinct in type from an under- 
graduate course, as well as being at a higher 
level. The National Foundry College defi- 
nitely demanded the industrial interlude, so 
that for this particular course there were the 
following demands :—First, adequate indus- 
trial experience, without which a course 
including a great deal of critical examination 
of practice would be useless. Secondly, 
adequate scientific and technical knowledge, 
however acquired. A degree in engineering or 
metallurgy or a Higher National Certificate 
plus were equally acceptable. Although the 
experience of the National Foundry College 
was admittedly short, he thought that it was 
worth examination. In each entry so far 
there had been some graduates, but the 
majority had been ex-technical students. 
He thought that there were three graduates 
in the first entry. The average age had been 
twenty-five or over. The mixed stréams 
worked together successfully, for the most 
exacting assessment of project and examina- 
tion work which they had been able to 
arrange had so far succeeded in failing one 
diploma candidate out of twenty-eight. They 
had had the services of five assessors, two of 
them highly placed men in the industry, two 
of them from the research associations, and 
one university professor. In discussions each 
student stream had proved to be a comple- 
ment to the other, and there were very 
many valuable exchanges during out-of- 
class periods. He thought he could say that 
their experience underlined one of the main 
contentions of the paper. The man who had 
secured a first degree as a resident university 
student had had many advantages denied to 
the part-time student. Throughout his 
career, and at the end of a post-graduate 
course, as at the beginning, he would be a 
different person from the former part-time 
student. He might be fitted to support a 
different role in industry or in life. But 
neither of the two need be regarded as better 
fitted than the other to enter a post-graduate 
course. The paper expressly refrained from 
discussing the location of courses, but it was 
clear that a post-graduate course of the type 
described was very well at home in a major 
technical college. 

Wing-Commander T. R. Cave-Browne- 
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Cave, M.I.Mech.E. (Southampton University), 
thought that it was important to realise that 
up to the age of about twenty-one what one 
was trying to do was to train a man’s mind 
and to give him a foundation on which he 
could build his subsequent technical training. 
Quite a small proportion of the technical 
ability and knowledge which an engineer 
learned later in life was included in his basic 
initial training ; most of it had to be learned 
after that. Up to the age of twenty-one one 
tried to give him the foundation on which to 
base it and the ability to secure it. It there- 
fore seemed that the post-graduate work, or 
whatever this new qualification level was 
called, should be based on the technical 
colleges, because it was easiest for men who 
were engaged in industry to go to technical 
colleges within easy range of their works, 
either for part-time work or for short concen- 
trated courses. He thought that a great 
number of applied technical subjects were 
very much better learned at that stage than 
intruded into the more fundamental pre- 
paratory courses. 

He would like to make one very general 
suggestion. It had been suggested that a 
very much closer touch between industry 
and the universities and technical colleges 
was desirable, and that there might be inter- 
change of teachers with men whose jobs they 
would be able to take temporarily, and who 
in their turn would be able to take on the 
teachers’ jobs temporarily. He thought that 
that would be very difficult, and not only 
from the financial point of view. To take a 
man from industry and put him into full-time 
teaching in a university course was asking a 
great deal from him, and the change in the 
other direction would be difficult. They 
themselves had found that if the firms in the 
neighbourhood would get into close personal 
touch with not only the professors but the 
lecturers of the university or technical 
college that was extremely effective. It 
enabled the lecturers to know a good deal 
about the problems and the _ technical 
developments that the firm was working out, 
and to get into close personal touch with the 
firm’s technical staff, while the technical staff 
got into touch with men at the colleges who 
had the general fundamental principles of 
engineering science much more easily acces- 
sible than the normal member of a firm. It: 
seemed to him that personal touch between 


industry and the colleges could be much - 


more effectively achieved in that way than 
by a definite interchange of personnel. 

Mr. H. Teasdale, A.M.I.Mech.E. (The 
Bristol Aeroplane Company, Ltd.), said that 
the author, in his introduction, referred to the 
point of view emphasised at the last two 
meetings of the British Association, that the 
most urgent need was, not for further 
scientific discoveries, but for the immediate 
application in industry of much that had 
already been discovered. Was not it true 
that our national success in pure science and 
the present shortage of high-class technolo- 
gists were very largely due to the fact that 
boys in sixth form science classes, and 
particularly the more able ones, were 
encouraged to take pure science degrees 
rather than a degree in applied science ? 
That situation was a natural consequence of 
science masters having a pure science back- 
ground and a negligible experience of industry 
and technology. 

Turning to the training of mechanical 
engineers, although there was a variety of 
ways in which an engineer’s training might be 
arranged, there were two methods which 
were most prevalent. The first was a four to 
five years’ apprenticeship plus part-time 
education to the Higher National Certificate 
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level, and the second was the degree course 


followed by practical training which might 


extend over as much as two years, but rarely 
more. Neither method was ideal; in the 
former, the theoretical knowledge was 
skimpy, while in the latter there was insuffi- 
cient practical experience, and it came too 
late to illuminate the theoretical knowledge. 
To use Sir Richard Livingstone’s metaphor, 
there was no cross-fertilisation of theory and 
practice. More and more engineers in 
industry and the universities were coming to 
favour pre-university practical training. He 
felt that the ideal arrangement would be for a 
boy to obtain a higher school certificate in 
mathematics, physics and chemistry, and 
follow this with three years’ practical train- 
ing, accompanied by part-time technical 
education, completing it with two years’ full- 
time degree work. If only the regional colleges 
would adopt this as their standard practice 
they would soon get the status that they 
required. 

Professor S. J. Davies, M.I.Mech.E. (King’s 
College, London), thought that it was neces- 
sary to take very seriously in this country the 
question of more advanced studies, not only 
for people who had just qualified as engineers, 
but for people higher up in the professional 
ranks. There was a large number of ways in 
which courses might be given, and he thought 
that that should be made a major subject in 
any immediate discussions, to see what could 
be done. On the other hand, he felt that 
there was sometimes a tendency to think that 
if a course was provided in a subject, that was 
the only way in which a man could learn ; but 
the plain fact was that most people.learned 
by their own efforts, sitting by their fireside, 
reading something which perhaps they found 
rather difficult. It was necessary to consider 
very carefully, however, all kinds of courses 
for people who had qualified and got over 
the business of obtaining their immediate 
qualifications. 

Dr. D. 8. Anderson, in a short reply, said 
that he gathered that there was no great 
support for special courses in other branches 
of technology at the undergraduate stage, 
but that there was ample scope for develop- 
ment at the post-graduate stage, and there 
was undoubtedly great need for ample 
variety in types of course throughout the 
country. 


——_>—_—_————_ 


Ships for Venezuela 


From Canada we learn that Canadian 
Vickers, Ltd., recently laid the keel of the 
coaster “Zulia,” first of six coasters being 
built for the Compania Anonima Venezdana 
de Navegacion, Venezuela’s biggest ship- 
ping concern. President of the Venezuelan 
company, Luis Gonozalo Marturet, who laid 
the keel, said that Venezuela has big plans for 
both coastal and international shipping trade. 
He explained that the new ships would ply 
between the oil port of Maracaibo and points 
on the Orinoco River. The new ships will 
have a deadweight capacity of 650 tons and 
will measure 170ft long by 30ft wide. They 
will be equipped with the latest type cargo- 
handling gear operated by electric winches. 
The single screw coasters will be driven by 
Nordburg diesel engines and their service 
speed will be about 10 knots. The ships will 
also have insulated compartments for carriage 
of perishable goods. Since the end of the last 
world war, contracts totalling more than 
35,000,000 dollars have been placed with Cana- 
dian Vickers by South American countries. 
In addition to the six coasters for Venezuela, 
the company has under contract ten large 
cargo vessels for Brazil and three cargo vessels 
for Gran Colombiana. 
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SEAMLESS STEEL TUBE MILL AT CLYDESDALE 


TUBE MAKING PLANT 


ROTARY ELONGATOR 
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Large Seamless Steel Tube Mill at 
Clydesdale 


No. Il—(Continued from page 665, Dec. 9th) 


Rotary ELONGATOR 

I{VHE elongator, a photograph of which is 

. reproduced opposite, is fitted with 3ft 
long side rolls, which have a maximum diameter 
of 28in and are inclined at an angle of 3 deg. to 
the horizontal. These rolls both rotate in the 
same direction and are driven through a 3 to 1 
reduction gear by a 1700 h.p. B.T.H. compound 
compensated wound d.c. motor running at 


annexe and partitioned off by a heavy wall from 
the mill itself, the driving spindles passing 
through slotted ports in the wall. 

The mill housing, which weighs some 60 tons, 
is built in two sections, and in it the pilger rolls 
are supported in heavy chocks. Rolls up to 
4l}in diameter can be accommodated in the 
mill. When rolls are being set the height of the 
bottom roll is adjusted in the housing by the 





PILGER MILL IN OPERATION 


80 r.p.m. Top and bottom rolls, 16in in dia- 
meter, serve to guide the metal in the machine 
during the elongation process. Independent 
adjustments can be made to roll settings by 
three 25 h.p. motors, which are controlled 
through claw clutches. 

During the elongation operation the plugs or 
piercing points over which the metal is rolled 
are allowed to rotate freely and the end of the 
plug carrier bar is supported by a thrust bearing 
in the abutment head. i 

Arranged midway between the piercing press 
and the elongating machine is an elevated 
control platform from which a clear unob- 
structed view is obtained throughout the 
operations and from which a constant close 
control can be kept over the machines. 

After elongation the hollow blooms are trans- 
ferred from the elongator on a driven 
roller rack. A 10-ton overhead transporter 
crane then lifts the bloom on to a horizontal 
hydraulic mandrel threading machine, ‘where 
they are threaded on to a mandrel before being 
lifted by the transporter crane and taken 
to the pilger mill for rolling down to form tubes 
of the required diameter and thickness. 


THe Pinger Mit 


The pilger mill, which can be seen in operation 
in one of the photographs we reproduce, is 
driven by a 2200 h.p. B.T.H. compound com- 
pensated wound d.c. motor, with a speed range 
of 32 to 90 r.p.m., through a 28ft diameter fly- 
wheel which weighs 90 tons. This fly-wheel, 
with an Ortmann type coupling, is fitted to 
compensate for the exceptional fluctuations 
which occur in the load as a result of the shape 
and working cycle of the pilger rolls. The drive 
to the mill rolls is transmitted through a pinion 
housing and driving spindles which are self- 
supporting in counterbalancing rams. All of 
the roll driving equipment is situated in an 


insertion of packing on the underside of the 
chocks and wearing plates are incorporated to 
facilitate replacement. A constant-pressure 
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against the jack when raising and lowering the 
roll. 

The wear on rolls is particularly heavy in this 
class of work and it is the practice of the mill to 
change rolls for reconditioning at the end of 
each two-shift day. As a result of practice the 
staff has become particularly adept in this roll- 
changing operation and, despite the amount of 
work and the heavy weights which have to be 
handled, a complete change-over can be effected 
in the remarkably short period of 1} hours. 
When necessary between operations, the rolls 
are dressed in situ by means of a portable 

ding machine. At the start of its working 
life each roll has a core diameter of 394in and in 
each reconditioning this diameter is reduced by 
fin until it is 35in, when the roll is scrapped. 
Wear on the roll bearings is also rapid and these 
units are replaced at more frequent intervals. 

The equipment used for controlling the feed 
of the hollow bloom and mandrel into the mill 
is some 80ft long, and it incorporates a sliding 
carriage, 40ft long. Mounted on this carriage 
is a pneumatic cylinder with a bore of 24in and 
having a piston 25ft long, weighing some 3 tons. 
This piston is attached to the mandrel carrying 
a bloom by means of a quick-action coupling 
and through a thrust ring on the mandrel feeds 
the bloom into the rolls. The piston is held 
forwards in the carriage by air at a pressure of 
about 60 Ib per square inch, and at its front end 
is fitted with a water brake, which serves to 
cushion the effect of the rapid forward move- 
ment which takes place at each revolution of the 
mill rolls. The operation and setting of the 
water brake is controlled by needle valves on 
the top of the cylinder. A series of long spiral 
grooves is cut in the surface of the piston along 
its length and a ratchet device acting in these 
grooves turns the piston, and through it the 
mandrel and tube being formed, through about 
100: deg. at each forward movement of the 
carriage. This turning movement is imparted 
to the tube as it is formed to ensure even forging 
over the whole area and to prevent the forma- 
tion of a “ fin ” which would otherwise build up 
in straight rolling through the mill. 

The bloom is fed forwards into the rolls in 
increments of }in by movement of the hydraulic- 
ally operated main carriage. A centrally dis- 
posed hydraulic ram is designed to exert a 
pressure of 36 tons in the forward or feeding 
direction of the carriage, and two outside rams a 
joint pressure of 118 tons in the return direction. 
The greater pressure in the return direction 
facilitates the withdrawal of the mandrel from 
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TUBE-TURNING DEVICE AND SIZING MILL 


hydraulic jack of 14 tons capacity supports the 


upper roll and works in conjunction with a 


conventional screwdown gear which is operated 


the end of the tube at the conclusion of the roll- 
ing operation. During the forward feed a con- 
stant pressure of 1500lb per square inch is 
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maintained on the carriage by the centrally 
disposed ram and the rate of carriage progress 
is controlled by the rate of exhaust from the 
return cylinders. 

It will be appreciated that by this arrange- 
ment as the bloom on the mandrel is thrust 
forward between the rolls, which rotate in the 
opposite direction to the thrust, it is turned by 
the piston through 100 deg. before the cones of 
the rolls bite into the next portion of the bloom. 
As the polishing section of the roll grooves 
comes round, the gripped portion of the bloom 
is rolled down whilst the remainder of the bloom 
returns against the cushioning resistance of the 
pneumatic cylinder, the piston of which is thrust 


} 


nen 





THE ENGINEER 


sists of an air-operated chuck, which grips the 
tube whilst a turning movement is imparted 
through a rack and pinion attached to the 
chuck housing. 


TUBE FINISHING AND INSPECTING 


From the sizing mill trough the tubes, which 
are still very hot, are turned over on to a weigh- 
ing machine and then on to the mechanically 
operated cooling rack shown in the foreground 
of one of our illustrations. This rack extends 
across practically the whole width of the shop, 
and the tubes are rolled across it by arms pro- 
jecting from endless driving chains running 


COOLING RACKS AND ENDING MACHINES 


against the water brake. As already mentioned, 
the piston and bloom turn as the carriage moves 
forward the next time at the feed gap in the rolls. 

When a mandrel is withdrawn from its tube 
at the end of a rolling operation by the return 
movement of the carriage it is uncoupled from 
the piston and rolled on to a cooling rack at the 
side of the machine. A number of mandrels are 
used in turn, and each one, after a period on the 
rack, is plunged into a water bosh for final 
cooling before being reused. 

The mill is normally engaged in rolling tubes 
from 80ft to 90ft long and the tubes as they are 
formed pass into a run-out trough, 100ft long, 
immediately in front of the rolls. The height of 
the trough can be adjusted as required by 
means of motor-driven jacks. Pivoted rollers, 
independently driven by 2 h.p. motors, carry 
the tubes along the trough. These rollers are 
grouped in two sections, which can be raised or 
lowered separately by means of hydraulic 
power. A hot saw is situated at the end of the 
trough, and when the required length of tube 
has passed the saw, and into an extension of the 
trough, the rollers are stopped and the length cut 
off. The length of tube is then passed through 
the sizing mill illustrated qn page 699, which 
is situated at the end of the second trough. 
Before the end of the second half of the tube is 
passed on to the sizing mill the pilger head left 
at its extremity is sawn off. 

The sizing mill is driven by a quick-reversing 
250 h.p. induction motor which runs at 490 
r.p.m. and gives the rolls a peripheral speed of 
5ft per second. The drive is taken through a 
reduction unit, pinion housing, spindles and 
wobbler couplings, the spindles being supported 
by a hydraulic counterbalancing gear and self- 
adjusting pedestal. At the back of the sizing 
mill a pair of 12in pinch rolls is provided to 
enter the tube on the return pass. Beyond these 
rolls is a rotating unit, which is used to turn the 
tubes through an angle of 90 deg. before the 
return pass is made. This rotating unit con- 


below the rack. At the far side of the cooling 
rack the tubes fall in turn on to a transverse 
series of idler rollers leading to a hydraulically 
operated straightening machine. 

After any necessary straightening has been 


A General-Purpose 


RANGE of boilers for small and medium 
outputs has been announced by Bouellat 
Engineering, Ltd., 167-168, Millbank, S.W.1, 
suitable for steam generation or as high or low- 
pressure hot water boilers for process or heating. 
The total range covered is from 350 lb per hour 
with natural draught to.12,000 Ib per hour with 
mechanical draught for the steam boiler, and 
from 400,000 B.Th.U. per hour to 15,000,000 
B.Th.U. per hour for the hot water boiler. 
The design, of French origin, shows a number 
of advanced ideas, which have been well 
tested in France, where some 200 Bouellat 
boilers have been in operation over a number of 
years. For the British market the boiler has 
been redesigned to conform with British 
standards and practice. In its design care 
was taken to reach as high a degree of standard- 
isation of components as possible. It is at 
present made in three heights, with widths 
varying according to the evaporation required. 
Accompanying drawings and _ illustrations 
show clearly the construction and arrangement 
of one of these boilers. The combustion 
chamber, of large volume, is fully water-cooled 
on five sides. The furnace walls are composed of 
straight tubes which have nominally a gap of 
1 yin between them, but each wall tube has 
longitudinal fins welded in diametrically opposite 
positions along its length, so that when 
assembled the gap between adjoining tubes is 
only in. This novel tube construction has 
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effected the tubes are passed along rollers to the 
inspection racks, where they are checked for 
size and inspected for flaws. At this stage the 
inspectors decide how far the ends of the tubes 
shall be cut back in the next operation in the 
cutting-off machines. Mechanically operated 
racks are used to feed the tubes across to the 
feed rollers of the ending and cutting-off 
machines, which can be seen at the back of the 
cooling racks in the illustration referred io 
previously. As the tubes beimg made ave 
intended for welding into pipe-lines on site, the 
cutting-off machines are tooled up both to cut 
and bevel the ends ready for welding. Any 
tube ends which may have been distorted during 
the movement in the cooling racks are rounded 
off in a staving press at the back of the ending 
machine section before their ends are finishe:. 

All tubes are submitted to a hydraulic 
pressure test of up to 1500 Ib per square inch, 
and before the finished tubes are transferred tv 
storage racks ready for dispatch they undergo a 
final inspection by the works staff and by repre- 
sentatives of the purchasers. Lines from a rail 
siding extend into the storage rack area, where 
the tubes are loaded straight on to trucks by 
means of overhead transporter cranes. 

The arduous duties which the rolls, mandrels, 
saws, piercing heads, &c., have to perform and 
the high standard of output demanded in the 
mill necessitated the installation and equipment 
of a large machine shop. For this work an area 
some 330ft long by 95ft wide has been parti- 
tioned off on one side of the main building and 
laid out for the making, repair, reconditioning 
and storage of parts. Units are transferred 
into the machine shop on a 30-ton electric trans- 
porter bogie directly from the tube-making 
plant. The heavy equipment installed in the 
shop includes a large lathe for turning mandrels, 
a mandrel stress-relieving furnace and a special 
profilmg lathe for turning new and recon- 
ditioning used pilger rolls. As is the case in the 
tube mill itself, the machine shop is well served 
by overhead cranes of ample capacity for the 
rapid and easy handling of the heavy units. 

Since the mill started production in October, 
1948, it has been fully employed in the manu- 
facture of steel tubes for the oil well industry 
abroad and the average rate of production at 
present is some 20 tons of finished 16in diameter, 
#in thick tube per hour. As the mill has been 
operating on two-day shifts of eight hours ever 
since production began, the value of its output 
to the export market of this country has been of 
no little importance. 


Water-Tube Boiler 


been designed for the double purpose of increas- 
ing the heat flow and for reducing the boiler 
casing radiation loss without the use of brick- 
work. No brickwork of any kind backing 
the tubes is required, it being sufficient to 
back the tubes by a layer of asbestos millboard, 
followed by a suitable insulation, such as glass- 
wool or slag-wool mattresses of special design, 
followed by a sheet steel casing. 

At the back of the furnace there is a con- 
vection’ section of substantial size. This con- 
vection section has tube elements of the same 
size as the wall tubes. The tubes are straight 
and are welded into upper and lower headers. 
The top, or outlet, headers are all on one level, 
whereas the lower headers are staggered. Tubes 
nearest the furnace, which, in fact, form the 
rear furnace wall, are finned as already described 
except for a short length on the upper right- 
hand corner of the wall, as seen looking into the 
furnace, forming an opening for the combustion 
gases to enter the convection section. This 
opening extends the full width of one of the 
three passes of the convection section, which is 
vertically divided in the plane at right angles 
to the rear wall by two internal walls formed 
by finned tubes of exactly the same type as 
are used for the water walls. As is made clear 
in the drawings, the fins extend nearly to the 
foct of the first pass and nearly to the top of 
the second pass, giving a gas path down the 
first, up the second and down the third pass, 
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finally emerging downwards through an under- 
ground flue, 

The number of gas passes in the convection 
section depends on the boiler size and width, 
and arrangements can be made for the gases 
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WATER-TUBE BOILER WITH CASING REMOVED 


to leave the boiler at the side or at the top, if 
required. Although the boiler as shown is for 
saturated steam, provision for a superheater 
and for an economiser can be made. Whatever 
the arrangement of the boiler, the convection 
elements are all standardised, as are the water- 
wall tubes. 

The convection section is supplied with water 
from a rear inlet header connected to the drum 
by two substantial vertical downcomers. The 
front wall and roof are connected to a front 
inlet header, and each tube forming this part 
of the boiler ends in the front portion of the 
corresponding convection section outlet header. 
The rear or drum ends of the convection section 
outlet headers are connected by short, straight 
tubes to the drum in a single row. The two 
side water walls are similarly constructed and 
extend from the line of the front water wall 
to the rearmost row of tubes of the convection 
section. The lower or inlet headers of the side 
water walls are of the same size as those of the 
convection section inlet and outlet headers, 
and the side wali upper headers are of the same 
size as the rear and front distributor headers. 
They are flanged at their rear ends to corre- 
sponding standpipes integral with the drum. 

Each part of the boiler—the convection 
section, the two side walls and the front wa!l and 
roof—form on the water side entirely indepen- 
dent circuits, thus avoiding any mutual inter- 
ference of water circulation with changes in the 
load conditions of any one section. The rear 
distributor supplies the convection section only ; 
the front water wall ‘and roof are supplied by 
one substantial downcomer on each side of the 
boiler, and each side wall is supplied by a 
number of downcomers of its own. All down- 
comers are unheated throughout, and are yet 
within the boiler casing. Such principles, first 
introduced in forced circulation boilers, are 
claimed to have been now adopted for the first 
time in natural circulation boilers of this size 
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by the company, and to result in extremely 
lively and positive circulation. 


Reference to the drawings and illustrations 
of the boiler with the casing removed shows 
that all generating tubes are straight, with the 


exception of those forming the front and roof. 
Plugs opposite each tube end permit inspection 
and internal cleaning of every tube. 

The only boiler structural members are two 
vertical channel supports for the drum and 
one small vertical chan- 
nel support for each 
front end of the upper 
side water-wall headers. 
These front supports 
also carry the main front 
header. 

The boiler is fully en- 
cased with heavy-gauge 
flanged steel casing pan- 
els of small individual 
size, easily removable for 
access to any part. The 
casings are arranged to 
be airtight to eliminate 
loss of efficiency due 
to air infiltration. If 
required, two multiple- 
nozzle soot blowers 
can be arranged for 
cleaning the convection 
section of the boiler, but 
provision is made for 
easy access to this part 
of the boiler for hand 
cleaning. The arrange- 
ment of staggered lower 
convection bank headers 
in the first two gas 
passes serves to prevent 
any accumulation of 
soot and other deposits, 
leading to corrosion so 
often experienced with mud drums. A pit 
under these headers allows for accumulation 
of soot, &c.; this pit is accessible on one side 
of the boiler. Without an economiser these 
boilers are guaranteed to have an efficiency of 
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not less than 72 per cent, and it is said that 
often in ordinary everyday operation efficiencies 
exceed 75 per cent. 

With the aim of standardisation the boiler is 
designed throughout for a working pressure of 





WATER-TUBE BOILER INSTALLED 


500 lb per square inch, whatever the required 
working pressure, except that flanges and the 
drum are designed in accordance with the 
actual required working pressure. For pres- 
sures above 500 lb per square inch all parts are 





COMBUSTION CHAMBER 


designed for the working pressure. Each boiler 
can be supplied with any of four sizes of drum 
from 27in I.D. to 60in I.D., according to 
operating conditions, and although normally 
supplied in accordance with the requirements 
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for Class I welded pressure vessels, Class II or 
riveted drums can be used where appropriate. 
The steam and water mixture returned to 
the drum from the various generating tubes 
enters above the water level and internal 
baffles ensure clean and dry steam in a manner 
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draught and 6500 lb per hour with mechanical 
draught. 

As hot water boilers, they are capable of 
being worked either with natural circulation or 
with slight modifications as forced circulation 
boilers. If forced circulation is required the 
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tion bank on top in cross flow and after passing 
through leave the boiler either through tho 
bottom of the rear panel or through the boiler 
base. A low refractory brick wall divides th» 
flue from the furnace hetween the boiler baso 
and the front part of the convection bank. 
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(Casing Removed) 
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comparable with best practice in large boiler 
installations. 

It will be observed from the illustrations that 
the boiler is entirely separated from the firing 
equipment, making it possible to use any fuel and 
any type of firimg—hand firing, underfeed stoker, 
spreader stoker, small chain grate stoker, oil, 
gas or pulverised fuel firing. For certain fuels 
it may be desirable to reduce the water-cooled 
furnace surface, and the appropriate part of 
the water-cooled walls may be covered by 
spraying refractory material to a thickness of 
2in to 2}in, thereby obtaining the required 
effect without- increase of radiation losses or 
introduction of any brickwork excepting that 
required for the boiler base and as may be 
specified for the stoker mechanism. It is 
claimed that this lack of brickwork and the 
lively and positive circulation allows these 
boilers to be brought on full load from cold 
within thirty minutes, and oil-fired installations, 
it is said, have been brought into. operation in 
as few as ten to twelve minutes. With coal 
firing the time taken is limited by the speed with 
which firing can be initiated and increased. 

Erection is simple and rapid. The drum is 
first raised on its supports, followed by attach- 
ment of the rear distributor header to the drum 
by way of the appropriate downcomers. This 
operation is followed by bringing the front 
header into position and successive positioning 
of individual convection sections, together with 
their correponding front wall and roof tube. 
After expanding these tubes in the rear and 
front header and drum, the side walls are erected 
and secured to the drum and their front sup- 
ports. Insulation and erection of casings 
follows, together with erection of firing equip- 
ment Due to lack of brickwork the boiler 
can be brought into operation immediately 
on erection without the need for drying out. 
It is clear that the floor space and height 
required is exceptionally small. The largest 
individual part is the drum, and as a result the 
boiler can be easily put into any boiler-house 
without structural alterations or moving of 
machines. 

The boiler illustrated has a maximum con- 
tinuous rating of 5700 lb per hour with natural 
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HALF VIEW IN DIRECTION 
ARROW “Y” 
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HALF SECTION THROUGH “AA” 
(Rear Brick Wall Removed) 


(Front Casing Removed) 


ARRANGEMENT OF WATER-TUBE BOILER 


boilers are arranged in series with the heating 
circuit and circulation is by the heating system 
circulating pumps. 


A Heatine BorLer FoR BUILDINGS 


Another type of boiler made by the same 
company is in many respects of equally bold 
design, and although primarily intended for hot 
water heating of buildings it is also suitable 
for vacuum or low-pressure steam up to 15 lb 
per square inch. A photograph reproduced 
herewith shows its construction. This type 
of boiler. is made with a range of capacities 
from 400,000 B.Th.U. per hour to 4,500,000 
B.Th.U. per hour or equivalent steam outputs. 
Here again the furnace is very large and 
suitable for any type of fuel and any type 
of firing. The furnace is followed by a sub- 
stantial convection section, which, with the 
large radiant heat absorbing surface in the 
furnace, gives, it is claimed, high efficiency. 
The boiler is of simple design and consists of 
five sections—two sides, a front, a roof and a 
rear section. Each of these sections is formed of 
two flat mild steel plates, }in thick, joined 
together near the periphery by a flat welded 


. to both plates. The two plates are, in addition, 


suitably stayed to withstand a static pressure 
of 150 lb per square inch. The inner plate of 
the rear section is thicker, with a nest of U or 
V-shaped tubes expanded into it. These tubes 
form the convection section of the boiler. Each 
of the five sections is independent and all are 
interconnected by flanged joints, allowing each 
section to expand freely. The roof section of 
the steam-heating boiler is provided with a 
steam receiver of half-circular shape suitable 
for working pressures up to 15 lb per square 
inch. 

The boiler is light, and each section is easily 
transported and handled and of a size allowing 
it to be brought into very inaccessible boiler- 
rooms. Erection is rapid and consists sub- 
stantially only of making flanged joints between 
sections, installing the firing equipment, insulat- 
ing the entire surface of the boiler and fixing 
the outer steel casing. ° 

The combustion gases sweep backwards and 
upwards from the furnace, entering the convec- 


@ 


Above this wall the front row of tubes forms 
for some distance a baffle similar to that used 
in the water-tube boiler already described. 
The gases are forced by this baffle to enter the 
convection bank on top. Similarly, the rear 
or innermost row of tubes forms a baffle ensuring 
that the flue gases pass through the whole 
convection bank before reaching the flue. 

Each side section is equipped with a large 





HEATING BOILER FOR BUILDINGS 


door allowing access to the entire convection 
section for cleaning and inspection. A 
further door in one or both side sections can 
be provided at the rear of the furnace for ashing, 
clinkering or inspection. 

These hot water boilers are said to be equally 
suitable for natural or forced circulation. Due 
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tc their high efficiency, provision should always 
be made for controlling the return water tem- 
prature by mixing, so as to ensure that the 
boiler operates at all times at a comparatively 
hizh temperature, in order to avoid corrosion 
a’ low loads. 


Productivity in 


T a Press conference last week, the British 
A Steel Founders’ Association gave some par- 
ticulars of the Productivity Convention held 
between November 17th and November 19th, 
and based upon the report of the Steel Founders’ 
Productivity Team that recently toured America 
under the egis of the Anglo-American Produc- 
tivity Council. A number of sessions were held, 
each dealing with a particular subject. Subse- 
quent to each session those present divided up 
into a number of discussion groups which 
eventually reported back. Below we print 
extracts from some of the summaries of points 
raised and discussed at each session, prepared 
by the chairman of the session concerned. 
‘These extracts are prefaced by an extract from 
a general summary of the whole conference 
prepared by Mr. F. A. Martin, until lately 
Chairman of the B.S.F.A. and leader of the 
team that went to America. 

It was announced at the Press conference 
that the Association had set up a Productivity 
Committee over which Mr. Martin would preside 
and whose first task it would be to collect from 
the industry, statistics that have a bearing on 
that subject. 


GENERAL SUMMARY OF THE CONVENTION 


This has been a meeting, not of employers 
and workpeople, but of representatives, from 
almost every level, being employees of the 
companies who are members of the B.S.F.A. 

The convention has called for greater freedom 
of interchange of information. Three specific 
means are visualised : 

(a) A productivity team to tour a number of 
British steel foundries. 

(b) A second productivity 
report progress. 

(c) Regional productivity councils within the 
B.S.F.A. 

Arrangements will be made to call a second 
conference in the spring of 1950. 

Changed outlook brings in its path new 
methods and machines and requires their 
ready acceptance. Resistance to desirable 
changes must be overcome, whether it arises 
from outworn habits or sheer stupidity. 
Pioneers, such as we now become, have need 
of large reserves of courage. All that has been 
said on the subjects of personal relationships, 
amenities, moral responsibility and even pro- 
vision of fair and reasonable incentive payments 
can be reduced to the need for developing 
mutual respect among all steel-founding workers. 
Fear is inseparable from this mortal life, but 
mutual respect removes the fear of what one 
employer in authority can do to another, 
leaving both free to unite in conquering the 
fear of danger which threatens from without— 
of inexorable economic laws—and gives rein 
to healthy ambition. 

It has been agreed that early improvements 
in productivity of 10 to 25 per cent are possible, 
in the spirit expressed by the convention. 
That is now a challenge, to be taken up by 
every steel founder. Admittedly man-hours 
per ton ratios are imperfect measuring sticks, 
but there is no other simple method. Means 
of comparing man-hours per ton ratio among 
the member companies of the B.S.F.A. will be 
provided within a short time. 

The convention has recognised, implicitly, 
the need for leadership of high quality, in trade 
union, trade association and employers’ organ- 
isation, as well as in every company and work- 
shop. Ineffective leaders, unable to inspire 
and fearful to risk their reputations for the 
sake of principle, ought to give way to the real 
leaders. 

Many suggestions with specific applications 
were brought out in group and general dis- 
cussion. The larger aspects of the conclusions 


conference to 
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This boiler is also completely separated from 
the firing equipment, so that any firing system 
or fuel may be used, including hand-firing, 
gravity feed, underfeed or small chain-grate 
stokers for solid fuel and oil or gas firing 
equipment. 


Steel Foundries 


reached are embodied in the following resolu- 
tions unanimously adopted by those present 
at the final session :— 

“‘(a) This convention recommends to the 
executive council of the B.S.F.A. that steps 
be taken to secure adequate supplies of acid 
melting scrap to the steel founders, to enable 
this economical melting method to be much 
more widely adopted.” 

**(b) This convention recommends that the 
B.S.F.A. should take action to obtain recogni- 
tion of the priority power requirements of the 
steel-founding industry and amelioration of the 
inefficiencies of working which arise from load- 
shedding and staggered working hours when 
applied to steel foundry power requirements.” 

““(c) This coavention requests the executive 
Council of the B.S8.F.A. to use every endeavour 
to obtain revision of the present penalising 
power demand rates so that highly rated 
electric equipment may be economically 
employed.” ; 

**(d) This convention endorses the sugges- 
tion that a team somewhat like the first pro- 
ductivity team, might, with advantage to the 
industry, tour steel foundries in Britain to 
report in like manner.” 

“*(e) This convention recommends _ that 
periodic productivity conferences should be 
organised by the B.S.F.A. to encourage inter- 
change of experience and ideas relating to 
productivity, and to report progress.”’ 

‘““(f) This convention appeals to the Engi- 
neering and Allied Employers’ Federation to 
take urgent action to simplify the present 
wage structure and methods of calculating 
wages in the steel-foundiag industry.” 

‘““(g) This convention accepts the principle 
that co-operation among all those employed 
in the steel-founding industry can only be 
achieved upon a basis of mutual respect, and 
that in that spirit the obstacles to high pro- 
ductivity can be overcome.” 

‘‘(h) This convention takes note of the 
Productivity Team Report on Steel Founding, 
accepts the principles and general recommenda- 
tions set forth therein, and commends them to 
all who win their livelihood in the steel-founding 
industry.” 

‘* (i) We, the delegates to this convention, 
representing all levels of workers in the steel- 
founding industry, each and severally pledge 
ourselves, unreservedly, without fear or favour, 
to constant endeavour to increase the pro- 
ductivity of our industry.” 





MECHANICAL AIDS 


Chairman : R. F. Ottignon (director, K. and 
L. Steelfounders and Engineers, Ltd.). 

Paper by : W. L. Hardy, A.M.I.B.F. (foundry 
manager, Lake and Elliot, Ltd.). 


SUMMARY 


Mr. Hardy repeatedly stressed that it was 
not the equipment which the Americans had, 
but the way in which they used it, which put 
them ahead of us. Amongst the mechanical 
aids in universal use in the States, Mr. Hardy 
stressed sand slingers, core blowers and pnev- 
matic rammers. 

Discussion groups were asked to consider 
what increase in output per man-hour could be 
obtained in the near future either with or with- 
out additional mechanical aids. One group 
would express no opinion, but in the opinion 
of the remaining nine groups anything from 
10 to 30 per cent, with an average of 20 per cent, 
was considered to be quickly obtainable if 
there was a change of attitude and full use was 
made of existing equipment. 

The mechanical aids most generally recom- 
mended as worth more consideration by all 
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concerned were: sand slingers, core blowers, 
pneumatic rammers, localised lifting appliances, 
sand-handling equipment, better pneumatic 
hammers and grinders for fettling shop use. 

A general desire was evident for a higher 
standard of preventive maintenance than at 
present exists in most foundries. The strength 
of foundry plant was criticised, and it was 
considered by several groups that foundry 
plant in general needed to be more robust than 
it was in many cases at present. There was a 
general belief that opposition to mechanisation 
still sprang largely from a fear of unemploy- 
ment ; how this fear could best be overcome was 
a matter worthy of early attention from the 
Government, from the leaders of the industry, 
and, most important, from the trade union 
leaders. 


Workine ConpitTions, INCENTIVES AND 
METHODS OF PAYMENT 


Chairman: F. W. Rowe, B.Sc., F.I.I.A. 
(Vice-Chairman, B.S.F.A.; managing director, 
K. and L. Steelfounders and Engineers, Ltd.). 

Paper by: B. Travis, A.U.F.W., Branch 
President (moulder, English Steel Corporation, 
Ltd.). 


SUMMARY 


Mr. Travis brought out the differences he 
and other members of the team observed in 
working conditions, methods of payment, and 
incentives in the States. 

There was general agreement that, although 
much had been done to improve lighting, heat- 
ing, ventilation, tidiness, cleanliness, layout 
and washing accommodation in steel foundries 
since the war, much still remained to be done 
before the standard desired to secure maximum 
recruitment and maximum worker satisfaction 
was obtained. The present complicated method 
of wage calculation was deplored by shop 
stewards, supervisors, and management alike, 
and strong pleas put in for simplification. On 
incentives there was fairly universal agreement, 
both by shop stewards and management, that 
the present high taxation on workers’ earnings 
(particularly bonus and overtime earning), 
together with lack of consumer goods in the 
shops, had an important detrimental effect on 
high endeavour. On methods of payment, 
stress was laid on the desirability of time and 
motion study as the only satisfactory way of 
determining fair piecework prices, and mention 
was made of the desirability of individual piece- 
work schemes wherever possible. It was 
obvious, however, that much educational work 
for all levels throughout the industry was 
needed before universal acceptance of these 
principles would be secured. 

Practically every speaker had something to 
say on restrictive practices. These are tradi- 
tional and of long standing, and it was obvious 
their removal would not be easy. They had 
been instituted in former years in the hope of 
safeguarding the skilled worker from unemploy- 
ment and of preventing the utilisation of cheaper 
labour on processes regarded as the province of 
skilled men. That they had the effect of pre- 
venting maximum output there appeared to be 
little doubt, but all levels represented appre- 
ciated that they would not be removed unless 
a spirit of the fullest confidence was engendered 
between management and shop floor workers. 
It was agreed that alteration in attitude of all 
levels was needed before this could come about, 
but agreed, also, that this was necessary if 
our man-hours per.ton were to be lowered and 
the future of the industry assured. 


ADMINISTRATIVE CONTROL 


Chairman: T. H. Summerson, J.P. (chair- 
man, Summerson’s Foundries, Ltd.). 
Paper by : D. H. Aston (chief cost accountant, 


F. H. Lloyd and Co., Ltd.). 


SuMMARY 


The paper described different costing systems, 
in use in American steel foundries, in consider- 
able detail. From the angle of productivity, 
however, it is unimportant whether the details 
of the competent systems of cost ascertainment 
and control which are operated in the U.S.A. 
differ from current practice in the British steel- 
foundry industry, particularly since, broadly 
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speaking, the paper revealed nothing which 
was not already known to industry in this 
country. What is important is that some 
British steel founders should be reminded that 
without an efficient system of cost ascertain- 
ment they cannot know what their costs are, 
and that without a proper system of cost control 
they will go into battle to improve their pro- 
ductivity with only half a weapon instead of a 
whole one. So far as the former is ccncerned, 
British steel founders, like our American 
friends, suffer from the competition of those 
whose selling prices are based only on “ guesti- 
mates.”” From the latter angle it is felt that 
many British steel founders can learn a lessen 
from the system of budgetary control of costs 
which was outlined in the paper, as they can 
also from the principles of cost normalisation 
recommended by the Steel Founders’ Society of 
America. Steel founders, as an industry, are 
determined to tackle this question of produc- 
tivity in a whole-hearted way, and there must 
be standards against which to check progress. 
Man-hours per ton may not be ideal, but it is a 
simple and workable criterion which, it is 
thought, will be adequate for the purpose. 
The quoted American Steel Foundry Company’s 
figure, whatever the castings they were making, 
of eighty man-hours per ton gives some idea of 
the target and of how difficult it will be to 
attain it. 





Convention on Electric Rail- 
way Traction, March, 1950 


THE traction technical committee of the 
Institution of Electrical Engineers, acting on 
behalf of the council, and in collaboration with 
members and others professionally engaged with 
British Railways and industry, have arranged 
a convention on electric railway traction to be 
held in the Institution building, London, from 
March 20 to 23, 1950. 

The convention, which will be opened by the 
President of the Institution, will comprise an 
opening meeting and six technical sessions, and 
its object will be to present the latest views and 
practices in electric railway traction and to 
reveal the achievements and capabilities of 
British engineers and the British electrical 
industry in the field of railway electrification 
and diesel-electric traction. The papers have 
been specially written for the convention and 
have been arranged in groups with a view to 
ensuring co-ordinated discussions. 

At the épening meeting and in the second 
session (March 2Ist) a review of railway elec- 
trification will be presented, in which both the 
practice of British Railways and London 
Transport will be covered. This session will 
include a paper on the electrical equipment 
recently installed on the London-Shenfield 
line, and will conclude with a general review 
of the achievements of British engineering in 
overseas railway electrification. In subsequent 
sessions more detailed aspects of the subject 
will be introduced. The effect of electric trac- 
tion on the track, the spacing of sub-stations, 
the tractive resistance of electric trains, and the 
operation of multiple-unit trains will be pre- 
sented in the third session (March 21st). 

Six papers in the fourth session (March 22nd) 
will cover the subject of fixed equipment, and 
will include overhead and conductor rail 
systems, sub-stations, collector gear and light- 


ning protection. The fifth session (March 22nd) © 


will be devoted entirely to locomotives and 
coaches, and the papers will describe British 
main line electric locomotives, diesel-electric 
locomotives, and modern light-weight motor 
coaches. 

Papers in the sixth session (March 23rd) 
will include control and auxiliary equipment 


in d.c. electric locomotives and motor coach | 
“tion of plant, 


trains, electric and electro-pneumatic brakes, 
power-operated doors, and electric coach light- 
ing and heating. The concluding session 
(March 23rd) will be devoted to the design of 
traction motors, the maintenance of electric 
and diesel-electric equipment, and will also 
cover operating experience with the electrical 
equipment of diesel-electric motor coach trains 

The opening lecture and the thirty papers to 
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be presented at the convention, with the dis- 
cussions, will subsequently be published in a 
special issue of the ‘“‘ Proceedings” of the 
Institution. 





Centenary of Continental 
Express, Ltd. 


Tuts year, Continental Express, Ltd., which 
for the last twenty-seven years has been one of 
the “‘Hay’s Wharf”? group of companies, is 
celebrating its centenary. On Wednesday, 
December 10th, the directors of the firm enter- 
tained the staff to luncheon at the Connaught 
Rooms, and on December 12th Admiral Sir 
Aubrey Smith welcomed guests to a cocktail 
party at No. 1, London Bridge. 

In 1780, in the days of the sailing ship, the 
stagecoach and the packhorse, a customs and 
victualling agent in Dover, named John Friend, 
conceived the idea of sending manufacturers’ 
samples and other parcels by the twice-weekly 
sailing packets to the Continent, receiving and 
forwarding to British addresses similar goods 
from European countries. 

In 1846 the Belgian Government Railways 
decided to start their own daily packet service 
between Ostend and Dover. Their first steam- 
ship, the ‘ Chemin-de-Fer,” was built at 
Blackwall, and two others were built by John 
Cockerill, who had a shipyard on the Meuse and 
later opened.a shipyard at Ostend, where the 
Quai Cockerill stands to-day. But from the 
start the Belgians met fierce competition from 
the English cross-channel services. To counter 
it they engaged an Englishman, long resident in 
Brussels, where he carried on the business of 
general agent and Continental patents agent. 
His name was John Piddington, an old acquaint - 
ance of John Friend junior. His new task w-s to 
organise publicity and ticket sales for the 
Belgians. Within three years, however, it was 
clear that the Belgian Government Railways 
could not hope to maintain a daily mail steamer 
service with such a limited fleet, especially as 
one or other of their steamers was constantly in 
dry dock for boiler repairs. Accordingly the 
Belgian Government made overtures to the 
British Admiralty to join forces and share 
expenses. This was the opportunity for which 
Piddington was waiting. He secured the sole 
agency for carrying parcels on the Dover-Ostend 
route, with every railway station in Belgium an 
agency. At the same time John Friend junior 
negotiated withthe London, Chatham and Dover 
Railway a similar exclusive agency, the two 
men becoming joint proprietors of the first 
daily parcels express, to and from the Continent, 
in 1849. Thus was Continental Express, Ltd., 
born. The story of its birth is elaborated and 
its further history related in a booklet entitled 
“‘ Vitesse,” by Aytoun Ellis, which has been 
issued to commemorate the centenary. 





British Electricity and Rural 
Electrification 


Tue British Electricity Authority recently 
met representatives of the National Farmers’ 
Union and other bodies to explain the policy and 
plans of the electricity supply industry in the 
light of the Government’s recent decision to 
reduce the capital expenditure of the industry 
for 1950. Of the total of £25 million by which 
the capital investment programmes of the fuel 
and power industries are to be cut, it is con- 
templated that the larger part will fall upon the 
electricity supply industry. 

The Government has indicated that there 
is no intention of slowing down the genera- 
ting station programme, which is already 
restricted by limitations on physical produc- 
&e., and it is therefore 
envisaged that a substantial reduction will 
have to be made in the distribution pro- 
grammes of the area boards. Since “ vesting 
day ”’ the central authority and the area boards 
have had under earnest consideration the most 
practicable and equitable methods for extending 
supplies to rural areas. The problems involved 
are complex, for not only do the areas differ in 
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the relative extent of urban and rural territory, 
but in the extent of rural development already 
achieved, in the types of country and of farmin;: 
activity, in the electricity revenue which can be 
secured, and in the nature and extent of the dis- 
tributionnetworksrequired for fulldevelopment. 

At an early stage the central authority 
and the fourteen area electricity boards agreed 
that a comprehensive transmission and distri. 
bution system should be developed in each are: 
as soon as circumstances permitted. Surveys 
on these lines were put in hand by all the boards 
and, as a result, some large-scale rural develop 
ment schemes have already been announced. 
They include North-Eastern Board, £500,000 ; 
Merseyside and North Wales Board, £9,000,000; 
South-Western Area Board, £2,000,000; and 
Eastern Electricity Board, £5,400,000. The 
central authority and the boards have under 
consideration the fundamental problem of the 
extent to which it is equitable, on the one hand, 
that the costs of the area transmission system 
(urban and rural) should be borne in the genera! 
tariffs for electricity supplied, and, on the other 
hand, the extent to which excess connection 
costs should be recovered from individual con- 
sumers. Moreover, the financial problems of 
rural development are more marked in some 
areas than others. 

Lengthy and detailed survey work must 
accordingly be carried nearer completion 
before an appraisal is possible of the 
expenditure entailed and of the potential 
revenue from new rural consumers. The con- 
nection of farming premises is proceeding as 
rapidly as restrictions on labour and materials 
permit. While everything practicable will be 
done to meet urgent needs, it is inevitable that, 
with the new economy cuts, the development 
programmes affecting all electricity consumers 
will be delayed. 





Technical Reports 

The Measurement of Free Air Temperature from 
Aircraft. By G. 8. Hislop, Ph.D., A.R.T.C., of the 
Aircraft and Armament Experimental Establish- 
ment; Ezer Griffiths, D.Sc., F.R.S., and A. R. 
Challoner, of the Physics Division, National Physical 
Laboratory. Reports and Memoranda No. 2229. 
His Majesty’s Stationery Office, London. Price 
2s.—A multiple thermo-junction type of thermo- 
meter designed and tested for the measurement of 
free air temperature from aircraft is described. The 
external junctions, six in all, are enclosed in a 
slightly ventilated pitot fairing, whilst the internal 
junctions are immersed in a vacuum flask containing 
ice and water ; a moving coil instrument is used as 
the sensitive indicator. During the tests it was 
found that the instrument was sufficiently sensitive 
to respond to thermal currents from towns, woods, 
&c., even when flying at 7000ft in otherwise steady 
conditions. An approximate determination of the 
lag shows it to be of the order of a few seconds 
only. 





Conference on Cupola and Converter Refractories. 
London: British Iron and Steel Research Associa- 
tion, 11, Park Lane, W.1. Price 10s. net.—This 
is a full report of a conference on cupola and con- 
verter refractories organised by the Steel Castings 
Division of the British Iron and Steel Research | 
Association and held at Ashorne Hall, Leamington 
Spa in May last. The object of the conference was 
to call attention to the work done both in this 
country and abroad and to encourage the discussion 
of those problems of which the solution at present 
was unsatisfactory or incomplete. The following 
papers were read and discussed :—‘‘ The Relation 
Between Refractory Life and Refractories,” by 
Dr. W. J. Rees; ‘“‘ The Performance of Various 
Monolithic Converter Refractories,” by Mr. J. L. 
Harrison; ‘‘ Laboratory’s Investigation of Used 
Monolithic Converter Materials,” by Mr. P. Murray ; 
‘‘ Experience with Basic Bessemer Refractories,” 
by Mr. D. Bird; “ Refractory Wear and Converter 
Design,” by Mr. M. P. Newby; “ Modern Cupola 
Design and Operation at Home and Abroad,” by 
Mr. W. J. Driscoll; ‘‘ Cupola Refractories: A 
Review of the Literature,” by Dr. W. A. Archibald ; 
“Some French Developments in Cupola Linings,” 
by Monsieur M. P. Nicolas; ‘‘ Refractories for Bes- 
semer Steel Foundries in Germany,” by Mr. K. J. F. 
Klein; ‘‘ Water-Cooled Cupolas,” by Mr. W. H. 
Bamford; ‘‘ Developments in Foundry Refrac- 
tories,” by Dr. G. R. Rigby; ‘ The Relining and 
Patching of Converters and Cupolas,” by Mr. H. 
Parnham ; ‘‘ The Drying of Refractories,” by Mr. 
B. Vassiliou; ‘‘ Future Trends in Cupola and 
Converter Operation,” by Dr. A. H. B. Cross. 











Dec. 16, 1949 


THE ENGINEER 


A Mechanical Hydraulic Dynamometer 


\ E have received particulars of a 

mechanical hydraulic dynamometer 
which was designed during the war years by 
Mr. F. A. Garrett, ‘‘ Quarry House,’’ Bratton 
Fleming, N. Devon, to meet the stringent con- 
ditions imposed in the testing of remote-control 
apparatus for 3-7in anti-aircraft guns. For 
this application it was necessary to measure 
torque and reversals of torque with precision 
and great sensitivity over a wide speed range. 

The general lay-out of the dynamometer 
in its present form for industrial application 
can be seen in the illustration reproduced 
on this page. It comprises a water-cooled 
brake drum mounted on a shaft which 





end of the piston. This assembly is connected by 
suitable piping to the loader cylinder # and a 
pressure gauge on an instrument panel. 

On the opposite side of the oil reservoir there 
is a similar arrangement which is piped up to 
cylinders A and B and a torque gauge on the 
instrument panel. The gauge dial is graduated 
in pound-inches or pound-feet. 

The knobs on the spindles are used for quickly 
building up pipe-line pressures to the approxi- 
mate amount required, and after this the micro- 
meter adjusters are used for fine adjust- 
ment of load and corresponding torque. An 
electrically operated pilot light on the in- 
strument panel remains alight as long as 
the torque is properly 
balanced on one or 
other of the pistons 
A and B. 

Three balance weights 
are hung on the column 
which supports the in- 
strument panel at the 
rear of the unit. One 
weight is coupled to the 
hinge pin of the brake 
shoes, one at the centre 
of gravity of the top tor- 
que arm, and the third 
at the centre of gravity 
of the lower arm. The 


In Situ Concrete 
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lower abutment screw is clear and the lower arm 
becomes a@ simple lever pivoting about D. The 
amount of friction between brake shoe linings 
and drum is determined by an operating force 
acting at the outer end of the lever, the amount 
depending on the difference between opposing 
pressures on pistons H and B. For example, 
if with a given setting for torque load, the 
coefficient of friction momentarily rises, piston 
B automatically gives a greater torque reaction, 
which modifies the effect of pistons HZ, by 
reducing the available operating force at the 
outer end of the lower arm, and the frictional 
effort is reduced. Should the coefficient of 
friction fall momentarily the opposite action 
takes place. The effect of this arrangement is 
to cancel out any waver or snatch. If the 
direction of rotation is reversed then the lower 
arm becomes the torque member whilst the 
upper arm becomes the hinged or friction 
controlling member. 

We are informed that two of the new dynamo- 
meters are now under construction for dealing 
with torque loads from zero to 3000 Ib-in 
(250 lb-ft), and it is stated that this design 
is particularly suitable for dealing with a 
full range of torque loads from extremely low 
speeds up to 1500 to 2000 r.p.m. maximum. 





A Light Precast Concrete Roof 


WE illustrate below a type of pre-stressed, 
precast roofing unit developed by Milbank 
floors, Ltd., Great Waltham, Chelmsford, 
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HYDRAULIC DYNAMOMETER 


runs in ball and roller bearings. Two shoes 
which encircle the brake drum are flexibly 
coupled to torque arms, the outer ends of which 
are free to move upwards or downwards (accord- 
ing to the direction of rotation) between upper 
and lower pistons A and B. 

The upper and lower torque arms are pivotted 
to their respective shoes and an abutment 
C is provided between each arm and its 
shoe. Adjusting screws at these abutments are 
provided to ensure clearance at one of the two 
points when the dynamometer is under load. 
The upper and lower torque arms are coupled 
together by pivot pins at D and connecting 
bolts. With this arrangement, when the outer 
ends of the torque arms are pushed apart by 
two hydraulic loading cylinders H, the brake 
shoes are brought into contact with the drum 
to set up frictional effort of any desired amount. 
As this effort is built up the brake shoes and 
torque arms move in accordance with the rota- 
tion of the drum, but are restrained by the 
pistons A or B, dependent upon the direction 
of rotation. 

A booster unit mounted above the brake 
drum and shoe assembly consists of a reservoir 
which supplies oil to the two independent 
pressure circuits. 

Mounted on each side of the reservoir there 
is a Cylinder containing a piston, at the outer 
end of which is a coil’ spring F. This spring is 
interposed between the piston and a _ ball 
bearing thrust block attached to one end of the 
screwed spindle, which can be seen in the 
photograph. At the opposite end of the screwed 
spindle a micrometer adjuster G is provided. 
A spindle attached to a knob H passes right 
through the screwed spindle of the micrometer 
adjuster and is permanently fixed into the outer 





balance established by the weights cancels out 
the weight of the various non-rotating torque 
members, and ensures that the brake drum 
runs freely and without friction under no-load 
conditions. 

When the dynamometer has been coupled 
to a power unit for testing a load is built up 
on the dynamometer by operating the pump 
knob H. While this is being done the opposite 
pump knob is operated so that a rough balance 
is maintained between load and torque. This 
operation is facilitated by observing the pilot 
light on the instrument panel. After the 
required conditions of test have been approxi- 
mated the micrometer adjusters are turned 
in a clockwise direction until they take up the 
hydraulic load from the pumps. When the 
necessary finesadjustments have been made to 
the micrometer adjusters, with the pilot light 
indicating ‘‘ Load,” the gauge is read for torque 
and a tachometer for revolutions. From these 
readings the horse-power may be readily 
calculated in the usual manner. Once the 
settings have been made the power unit under 
test may be reversed and without any 
further adjustment the torque readings will 
again be indicated on gauge. 

The action of the dynamometer under the 
testing conditions described is as follows :— 
Assuming anti-clockwise rotation and a fric- 
tion load having been applied to loader 
cylinders H, the brake shoes and torque arms 
rotate with the brake drum. After a small 
radial movement the brake shoe abutment 
screw C makes contact with the upper torque 
arm which transmits the torque through the 
oil medium in the cylinders Z to the lower arm, 
the extreme end of which is supported on the 
lower piston B. Under these conditions the 








PRECAST ROOF UNIT 


Essex, which has been designed primarily to 
provide light long span floors and roofs, and 
hence to eliminate tertiary beams in lightly built 
large-span structures. Each unit is 16in wide 
and 6ia deep and is reinforced with twenty-six 
strands of pre-tensioned 12-gauge wire, weighing 
4-5 lb per super yard. The deadweight of these 
precast elements is 22lb per super foot, and 
when combined with a top layer of in situ 
concrete, as shown in the sketch, the weight of 
the entire roof is about 49lb per super foot. 
The in situ layer can be varied; of course, as 
structural requirements dictate ; as shown, it is 
provided with two bars of continuous mild steel 
reinforcement between each pair of precast 
units, the weight of this reinforcing being 7 lb 
per super yard. The completed roof as illus- 
trated will carry, it is estimated, a superimposed 
load of 147 lb per square foot over a span of 
18ft, of which about 801b per square foot is 
taken by the precast units. The precast 
units alone will support about 30 1b per square 
foot over a span of 24ft and about 277 lb per 
square foot over a span of 10ft. 
en 


Process FOR PAINTING ALUMINIUM.—A new 
process intended to overcome the problems of 
painting aluminium effectively has been developed 
by Drynamels, Ltd., in association with T.I. 
Aluminium, Ltd. In this process a new primer, 
containing acid ingredients, special resins, and a 
corrosion-resisting pigment, etches the metal 
surface to establish a close adhesion and provide a 
corrosion-proof coating. The primer, which can 
be applied by brush, spray or roller coating, dries 
in fifteen minutes and eliminates the need for pre- 
treatment equipment. It is said to be particularly 


useful for large aluminium structures unsuitable for 
other pre-treatment processes and can be applied to 
a wide range of other metals and alloys. 
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ENGINE BEARINGS 

IF we look back into the history of bearing 
metal we shall encounter, in 1839, the fami- 
liar name of Isaac Babbitt, a goldsmith, 
born at Taunton, Mess, in 1799. We read 
that this New England goldsmith turned 
his attention to bearing metals while in the 
employment of the South Boston Iron Com- 
pany, and it was during 1839 that he arrived 
at that alloy of tin with antimony and copper 
which has ever since been known as “‘ Bab- 
bitt ’ metal. It is fitting that this American 
pioneer of the lined bearing should be held in 
honour for the prescience which led him to 
set hard constituents in a plastic matrix. 
Indeed, we read with pleasure that the value 
of his work was recognised by Congress in 
an award to him of 20,000 dollars. While the 
original Babbitt metal was an alloy contain- 
ing some 83 per cent of tin with small frac- 
tions of antimony and copper, it came to 
pass—in the United States—that all white- 
metal bearing alloys were described as 
* Babbitt,” though in Great Britain these 
alloys have generally been referred to as 
“ anti-friction ” metals. In recent years 
the descriptions “tin base” white metal 
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and “‘ lead base ’’ white metal have become 
current, and while there are now available 
all sorts of bearing metal ingredients such 
as cadmium, calcium, silver, barium and 
phosphorus, the predominant constituents 
of the newer metals are lead and copper 
alloyed in a variety of proportions and bonded 
by a variety of techniques. The practical 
engineer, accustomed to the use of the 
high tin base linings, may be forgiven for 
wondering whether the introduction of special 
constituents involving the use of special 
techniques may not involve higher sensiti- 
vity in the bearing lining. It is for the 
supplier of the metal to satisfy the engine- 
user that the material which he offers will 
be as insensitive as possible under the con- 
ditions of operation found in commercial 
machines. That was the objective of Isaac 
Babbitt and he certainly produced a metal 
which, for over a century, has proved of 
inestimable value to industry. 

These observations are prompted by the 
perusal of the paper (“Plain Bearings— 
Materials, Design and Performance ’’) read 
recently before the Diesel Engine 
Users Association by Mr. P. T. Holligan. 
In this highly interesting contribution the 
author outlines, inter alia, the present 
position of the alloys used for lining engine 
bearings, particularly the bearings of heavy- 
oil engines. Coming from a specialist on 
the subject, the paper is of much value to 
engine users and engine manufacturers 
alike, nor can it be doubted that the subject 
of bearings and bearing metal has not hitherto 
received the attention which it deserves. 
The durability of bearing linings is of very 
high importance and it is well to emphasise 
the need for recalling that in all matters 
which affect the lining—such as design of 
shells, precision of manufacture of shell 
and housing, lubrication and cleanliness of 
lubricant—a very high degree of attention is 
imperative, if the operational results 
are to be satisfactory. It should be common 
ground among engine-users that, irrespective 
of the quality of the anti-friction metal, 
serious importance attaches both to the 
condition in which the engine is maintained 
and to the quality and suitability of the 
accessory equipment. They must be such 
as to ensure that hazard to the bearings is 
reduced to the minimum, a matter in which 
the interests of engine-builder and engine- 
user are alike involved. If, for any 
reason, the lubrication is defective, or 
if hard particles and corrosion-promoting 
constituents are to be pumped between the 
journal and the lining, damage is certain, 
and Mr. Holligan has performed a 
useful service in showing how urgent it is 
to protect the bearings irrespective of the 
composition of the alloy with which they 
may be lined. 

There are available, for engine-users and 
engine-builders, all manner of accessories 
designed to protect bearing linings. The 
oil can be filtered to a degree of perfection 
which would have astonished Isaac Babbitt. 
Ferrous particles can be trapped with almost 
infallible certainty by magnetic separators. 
Oil can be cooled and so circulated as to 
restrict the temperature rise of the bearing 
lining. The oil technologist can offer 
lubricating oils suitable for specific duties 
and refined and sold to exact specifications. 
But it still remains incumbent upon the 
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engine-user to provide such a degree of care 
and maintenance as shall ensure that all 
the major and minor members of the plant 
are kept in correct condition and that not):- 
ing is omitted which can contribute to trouble- 
free operation. The conditions under whic) 
the engine-building industry now functions 
are not conducive, as they formerly wer, 
to the evolution of skilled maintenance me: . 
In that connection it is to be noted tha: 
manufacturers of bearings and bearing meta! 
are devoting themselves to the productioi 
of what Mr. Holligan calls the ‘‘ completely 
prefinished ”’ bearing. We may observe, as 
a main characteristic of such bearings, the 
ease of replacement and the small demanc! 
which such replacement makes on th 
service personnel. This notwithstanding. 
Mr. Holligan stresses the ‘‘ paramount impor 
tance’ of correct assembly and. fitting of 
what is a precision article, the wall-thicknes: 
of which can, in some cases, be held by the 
manufacturers to a total tolerance of 0-00025 
in. The statement that more bearing failures 
are caused by lack of interference fit than 
by any other single circumstance emphasises 
the extreme need for consultation between 
the engine-builder and the manufacturer 
of the prefinished bearings. 


PRODUCTIVITY IN STEEL FOUNDING 


Last, September we published extracts 
from the report of a ‘“ productivity team ”’ 
drawn from the steel-founding industry 
which had recently returned from a visit to 
the United States under the egis of the 
Anglo-American Council on Productivity. 
In an editorial we remarked upon the very 
stimulating nature of the document and 
expressed ourselves glad to learn that the 
British Steel Founders’ Association, which 
had organised the team, meant not only to 
publish the report, but to arrange a meeting 
of representatives of the industry at which 
it could be discussed. That meeting took 
place last month. It took the form of a 
Convention which was attended by some 125 
representatives from forty companies and 
from every level of the  steel-founding 
industry. There was representation to the 
extent of about 17 per cent of men’s leaders, 
such as shop stewards from the foundry floor. 
On another page of this issue we publish some 
account of the proceedings at the Convention 
as summed up by Mr. Martin, until lately 
Chairman of the Association, who led the 
productivity team in America, and by the 
chairmen at the various sessions into which 
the Convention was divided for the discussion 
of differing subjects. 

The Convention, it will be noticed, accepted 
as a basic principle that higher productivity 
is essential if the industry and the employ- 
ment it provides are to survive. Unanimous 
acceptance of this principle cleared the way 
for immediate discussions of ways and means 
of improving productivity. But the Con- 
vention did not confine itself merely to 
talking. Certain specific proposals were 
made upon which it was felt that action 
ought to be taken by the Association, such 
as that a productivity team should be 
organised to tour British foundries and that 
there should be regional productivity councils 
within the Association. It was recommended 
too, that the Association should take steps 
to secure adequate supplies of acid melting 
scrap for founders, and that it should start 
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discussions with the British Electricity 
\uthority in the hope that harmful effects 
of load-shedding and staggered working 
hours could be alleviated and high power 
demand rates made less onerous. In a wholly 
different field the Convention called upon the 
Engineering and Allied Employers’ Federa- 
tion to simplify wage structures so that, 
wages could be calculated without 
intricate arithmetical computations expensive 
to managements and aggravating to the men. 
Lastly, the delegates to the Convention 
enthusiastically pledged themselves “‘ unre- 
servedly, without fear or favour, to constant 
endeavour to increase the productivity of 
their industry.” From the accounts that 
we have heard of the Convention there is, 
indeed, no doubt that much enthusiasm was 
engendered amongst all delegates, whether 
from the board room or the shop floor, for 
the improvement of productivity. It was, 
in fact, agreed that, even without further 
mechanisation, increases of productivity 
of 10 to 25 per cent were possible and that 
possibility was accepted as a challenge by 
all those present. But enthusiasm often 
proves a tender bloom that wilts easily at a 
breath of frustration, and we fear that 
inevitably much frustration will be experi- 
enced by the delegates now that they are 
back again at their works. For improvement 
in productivity is not only resisted by blind 
ignorance and prejudice. Inertia, wearing 
often a mask of benevolence, has also to be 
overcome. A small change in one thing 
may necessitate further changes elsewhere ; 
the use of a machine instead of manpower 
for a certain operation may upset the balance 
of a shop; expense may be involved in 
bringing about improvement with consequent 
delay while it is proved to be justified ; 
transference of responsibility may be involved 
with the risk that human jealousies may be 
aroused; and the conservative who see the 
advantages of present methods and have 
become accustomed to their defects have to 
be convinced that the advantages of the new 
are real and that they are not accompanied 
by hidden defects. Such factors and many 
others contribute to hold back changes even 
when it is almost unanimously admitted that 
they are desirable. Nor is inertia alone to 
be feared. Not all men see eye to eye. Even 
though their aims do not conflict they may 
be divergent. The Amalgamated Union of 
Foundry Workers, for instance, does not 
give whole-hearted support to the report of 
the productivity team that visited America, 
not because it disapproves of what that 
document says, but because it feels that too 
little emphasis is given in it to the improve- 
ment of working conditions. Thus improve- 
ment of productivity in steel foundries may 
not be attained (save at the hazard of mis- 
understanding between union representatives 
and management) unless there is, too, an 
improvement of working conditions. The 
aim of the union is as laudable as that of 
raising productivity. But the combination 
of aims may well complicate the problem of 
achieving either of them ! 

Raising productivity is not, then, going to 
prove an easy task, whether only within the 


steel-founding industry or in industry at, 


large. It is for that reason that Mr. Martin 
remarks in his summary of the Convention, 
“Pioneers . . . have need of large reserves of 
courage.”’ He says also: “ All that has been 
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said on the subjects of personal relationships, 
amenities, moral responsibility and even 
provision of fair and reasonable incentive 
payments can be reduced to the need for 
developing mutual respect among all steel- 
founding workers.” That cemark has an 
application more widespread than to steel 
founders alone. Where respect exists, 
where everyone within a firm is con- 
scious of a unifying loyalty to the firm 
transcending individual aspirations, even 
the most intractable of subjects (such, for 
instance, as restrictive practices) can be 
coolly and dispassionately discussed. But 
where it does not exist there are few subjects 
that may not lead to heated disagreements. 
It was clearly one of the merits of the Con- 
vention, a merit that it is to be hoped will 
be retained in future conferences that all 
present, executives and workers alike, despite 
divergence of opinion, were conscious of a 
unifying purpose. : 


—-——<>_——_ 


Obituary 
THE EARL OF VERULAM 


As briefly reported in our last issue, James 
Walter Grimston, the fourth Earl of Verulam, 
died in hospital on Tuesday evening, Novem- 
ber 29th, following a road accident near New- 
market. His death, at the age of sixty-nine, 
will be widely regretted among electrical 
engineers and cable makers, for he was the 
chairman of Enfield Cables, Ltd., and Enfield 
Rolling Mills, Ltd., having been associated 
with the former company for over a quarter 
of a century. 

He was born in 1880 and was the only son 
of the third Earl of Verulam. As Viscount 
Grimston, he went to Eton in 1893, and then 
continued his education at Christ Church, 
Oxford. He took a keen interest in mathe- 
matical studies, took a second in Mathe- 
matical Moderations in 1901, and a third in 
Litere Humaniores in 1903. 

On leaving Oxford he decided to become an 
engineer and chose electrical engineering, 
which at that time was making rapid strides. 
With that object in view he served his elec- 
trical and engineering apprenticeship with 
two firms, the British Thomson-Houston 
Company, Ltd., at Rugby, and with William 
Beardmore and Co., Ltd., at Glasgow. 
Thereafter he established his own rubber 
factory in his home town at St. Albans, and 
under the style of the St. Albans Rubber 
Company, Ltd., he manufactured the ‘“Grims- 
ton ”’ tyre. j 

Shortly before the 1914 war he, along with 
his friend, the late Mr. F. Plutte, founded the 
Enfield group of companies. In 1913 the 
Enfield Electric Cable Manufacturing Com- 
pany, Ltd., was incorporated, and manu- 
facture began, in November, 1913, of rubber 
and aerial cables. Throughout the 1914-1918 
war the company was kept busy on field 
cable for the Government. During the war 
in 1915 Lord Verulam became the chairman 
of the company, the name of which in 1919 
was changed to the Enfield Ediswan Cable 
Works, Ltd. Later on the manufacture of 
high-tension cables was started and high- 
tension testing plant was installed. In 1932 
Enfield Rolling Mills, Ltd., was formed to 
undertake the refining and manufacture of 
copper, brass and zine. Two years later the 
making of dry-core telephone cables was 
transferred to Southern United Telephone 
Cables, Ltd., and Lord Verulam joined the 
board of that company. In the same year 
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the works of Enfield Cables, Ltd., were again 


extended. 

The death, in 1937, of Mr. F. Plutte, the 
co-founder of the company and its first 
managing director, was a great blow to Lord 
Verulam, but he did not falter in his deter- 
mination to push forward development. The 
following year the Brimsdown Rubber Com- 
pany was started. During the 1939-1945 
period the Enfield works suffered war 
damage from bombs and incendiaries, and 
Lord Verulam took a close interest in the 
progress of repairs. In 1941 new metal 
refining works were started at Port Talbot, in 
South Wales. In all these activities and 
developments Lord Verulam took a leading 
part. But he was also keenly interested in 
welfare work and quite early on canteens 
and sports fields were built and equipped at 
his works. Post-war developments included 
the formation of a works council, and the 
provision of facilities for part-time education 
for all male employees under the age of 
twenty-one. 

Lord Verulam had other interests outside 
the Enfield group of companies. For more 
than twenty years he was the chairman of 
Sternol, Ltd., and he was also chairman 
of Sterns, Ltd. Until quite recently he was a 
director of Associated Electrical Industries, 
Ltd. 

In addition to a gift for leadership, Lord 
Verulam had a charm of personality which 
endeared him to a wide circle of friends and 
acquaintances, not only in the Enfield and 
associated companies, but in all his outside 
activities. His accidental death will be 
deeply mourned by many friends. 
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The New Foremanship. By F. J. Burns 
Morton. London: Chapman and Hall, 
Ltd. 1949. Price 12s. 6d. 

THE book bearing the same title, which 
was reviewed in our issue of March 3, 
1944, has become Volume 1, and the one 
now before us is entirely new, dealing with 
new problems, this in itself being an indica- 
tion of the changes that have taken place 
in regard to the foreman’s position in indus- 
try. In 1944 we expressed the opinion 
that “it is highly desirable that foremen 
should be kept in closer association with 
the management generally than has been 
the practice in the past.”’ In this new work 
the author goes even further, for he asserts 
that the foreman is an essential part of 
management. If this be so he must be 
accorded an insight into the policy of the 
company, and be given a better status than 
has been his lot in the past. 

This book is divided into separate sections, 
which deal with:—what contributes to 
foremanship; the relation of managers 
and foremen; the importance of training 
within the industry, (a subject that has 
received but little attention hitherto in this 
country) the consideration of morale gener- 
ally; managing men; supervising women ; 
the importance of real co-operation between 
the foreman and specialist branches; the 
question of whether the foreman shouid 
be allowed to retain his membership in a 
trade union; the highly debatable value of 
adopting psychological methods for testing 
ability, skill, intelligence and other desir- 
able attributes with a view to selection or 
promotion. The last two sections are 
occupied with the preparation of a case 
for an Institute of Foremen, thus bringing 
this calling into the professional group 
and, finally, some useful suggestions as to 
the future of foremanship. Each section 
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gives evidence of careful study and contains 
much that is suggestive, so that we feel 
this book might with advantage be read 
carefully not only by managers, but also 
by managing directors, and foremen who 
have a desire to advance in their vocation, 
while the engineering student might well 
delve into it as it will afford him a useful 
insight not only into the foreman’s activities 
but also into the other functions with which 
the foreman is bound to come into touch, 
and maybe even conflict. 

Perhaps the most far-reaching effect om 
foremanship is attributable to the intro- 
duction of functional management, which 
seemed likely to restrict considerably the 
jurisdiction of the foreman, whereas if 
properly applied it should really free him 
to pursue his primary duties more efficiently, 
always presupposing that each functional 
chief deals with the foreman, and not the 
operator unless the foreman definitely asks 
him so to do. We are fully in agreement 
with the suggestion that before any new 
scheme is launched everyone concerned 
should be fully apprised of what is involved, 
and taken as far as possible into the con- 
fidence of the higher management. We 
cannot disagree with the contention that 
‘lack of interest has spread like a disease 
throughout the country,’ and we believe 
that the right type of foreman can do much 
to reawaken that esprit de corps which is 
of incalculable value to any industry. 

We should like to know what is the author’s 
opinion of the so-called “‘ gentleman fore- 
man,” a most unfortunate title, which has 
done more than anything else to discredit 
the individual and prejudice his success. 
At the same time there is something to be 
said for a.man of liberal education, with a 
university degree, and adequate shop experi- 
ence, being given a post as foreman, such 
a man being likely to qualify eventually for 
higher posts in the management. The ques- 
tion of training foremen for greater efficiency 
and fitting them for promotion is an import- 
ant one, and Mr. Morton makes a number of 
useful suggestions, but he might also have 
stressed the value of visiting other works, 
and of the management encouraging fore- 
men from other factories visiting them, 
being entertained in the canteen, where the 
differences in the methods obtaining in 
the different shops they represent could be 
discussed informally. 

Whether women should have male or 
female supervisors and many other debatable 
points are handled with care, but we must 
leave a subject that is replete with human 
interest and to which The New Foremanship 
is a welcome contribution. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


IS FORCE A FICTION ? 


Srr,—Mr. J. F. Perring is well advised not to 
take too seriously modern sensational science 
philosophy. His problem can be treated very 
simply by Newton’s laws of motion. The body 
will move in a straight line unless acted upon 
by some external impressed force and there is 
no need to enter into any philosophical doubts 
about this force. Modern scientific theories 
may be quite sound up to a point, but the sensa- 
tional philosophical conclusions derived there- 
from take matters a little too far. The scientists 
themselves admit that their work is incomplete 
and much remains to be explored, and even 
then their work is not without difficulties. A 
letter of mine was published in Nature on 
March 13th and in this letter I revealed a 
fallacious argument in a very important 
theorem in the quantum theory, which may be 
regarded as a sister subject to the theory of 
relativity. Mr. Stopes Roe, commenting later 
upon my letter, suggested that the old uncer- 
tainty principle of Planck, Einstein and Bohr 
should be eliminated from future textbooks. 
These names’ are household words and their 
arguments did much to turn topsy-turvy our 
conceptions of nature. That this work should 
be cast aside gives justification for doubting 
the validity of what remains, and I feel that 
many other criticisms I have on the subject 
are fully justified. Mr. J. F. Perring can take 
comfort in the fact chat none of the modern 
scientists have had the temerity to suggest that 
Newton’s laws of motion should be eliminated 
from future textbooks. W. L. Cow.ine 

South Farnborough, Hants, 

December 9th. 


Srr,—In your issue of November 25th, J. F. 
Perrin asks whether force is an abstract mathe- 
matical conception. The answer seems to be 
that Newton himself virtually so regarded it. 
Careful consideration of Newton’s Laws of 
Motion shows that for him force is just “ some 
process which produces momentum.” His 
first Law is no more than a definition of force 
in these terms. 

Our physical senses provide us with tangible 
examples of processes which produce momen- 
tum, i.e., springs, fluid pressure, muscular 
effort, &c. We can picture them all as forces 
and for practical purposes need to go no deeper. 

His second and third Laws have an experi- 
mental basis, especially the third, which is not 
so obvious as it looks. They provide the 
foundation of practical mechanics and of the 
greater part of practical astronomy. 

When we come to consider gravitation 
between two masses in space our physical 
senses do not so readily come to our aid, and 
whether we realise it or not we think in 
Newton’s terms of the changes of momentum 
which each mass imposes on the other. 

The so-called centrifugal force is in a different 
category; the term presumably arose in an 
effort to explain to the beginner the apparently 
strange fact that a mass tied to a fixed point by 
a cord and revolving about it is continually 
being dragged towards that point by the pull of 
the cord, but never gets any nearer to it. It 
was so much easier to fall back on the laws of 
statics and say that a centrifugal force balances 
the tension of the cord than to analyse the 
change of momentum of the mass continually 
occurring along the instantaneous direction of 
the cord. 

L. H. G. DINEs 


Teddington, November 30th. 


AGRICULTURAL MECHANISATION 


Srr,—You say of the Smithfield Show that 
the machinery exhibits will demonstrate clearly 
the progress that has been made in recent years 
—and the progress that continues to be made— 
in the design and development of agricultural 
machinery. 

Methinks “‘ development ’’ and “ progress ” 
are not synonymous terms. I have used seed 
drills nearly 100 years old, and have found 
them every bit as accurate as and much easier 
to use than the modern tractor-drawn machine 
that can do everything except talk. 

There is still a tendency to believe that the 
mere mechanisation of a farm automatically 
ensures a greater output. It must be realised 
that an area of land capable of yielding 1 bushel 
of wheat only will yield one bushel of wheat only 
whether ploughed by oxen or tractor, whether 
broadcast by hand or drilled by positive feed 
drill, whether the crop be harvested by toil and 
sweat or combine. 

In his excellent scientific articles in the 
Daily Worker—ignoring the political bias which 
creeps in even when discussing how a fly lands 
on the ceiling—Professor J. B. S. Haldane has 
told us, in so many words, that farming as 
we know it, even at its best, is doomed. Cattle, 
sheep, pigs and poultry will make way for the 
chemist and bacteriologist with their concoctions 
and cultures. 

The horse has yielded much ground to the 
tractor. The act of natural mating of livestock 
has been mechanised by artificial insemination. 
Carried to its logical conclusion, the laboratory 
will replace the marriage ceremony, the chemist 
the parson. 

Who will say that such development is 
progress ? Ignoring the £ s. d., better crops 
can be grown and better livestock reared when 
an adequate labour force is available to give 
personal attention to weed control, hand hoeing, 
&c., and feeding of animals individually. 

The effects of mechanised farming can be 
compared with the effects of large classes in 
our schools. There is no greater output, but 
the output is maintained by a smaller labour 
force. As to whether this is to the advantage 
where quality of stock is concerned, it is well 
known that some of our best cattle, pigs and 
poultry are kept by the smallholder, the railway- 
man, postman, mason, joiner, blacksmith, 
cobbler, and Uncle Tom Cobley and all. He 
knows that best stock pays best ; he knows that 
he can show what an animal can do given the 
chance. The big farmer knows it, too, and is a 
ready buyer of the small man’s proven stock. 

I am not satisfied that farm machinery has 
improved much in the last hundred years. New 
materials may make draught easier in some 
instances, but it seems the quality of the work 
done by the old is every bit as good and the 
speed every bit as great as the new. 

In a technical journal philosophy may be 
out of place, but if my experience is any 
criterion the best work is done by hand, then by 
horse-drawn small, machines, and lastly by 
the big unit. When a job is done by hand or 
by the single-horse unit greater satisfaction 
and pride of achievement results. 

Be that as it may, it seems that more and 
more work will be done by machinery, so let 
me say once again that there is a market for 
small machines that will do one job well. The 
Danes seem to have a better conception of 
what will sell, wide their sugar beet harvesters. 


If it be a matter of cutting costs to the bone, 
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knowing little of the intricacies of draughtsman- 
ship, I would like to suggest that wheels be 
easily detachable, that one pair suffice for a 
number of machines. 

Let us progress by all means, but let us hope 
the development of farm machinery does not 
rob the farmer and his men of life’s richest 
reward—contentment derived from a job well 
done. Son oF THE Sort 
December 5th. 


MEGALLONS 


Sir,—Readers of technical papers and 
periodicals have recently observed a tendency 
to use the term megawatt as a unit of output 
in preference to kilowatt. Whether or not this 
is the result of a deliberately sponsored effort, 
it is certainly commendable ; there seems to be 
no point in writing 60,000kW when 60MW will 
convey precisely the same meaning. In the 
daily Press, too, a comparable movement may 
be noted: instead of using the word million 
or printing the equivalent row of ciphers, The 
Times newspaper now habitually refers to the 
population of a country as being, say, 47 m. 

One branch of engineering, though, seems to 
lag behind in this pursuit of brevity. Large 
volumes of water are still expressed in terms of 
gallons. This means that the demand of a city 
must be written (as it may be) 55 millions of 
gallons per day, while the storage capacity of 
the city’s reservoirs may amount to many 
thousand millions of gallons. When we come 
to quite a large reservoir such as the Aswan 
reservoir more than a million million gallons 
may be impounded, or, expressed numerically, 
the capacity is 1,100,000,000,000 gallons. This 
reluctance to accept any other unit contrasts 
oddly with the profusion of units for sub- 
divisions of the gallon—quart, pint, gill, fluid 
ounce, and the rest. To cite the superior 
advantages of the metric system would only 
encourage a renewed outbreak of controversy ; 
yet it is germane to point out that, although its 
users were already endowed with the cubic 
centimetre, the cubic decimetre (litre) and the 
cubie metre, they did not shrink from devising 
still another unit of capacity when the occasion 
demanded it. This was the milliard, which in 
certain contexts is understood to represent 
1 cubic kilometre or 1000 million cubic metres. 

Here it suffices to mention an instance where 
the foot-pound system has already provoked 
its adherents into coining for themselves a new 
term. During the design of the Sydney harbour 
bridge it became evident that the use of the 
pound unit for signifying loads or forces would 
grow intolerably burdensome, and computa- 
tions were accordingly carried out in terms of 
kips, where 1 kip equals 1 kilopound equals 1000 
pounds. Could not the gallon profit by this 
example ? The prefix Mega (in the sense of one 
million) and the unit gallon seem manifestly 
destined for union, and the result Megallon, is 
not only inoffensive to look at, but it comes 
trippingly off the tongue, especially if the first 
syllable is accented as in megawatt and 
megohm. It is just as easy to pronounce 
“twenty-five megallons a day” as to say 
“twenty-five emm gee dee.” The symbols 
25 MGD could remain as they are, and the 
symbol MG for ‘‘ megallon ”’ would remove all 
possibility, however remote it might be, of con- 
fusion with mg. for ‘‘ milligram.” Anyone who 
asked what a megallon of water looked like 
could be invited to think of the size of a large 
detached house or of a concert hall; it repre- 
sents a cube of 54:+3ft side. 

Would you, Sir, care to launch this proposed 
new word upon a trial trip ? 

HERBERT ADDISON 


Giza, Egypt, 
November 26th. 
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Agricultural Machinery Exhibition 
at Earls Court 


No. II1I—(Continued from page 667, Dec. 9th) 


HE Smithfield Club Show and Agricul- 

tural Machinery Exhibition which was 
held at Earls Court, London, last week, 
attracted a considerable number of buyers 
and other interested visitors both from home 
and overseas. When the show closed on 
Friday evening last, it was stated that, during 
the five days, 43,000 people had been 
admitted, compared with just over 24,000 
in 1938, the last occasion on which the show 
was held at the Royal Agricultural Hall at 


precision chain from a trailing cast iron land 
wheel. The seed boxes are made of sheet 
steel and the seeds are fed from them to the 
coulter units through flexible steel tubes, in 
each of which there is an inspection window 
for observing the flow. A cut-off lever stops 
the seed flow when not actually drilling. 
The coulter units have been pivot-mounted 
on the frame, the feed tubes being carried 
immediately behind the coulters which have 
side screens to protect the falling seeds from 
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Islington. To all who visited Earls Court 
last week, it was quickly apparent that close 
attention was paid to the numerous exhibits 
of agricultural implements and machinery, 
and to the range of transport and other 
equipment provided by engineering firms 
for the meat trade. In this article we con- 
clude our description of some of the imple- 
ments and other items of engineering interest 
which were displayed. 

The increasing use of the hydraulic power 
lift has led to changes in the design of a 
number of agricultural implements, although, 
of course, their basic principles have been 
retained. An example of this which we noted 
at last week’s exhibition is concerned with 
seed drilling equipment. Whilst there were 
to be seen drills representing established 
design practice, there were also exhibited 
one or two machines emphasising some 
departures from that practice. In the 
engraving, Fig. 5, there is illustrated a gang 
seeder which has been introduced by M. B. 
Wild and Co., Ltd., 50, Pall Mall, London, 
S.W.1, for attachment to the power lift of 
the Fordson “Major,” Ferguson or David 
Brown “ Cropmaster ” tractors. The machine 
illustrated is a six-row seeder, but there is 
also a four-row seeder available. In designing 
this implement, the makers have avoided 
the setting up of individual seeding units 
on a tractor tool bar by providing a main 
frame on which they are mounted. This 
frame is of mild steel angle, triangulated for 
rigidity, and is coupled directly to the power- 
lift arms. The seeder units are carried on a 
steel tube mounted across the frame near its 
apex. Each of the seeder units is equipped 
with a ‘‘ wavy ”’ agitator, the agitators being 
actuated by a common shaft driven by a 
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the wind. Trailing coverers have been 
designed to give complete covering of the 
drilled seed without undue packing of the 
soil. Provision is made for varying the row 
spacing by moving the coulter units on the 
frame, the range of spacings being from 9in to 
27in at 3in intervals. There are also three 
selection plates provided with each seed box, 
giving a complete choice of holes for seed 
sizes and rates of flow. 

There was naturally a _ representative 
display of tractors at the exhibition, including 
some of those which are being produced for 
light farming and market gardening work. 
An example of the latter was the “‘ Ota” 
tractor, which is built by Oak Tree Appliances 
Ltd., Fillongley, Coventry, and is now being 
marketed by Slough Estates (London), Ltd., 
16, Berkeley Street, W.1. This tractor, which 
is illustrated by the engraving, Fig. 6, is a 
three-wheeled machine powered by a four- 
cylinder, 10 h.p. Ford industrial engine, 
with thermo-siphon cooling system. The 
maximum engine speed is 2000 r.p.m., and the 
agricultural gear range provides for three 
forward speeds between 1-24 m.p.h. and 
3-82 m.p.h. and a reverse speed of 0-93 
m.p.h. The gears are made from case- 
hardened steel with ground journals, and the 
change of gear ratio is effected by a simple 
yoke and selector rod arrangement. The 
*“Ota’”’ has a wheel base of 5ft llin, its 
track width being adjustable in stages 
between 3ft 6in and 5ft, and at the lowest 
point its ground clearance is l6in. A 
hydraulic power lift is provided with finger- 
tip control. The makers claim that one of 
the principal features of the “ Ota ”’ tractor 
is the tool bar linkage arrangement which 
enables the tool weight to be transferred to 
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the front or rear wheels according to the 
operation being undertaken. The range of 
tools which the tractor can accommodate 
includes a single furrow plough, ridging 
bodies with stems and uprights, cultivating 
tines, and hoe blades. Wheel strakes, as 
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high, with the lids open. Drying is effected 
by an updraught of hot air, recirculation 
of the air being automatic. There are 
two perforated metal drying trays, each 14ft 
by 7ft, which are provided with counter- 
balanced lids and which are interconnected 
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agricultural and transport purposes were 
represented at the exhibition, and on the 
stand of Associated British Oil Engines, Ltd., 
there was shown, for the first time, the 
“B4T” traction type diesel engine built 
by Petters, Ltd., Staines, Middlesex. This 
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shown in our illustration, can also be fitted. 
With a turning circle of 11ft 10in the “ Ota ” 
tractor is easily manceuvrable, and with 
any one of its tools the total weight is about 
14 ewt. 

The many cultivating implements shown 
at Earls Court last week included the 
Acrow-Pyrgo steerage hoe, made by Acrow 
(Engineers), Ltd., Tower Works, Saffron 
Walden, Essex. This implement, a photo- 
graph of which is reproduced in Fig. 7, is 
one which can be used with any type of 
tractor, and has been designed for dealing 
with root and cereal crops. It is constructed 
from high-grade mild steel, and all its tine 
bars are individually hung, so that once the 
machine is set for a particular job the hoes 
work automatically and independently to 
the desired depth, irrespective of ground 
contours. The hoe blades and discs, which 
are of high carbon steel, can be raised either 
by hand lever or by the tractor power lift. 
The main frame of the implement is attached 
to the tractor to form an articulated com- 
bination, and only the tool bar carrying the 
hoe levers is moved by the steering gear, 
thus ensuring lightness in handling. Totally 
enclosed automobile-type steering gear, work- 
ing in oil, has been provided, and a small, 
but nevertheless important feature, is that 
the operator’s seat is placed to one side of 
the machine, thereby giving a clear view of 
the work ahead. The implement is fitted 
with two cast-iron castor wheels which assist 
turning on short headlands. Originally, 
these wheels were spoked, but, as shown in 
the illustration, they are now made with 
discs to prevent them clogging up. At the 
front of the machine, it may be noted, a 
screw lift is fitted which enables the tractor 
driver to hitch up the implement without 
assistance. 

One of the firms showing crop-drying 
equipment was the Ivo Engineering and 
Construction Company, Ltd., Wood Lane, 
London, W.12, which has recently introduced 
a farm crop dehydrator. It has been designed 
for the drying of green crops or grain and is a 
self-contained unit which does not require 
any foundations or other “ builder’s work.” 
An external view of the drier is reproduced in 
Fig. 8. It is of all-metal construction, the 
overall dimensions being 14ft by 18ft by 7ft 
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with the hot air recirculating system, the 
used hot air from the tray in the secondary 
drying stage being automatically recirculated. 
A cast aluminium axial-flow fan, running 
on 3in self-aligning ball bearings, circulates 
the air. The tubular furnace with which the 
drier is equipped is fired by a light fuel oil 
burner, and a single hand valve controls the 
full drying air temperature range up to 
350 deg. Fah. An easy check on tem- 
peratures is obtained from all positions by a 
9in diameter dia] thermometer. The fuel 
tank has a capacity of 600 gallons, and the 
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engine, which is illustrated by the engraving, 
Fig. 9, is a four-cylinder unit with a bore 
and stroke of 110mm. It is capable of 
developing from 19 b.h.p. at 800 r.p.m. to 
40 b.h.p. at 1500 r.p.m., with a maximum 
torque of 145]b-ft at 1200 rpm. The 
“B4T” has crankcase feet which allow 
alternative suspension along the crankshaft 
centre line, or three-point suspension from 
the front of the engine and bell housing. 
The bell housing surrounds a flywheel of 
ample capacity to allow hand starting, and 
is also capable of taking either a Rockford 
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makers claim that, at maximum tempera- 
ture fuel consumption is not more than 7 to 8 
gallons an hour. Power for the circulating 
system is by means of a pulley taking a 
flat belt drive from a tractor, stationary 
engine or electric motor, about 8 to. 10 h.p. 
being absorbed, with the driven pulley run- 
ning at 1200r.p.m. The output of the ‘‘ Ivo ” 
dehydrator, like that of any other drier, 
naturally depends on the state of the material 
to be handled. It has been found, however, 
that, in drying grass crops cut direct from 
the field, an output ranging from 2 cwt to 
4 cwt an hour may be expected. 


Makers of oil engines well suited to various 


or a Meadows over-centre clutch. A centri- 
fugal water pump mounted in front of 
the cylinder block is driven by a vee belt from 
the crankshaft. Electric starting can be pro- 
vided as an optional extra, in which case the 
starter motor is bolted to the bell housing 
and the dynamo carried in a swinging cradle, 
the drive being taken from the same vee belt 
as the water pump. Bryce fuel injection 
equipment is fitted. As an alternative 
to gravity feed, fuel oil can be supplied to the 
pumps by means of a camshaft driven 
diaphragm type fuel lift pump. The fuel 
pumps are of the single-plunger type, one 
for each cylinder. A pneumatic governor, 























Dec. 16, 1949 


mounted on the front of the cylinder . block 
iext to the water pump, is connected to the 
vir inlet butterfly valve by flexible hose and 
operates the fuel pump racks by spring 
loaded linkage. The engine is totally 
enclosed, but there is easy access to the rocker 
vear and fuel pump governor gear by quick- 
release covers, and large inspection covers 
sive access to the crankcase. 

Other exhibits of special interest were 
those in a section of the exhibition devoted 
to transport. Leyland Motors, Ltd., was 
showing an insulated meat van built on a 
standard Beaver chassis with forward-con- 
trolled all-metal cab. This chassis, with a 
wheelbase of 15ft 6in, accommodates com- 
fortably the 20ft long insulated van body, 
the framework of which is of 24in English 
ash. The panelling consists of 18-gauge 


aluminium sheets with 2in thick ‘‘ Onazote ” 
The vehicle is powered by a 


insulation. 
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Leyland 125 h.p. direct-injection diesel 
engine. Transport Equipment (Thornycroft), 
Ltd., Smith Square, London, S8.W.1, also 
provided an exhibit in this section of the 
show. It was a “ Trident’? medium-load, 
oil-engined chassis fitted with-a dual-purpose 
cattle truck body. The chassis is equipped 
with a Thornycroft 5-5l-litre, six-cylinder, 
direct-injection oil engine developing 78 b.h.p. 
at 1900 r.p.m. 
_———— 


STtanpDARD Frat-Botrom Rats UsED FOR A 
Crossinc.—The recently adopted 109 lb standard 
flat-bottom rail for British Railways was used for 
the first time in this country in crossing work on 
December 4th when the crossings adjoining Water- 
works Signalbox at the north end of York Station 
were renewed. These crossings carry the whole of 
the intensive north and south-bound | traffic, 
together with the coast traffic via Scarborough 
Bridge. The crossings were built up in component 
parts consisting of flat-bottom rails and mild steel 
blocks bolted together and laid on mild steel base- 
plates. They were manufactured at the North- 
Eastern Region works at Park Lane, Gateshead, and 
were first assembled on pre-fabricated waybeams 
at the district engineer’s assembly ground at 
Leeman Road, York. This procedure ensured 
correct fitting and alignment with the existing 
95 lb “ bull-head ” track at the extremities of the 
renewal, and the built-up crossings, fastened to 
the waybeams, were placed in position on. the 
site by a 15-ton crane. The lin thick steel base 
plates on which the crossing rails are supported 
are designed to take spring steel fastenings used to 
secure the rail to the base plate and the waybeam. 
As the 109 lb flat-bottom rail is 59 per cent stronger 
vertically and 136 per cent stronger laterally than 
the ‘ bull-head ” type which it replaces, the riew 
crossings will give quieter and smoother running 
over this important junction. 
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Cab Arrangement for Standard B.R. 


Locomotive 


E recently took advantage of an invitation 

from the Railway Executive to inspect an 
interesting full-size mock-up of a locomotive, 
which incorporated all the relevant details from 
the front: of the firebox to the middle of the 
tender. The mock-up has been built to show the 
proposed arrangement of one of thestandard 
steam locomotives to be constructed in 195] 
for British Railways. Reproduced in this 
mock-up are all the controls and fittings in the 
cab just as they will be seen and handled by the 
drivers and firemen. The new design was 


developed by a panel consisting of representa- 
tives from each of the railway regions, and it 
embodies what is con- 
sidered to be the best 
practice from each of the 
together with 


regions, 


a number of innovations and improvements 
for bettering working conditions on the 
footplate. 

In order to give the men primarily concerned 


in working with the new design of cab an oppor- 
tunity to see the proposed lay-out, selected 
groups of locomotive inspectors, drivers and 
trade union representatives visited London to 
see the mock-up and their comments and 
criticisms were asked for. The new design, 
although subject to possible minor modifica- 
tions, will be followed in the construction of all 
twelve of the standard types of locomotives 
to be built for the railways of this country. 

We are able to reproduce on this page two 
photographs of the mock-up of the new design, 
the object of which is to provide a cab in which 
the driver is completely protected from the 
weather and has all his controls so placed that 
he is able to operate them without leaving his 
seat or taking his eyes off the track ahead. The 
fittings under the fireman’s control are also 





MOcK-UP FOOTPLATE, LOOKING FORWARD 


conveniently grouped on his side of the cab. 
It will be seen from the above illustra- 

tion of the footplate that the steam manifold, 

the majority of the steam pipes and 





GENERAL VIEW OF MOCK-UP CAB 
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valves and the regulator gland have been 
arranged outside the cab. This arrangement 
will reduce the heat in the cab, keep it free from 
the effects of leaks and improve accessibility. 
The footplate is extended rearwards to the 
tender front and provides a firm level floor in 
which the hinged fall plate has been eliminated. 
The cab is secured to the boiler instead of to the 
main frame and this arrangement eliminates 
relative movements, whilst enabling the floor 
boards and cab front to be fitted snugly up to 
the boiler. 

It will be seen that, on the driver’s side of the 
cab, the regulator lever is within easy reach 
from his seat and the reversing wheel imme- 
diately in front of him is arranged for easy, 
natural movement in line with his body, 
instead of right angles to it, as has been common 
practice hitherto. The vacuum brake valve, 
blower valve, sanding, ejector and whistle 
levers are likewise all in easy reach of the driver 
whilst he continues to observe the track ahead. 
The pedestal on which the blower valve is 
mounted affords the driver a large amount of 
protection in the event of a blow-back and the 
blower valve is in a position to be instantly 
operable by either the driver or fireman as 
need arises. 

The controls to both injectors are on the 
fireman’s side of the cab and both overflows are 
visible on that side. The injectors are secured 
in accessible positions on the firebox, and the 
steam and delivery pipes are mounted on the 
firebox and boiler to avoid relative movement 
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and the effects of undue vibration. 

Large front windows, set at an angle to avoid 
glare, provide a free unobstructed view ahead, 
and two large sliding windows are fitted on 
each side of the cab. A large sliding door is 
fitted in the cabin roof and can be opened and 
locked in any required position to improve the 
ventilation of the cab. 

Controls for the rocking grate are sunk below 
floor level and provided with substantial cover 
plates designed to exclude dust and draughts. 
The self-emptying ashpan doors are operated 
from ground level on the left-hand side of the 
engine. The fireman controls the opening of 
the ashpan damper doors by means of a single 
handwheel, and the amount of opening can be 
seen by day or felt by night by the amount of 
screw which protrudes. Large clear gauges are 
well positioned and can be read with ease from 
both the driver’s and the fireman’s seats. 

Large folding doors on the front of the tender 
give good access to the coal space and a large 
tunnel is provided for the accommodation of 
the firing tools. A  positive-action pointer, 
operated by a float mechanism, is fitted to 
show the level of water in the tanks, and vertical 
handles are provided for operating the brake 
and water pick-up gear. The upper part of 
the tender is inset and large windows in its 
front give a clear view rearwards when setting 
the locomotive back. A stainless-steel-lined 
cupboard with double doors is provided in the 
front of the locker for storage of the engine 
crew’s food, andthereis a large locker forclothing. 


Large Split Roller Bearings 


URING a recent visit to the works of the 

Cooper Roller Bearings Company, Ltd., of 
King’s Lynh, we were given the opportunity 
to see in course of manufacture a representative 
selection of the larger types of split roller 
bearings, up to 16inshaft diameter, which the firm 
is now producing for a variety of heavy indus- 
trial and marine applications. These bearings, 
as is now widely known, are made in two 
halves, which are clamped together to form 
a complete unit. The design has particular 





14-IN SPLIT ROLLER BEARING FOR MARINE 
SERVICE 


advantages in that even when the bearings 
are installed in restricted places they can 
readily be opened up for inspection purposes, 
and where used on heavy plant they can be 
installed, removed or opened up without 
necessity for disturbing adjoming equipment. 

As a result of increasing demands for large 
split bearings the firm has found it necessary 
to lay out a new bay for their production and 
to add considerably to the machining equipment 
of the works. Plant facilities are now avail- 
able for manufacturing radial roller bearings, 
both split and solid, up to 50in outside dia- 
meter and 34in bore with a maximum 


rating of 500 tons. Flat thrust races up to 
28in outside diameter and 18in bore with a 
maximum rating of 130 tons can also be manu- 
factured. The above ratings are, of course, 
subject to variation according to the class of 
duty and the speed of the shaft on which they 
are fitted. 

We are able to reproduce photographs of 
two typical split bearings made by the com- 
pany. The first photograph shows a l4in 
bearing for marine service on intermediate 
tunnel shafts. This bearing is surrounded by 
a cast swivel housing and its pedestal and 
cap are fabricated from mild steel plate. 
The second photograph shows a 23in bore 
split bearing, with a cast iron housing and a 
cast iron sub-pedestal, which was supplied for 
a 6ft by 36in Hardinge conical mill. We also 
illustrate a group of three of the large thrust 
races which are made in this works. 

The fact that heavy duty bearings for large 
shafts are generally 
ordered in small batches 
for special application 
makes it economically 
impossible to use any 
form of standard tooling 
on the machines used 
for their production. 
For this reason the com- 
ponent parts are made 
on machines’ which 
have been developed or 
specially adapted for 
the particular class of 
work on a range of 
bearing sizes. On these 
machines the standard 
of precision essential 
in roller bearing man- 
ufacture is well main- 
tained despite the add- 
itional complications 
brought about by the 
splitting of the compon- 
ent parts of the bearings 
into two halves. By the 
use of a number of 
ingenious arrangements 
for holding and clamp- 
ing the work, the diffi- 
culties have been overcome and limits are well 
maintained, with a standard surface finish of 
3-4 microns on finished ground parts. 


race and 
the 
seating in the pedestal, so that the bearing 
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In addition to very close control being 
maintained in all manufacturing processes 
similar control is exercised on all the materials 
used for the bearings. The works is self-con- 
tained, with its own foundry, forge and fabri- 
cation shops, and is completely independent of 
outside sources of supply other than for raw 
materials, all of which are purchased to close 
specification. An instance of this control on 
raw material is the specification of the steel 
used for the manufacture of the inner and oute: 
races and the rollers. This is based upon EN.3! 
carbon chrome steel, but the specification is 
narrowed down to the following: C,0°95 to 
1-05 per cent; Si, 0-3 maximum; _ § and P 
0-3 maximum ; Mn, 0-2 to 0-5 percent; Cr, 
1-2 to 1-5 per cent. 

Before briefly describing the manufacture 
of one of the large bearings, it should be pointed 
out that no attempt is made to make the 
halves of the units interchangeable. First, 
for obvious reasons it would not be an economic 
possibility to make such high precision com- 
ponents interchangeable. Secondly, the rate 
of wear of a roller bearing in service is negligible 
and the possibility of a demand for individual 
component replacement is very remote. 

For all bearings the process of manufacture 
follows closely the same lines. The halves of 
the inner and outer races are cut from flat 
bar, with diagonal joints in the inner races 
and vee joints in the outer races, and are bent 
hot into semicircular form. After normalising 
and annealing, the joint faces are milled and 
from that stage onwards two halves of each 
race pass through the varipus processes of 
machining and grinding as a single unit held 
together on the different machines in special 
fixtures and clamping devices. 

After hardening and tempering the races are 
precision ground, starting with the borein the case 
of the inner race, after which the race is clamped 
on a master mandrel for finish grinding on 
outside diameters concentric with the bore. 
Similarly the outer race is finish ground first 
on the outside diameter and the race is held 
in a special clamp on an internal grinding 
machine and all other dimensions are worked 
up from the outside diameter. 

The split cages of gunmetal are cast in the 
firm’s own foundries, the halves being jointed 
for machining as a unit. After turning and 
boring to finished size, cylindrical pockets are 
bored to receive the rollers, which are retained 
by a cap ring riveted on the side of the cage. 

The rollers are turned and parted off from 
bar stock and rough ground prior to hardening 
and tempering, after which they are precision 
ground ready for assembly in the cages. 

The housing, of cast iron or fabricated (when 
necessary) is made in halves secured by high 
tensile screws, and is bored to receive the outer 





23-IN SPLIT ROLLER BEARING IN A BALL MILL 


turned to spherical form on 


outside. It fits a similar machined 
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and housing become a self-aligning unit. 
The pedestal and cap have machined joints, 
spigotted and secured by bolts or socket-head 
cap Screws. 
The housing completely encloses the bearing, 
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During the whole of the manufacturing pro- 
cesses, components are subjected to inter- 
operational inspection for close control of 
quality and dimensional accuracy, and during 
assembly of complete bearings, selective assem- 





LARGE THRUST RACES 


provides ample space for reserve lubricant, 
and at the ends a fine running clearance is 
bored and grooved to form labyrinth seals. 


bly is utilised, as is common in the roller 
bearing industry generally, to ensure correct 
internal diametric clearance. 


The Electrical Measurement of Strain 


A T a discussion meeting of the Measurements 

LAL Section of the Institution of Electrical Engi- 
neers in London, on Tuesday, November 22, 
1949, Dr. F. Aughtie opened a discussion on 
“The Electrical Measurement of Strain.” 

In his introductory remarks Dr. Aughtie 
stated that there were two fundamental 
reasons for the rapidly increasing use of elec- 
trical methods of measuring strain during the 
past ten years. One arose from the valve 
amplifier and cathode-ray oscillograph, whereby 
very great magnification and, hence, sensitivity, 
can be obtained without any loss of high-fre- 
queney response such as would result from a 
mechanical system. The other arose from the 
ability to observe remotely: sometimes this 
permitted measurement on parts otherwise 
inaccessible; more often it was valuable 
because a large number of measurements 
could be made, perhaps automatically, from a 
central position. When required, it was also 
usually possible to combine the outputs from 
a number of gauges to give a single output, 
which represented the actual quantity of 
interest, 

The strain gauge operated by the change 
of some electrical quantity either directly with 
the strain of the member concerned, or by the 
relative displacement of two parts of the gauge 
caused by the extension of a predetermined 
gauge-length of the member. Instruments of 
the latter type should, properly, be calied 
‘* electrical extensometers,” the term “ strain 
gauge ’’ being confined to instruments in which 
no first order correction was needed for errors 
in gauge length. 

Dr. Aughtie reminded the meeting that 
changes of capacitance and of self or mutual 
inductance had been used in the past and still 
found limited application to-day, but in most 
fields the modern resistance-wire strain gauge 
had displaced all other forms. This was for 
mechanical reasons; it was simple, easy to 
make and (with some qualifications) easy to 
apply, being merely glued in position. While 
not usually recoverable, the cost was sufficiently 
low—a few shillings—for this feature to be a ser- 
ious disadvantage in only relatively few cases. 
An additional mechanical advantage was that 
any correction for bending was frequently 
unnecessary, but when required could usually 
be done very simply and automatically by the 
use of a second gauge. 

The outstanding electrical disadvantage of 


the gauge was its low sensitivity. The propor- 
tional change of resistance was only about 
twice the strain, so that it did not often exceed 
3 parts in 1000. If this change was required to 
1 per cent, the resistance measurements must 
be made to 3 parts in 100,000. This was 
precision work and must often be done under 


field conditions. The problem became most 


acute when measurements had to extend over 
long periods: elaborate waterproofing pro- 
cesses then became necessary to keep zero 
drift down to a ‘tolerable value. 

Since only the proportionate change of 
resistance was required, the slide-wire bridge 
was admirably suitable and was now almost 
universal for static measurements. However, 
strain-gauge practices and techniques were 
developed in numerous laboratoriés during 
the war years, and, while there was a consider- 
able measure of agreement between many 
workers on many points, there remained sub- 
stantial points of marked disagreement. These 
seemed to go beyond mere personal preference, 
and it appeared that an individual’s deter- 
mination to master difficulties associated with 
certain aspects could still play an important 
part in successful use of the gauges. There 
was more difference of opinion over dynamic 
than over static measurements, but this was 
perhaps. due less to personal preference than 
to diversity of apparatus available to different 
workers. 

It was sometimes regarded as a disadvantage, 
said Dr. Aughtie, that the strain gauge was 
also sensitive to temperature, but since almost 
exact temperature compensation was easily 
obtainable, whereas few if any mechanical 
extensometers could be so compensated, it 
could be argued that the strain gauge was 
more useful from this aspect. 


GENERAL Discussion 

In the discussion which followed Dr. 
Aughtie’s introductory remarks, the importance 
of good high-frequency response of the amplifier 
and of the cathode-ray oscillograph cireuits 
used for dynamic measurements was empha- 
sised. The danger that in impact tests a 
c.r.t. trace might not give the true peak values 
attained, was mentioned, but fortunately this 
could always be checked by a scratch extenso- 
meter. Replying to this point, Dr. Aughtie 
emphasised that good amplitude-frequency 
response of the recording circuits was not suffi- 
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cient: unless the phase characteristic of the 
amplifier was also good, misleading results 
could be obtained. 

One speaker mentioned the’ great value of 
strain gauges for testing metallurgical speci- 
mens: they enabled deviations from linearity, 
yield point and hysteresis of materials to be 
found with great accuracy. 

Methods of strain-gauge construction were 
discussed in some detail. It was evident that, 
although the gauges were so simple, their 
mass-production to close tolerances raised 
considerable problems. Careful selection of 
wire was necessary as samples varied even 
between different spools of the same material. 
One factor limiting accuracy was the presence 
of end-loops, and a method of construction 
avoiding these, by welding thick end-connec- 
tions, was described. This also had the advan- 
tage that the gauge wires were accurately 
parallel to the strain so that cross sensitivity 
was eliminated. ; 

Methods of mounting gauges, particularly 
on curved surfaces, were the subject of some 
comment, the view being expressed that 
reliable fixing was being sought. Paper back- 
ing was, it was stated, unsatisfactory for high 
strain measurements, and this difficulty could 
be overcome by using the gauge “ face down- 
wards,” separated from the sample by some 
thin tissue, as used for lens cleaning, which 
would provide adequate insulation. 

The advantages of pulse, as against a.c., 
excitation were described and illustrated by 
lantern slides. By using 1 microsecond to 
10 microsecond pulses and a bridge circuit, 
followed by an electronic gate to remove any 
ringing produced at the rising front of the 
pulse, the flat plateau could be isolated and 
thus the advangages of d.e. working could be 
obtained without its drawbacks. This method 
was particularly suitable for multichannel 
work and a ten-channel apparatus was illus- 
trated. The use of a common amplifier for all 
the channels permitted a simple and compact 
design. 

The various forms of inductance gauge and 
their applications were also described. It was 
stated that these gauges could be made more 
sensitive, or capable of dealing with larger exten- 
sions, than the resistance gauge; they could 
also be calibrated before attachment and their 
linear range could be as large as required. 
Although more expensive than the resistance 
gauge, their working life was unlimited ; 
their applicability to frequency-modulated 
circuits made them particularly suitable for 
telemetering systems. Their employment with 
magnetic amplifiers was a promising line of 
development, and unlike resistance gauges, 
they could not be overstrained. 

An ingenious type of gauge, employing a 
flexible diaphragm, recently developed in the 
United States for the measurement of high 
pressures, was described as being almost 
independent of temperature variations, and 
adaptable for such purposes as the automatic 
drawing of indicator diagrams. 

The use of the transducer valve employing 
variations of inter-electrode spacing, was 
briefly mentioned. It was said to be par- 
ticularly suitable for mechanically-weak sys- 
tems as full-scale deflection may be obtained 
for a bending moment of a few gramme- 
inches. 

A critical discussion of materials developed, 
and it was stated that wartime supply diffi- 
culties had determined the type of wire origi- 
nally used ; present techniques had grown up 
about it. One speaker stressed the importance 
of obtaining greater sensitivity, which could 
only be achieved by fundamental research 
into the causes of the resistance changes. 

Approaching the problem from the point 
of view of the mechanical engineer, another 
speaker said that measurement of stress rather 
than strain was often required. Though the 
connection between the two was always 
assumed, the laws for the case of impact load- 
ing were largely unknown. It was particularly 
important to investigate the time-differential 
of stress at impact. 

Various electrical circuits for use with 
capacitance and inductance strain gauges were 
deseribed. By employing coupled circuits, 
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operating at a few Mc/s, very rapid changes of 
voltage with small displacements could be 
obtained with capacitance gauges. They were 
not, however, free from the major defect of 
the resistance gauge, namely, sensitivity to 
moisture, as water vapour had a considerable 
effect on permittivity. 





A Portrait of Bramah 


Ar the Institution of Mechanical Engineers 
last Friday, December 9th, a meeting of the 
Hydraulics Group to read and discuss a paper 
by 8S. P. Hutton, M.Eng., on “ Laminar Flow 
Aerofoil Theory and the Application of Analo- 
gous Methods to the Design of Kaplan Turbine 
Blades,” was preceded by the unveiling of a 
portrait of Joseph Bramah. 

Dr. 8S. F. Dorey, who presided during this 
ceremony, said that ihe present meeting was the 
first meeting of the Hydraulics Group, and the 
Council felt that the occasion might be marked 
specially by the unveiling of the portrait of 
Joseph Bramah, whose inventiveness and 
resource for many years in the eighteenth 
century did so much for the science of hydraulics 
and the putting into use of hydraulic apparatus. 

It might be of interest to recall the circum- 
stances in which the portrait was secured. In 
a discussion before the Newcomen Society, 
following a paper on Joseph Bramah and his 
inventions, reference was made to the fact that 
there existed no known portrait of Bramah. 
One of the speakers, however, read the following 
extract from the Sunday Times of December 27, 
1936 :— 

“It may interest your correspondents to 
know that in spite of Bramah’s dislike of sitting 
for his portrait, there nevertheless exists a 
portrait of this distinguished man. It is in my 
possession, having been in my family for many 
years. It was painted at the wish of my father’s 
mother, who was a daughter of Bramah.” 

Two members of the Institution, Mr. J. 
Lionel Daniels and Mr. Frank H. Towler, got 
into touch with the writer of this letter, Mr. 
Val Wood, of Richmond, and purchased the 
portrait, which they presented to the Institu- 
tion. The Council accepted the gift with 
pleasure and arranged for the picture to be 
hung in the Council Room, in company with 
the portraits of two other great imventors, 
Watt and Stephensor. 

At the recent ceremony Dr. S. F. Dorey called 
on Mr. Frank H. Towler to unveil the 
portrait. Mr. Towler said he felt that the 
Institution was doing Joseph Bramah great 
honour in placing this portrait, as-it pro- 
posed to do, in its Council Room, in which 
so many meetings of the Mechanical Engineering 
Research Committees of the Department of 
Scientific and Industrial Research were now 
taking place. Bramah was now in the com- 
pany of George Stephenson on the right and 
James Watt on the left. For that honour they 
had to thank the vision, purpose, imagination 
and enterprise of the President and Council of 
the Institution, and in particular of Sir Henry 
Guy. In the portrait of Bramah they would 
see quite clearly that evidence of vision, pur- 
pose, imagination and enterprise ; and, indeed, 
those were the essential qualities of discovery, 
invention and research. 

There were members of the Bramah family 
in the body of the hall, and he would ask one 
of the youngest of the Bramahs, Commander 
Bramah, to stand beside the. portrait as he 
unveiled it, because he had a striking likeness 
to Joseph Bramah. It was a great honour and 
pleasure to unveil the portrait of Joseph 
Bramah. Mr. Towler then unveiled the portrait. 

After Commander Bramah had spoken a 
few words, Mr. J. Lionel Daniels presented a 
short review of Bramah’s life and _ his 
achievements. The ceremony was ended when 
Dr. S. F. Dorey, on behalf of the members of 
the Institution, proposed a hearty vote of 
thanks to Mr. Towler and Mr. Daniels, which 
was carried by acclamation. 

— 

Raw Mareriats Guipe.—Details of nearly 400 
imported raw materials are contained in a new 
edition of “‘ Raw Materials Guide,” which has been 
published by H.M. Stationery Office, Price 1s. 6d. 
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A 3ft Radial Drill 


WeE have received particulars of the 3ft 
radial drill made by Adcock and Shipley, Ltd., 
of Leicester, which has recently been modified 
and improved. This machine, which has a 
capacity of lin in steel, is of the low-base 





IMPROVED RADIAL DRILL 


type and can be supplied with a standard 
box-table, as shown in the illustration below, 
or a swivel table. 

The arm of the machine is mounted on a 
east iron column, which can be moved ver- 
tically in an outer sleeve by means of an 
electric motor or hand-operated rack and 
pinion. Its saddle rums on vee and flats 
machined on the arm and carties a four-speed 
pole-changing motor unit, which drives 
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Oil Pipe-line for the 
Groundnuts Scheme 


An oil pipe-line 127 miles long has been laid 
through virgin country from Mtwara, on the 
East African coast, to Mtua, 20 miles west of 
Nachingwea, the operation headquarters of 
the Overseas Food Corporation for the Southern 
Province of the Groundnuts Scheme. This 6in 
welded steel pipe-line has been constructed 
to supply gas-oil and motor spirit for the con- 
tractors’ plant, agricultural machinery and trans- 
port services throughout the groundnuts area. 

In connection with this scheme three storage 
tanks have been built at Mtwara, and these 
tanks are filled through a submarine pipe-line 
by ocean-going tankers from Abadapn. One of 
the tanks is used for motor spirit and two for 
gas-oil, the total capacity of the three tanks 
being over 13,000 tons. From the pumping 
station at Mtwara to the storage tanks at 
Mtua the oil takes six days to pass through the 
pipe-line, which holds some 2500 tons of fuel. 
A booster station has been built some 45 miles 
from Mtwara to help the fuel over the highest 
point on the line, which is 1840ft above sea 
level. The maximum pumping rates through 
the line are about 26 tons of motor spirit or 
30 tons of gas-oil per hour. When it is required 
to change over from pumping gas-oil to motor 
spirit, or vice versa, a plug of water about | 
mile long is fed into the pipe-line to separate 
the two fuels. 

Six pumps have been installed on the pipe- 
line, three at Mtwara and three at the booster 
station. At each station one pump is kept 
working and one is used as a standby, whilst 
the third is kept as a spare unit. The pumps are 
of the eight-stage centrifugal type, driven by 
Waukesha Hesselmann oil engines, which can 
be run on either motor spirit or gas-oil. These 
pumps were originally installed in India for 
pumping fuel from Bombay to Assam. 

The United Africa Company, the managing 
agents for the groundnuts scheme in the early 
stages, appointed the Shell Company of East 





East AFRICAN PIPELINE 


the spindle through vee-belts. This four-speed 
motor is used in conjunction with a back 
gear to give eight spindle speeds, from 96 to 
1455 r.p.m. 

Automatic spindle feed is engaged by means 
of a hand lever and automatic disengagement 
of the feed can be arranged for at predetermined 
depths. Setting by feed depth control is faci- 
litated by use of a graduated dial on the 
saddle, three rates of automatic feed being 
available. The spindle runs in ball bearings 
in a quill having an integrally cut feed rack, 
and it is balanced by a clock-type spring, 
the tension of which can be readily adjusted. 


Africa agent for the line. The pipe-line, booster 
station, earth works for the storage tanks, &c., 
were constructed by Taylor Woodrow (East 
Africa), Ltd., and the tanks built by Alpheus 
Williams and Dowse. 

We reproduce on this page a photograph of 
one section of the pipe-line where it is supported 
on a trestle bridge over a dried-up river which 
floods during the rainy season. As the illustra- 
tion indicates, one of the interesting points about 
the construction of this pipe-line is that it is 
laid in sinuous fashion, continually ‘ snaking,” 
to allow for temperature expansion and con- 
traction effects. 


































Dec. 16, 1949 


Unusual Adaptation of a 
Mobile Crane 


We reproduce a photograph showing a 
;10bile crane which has been specially adapted 
for harvesting palm oil nuts by R. H. Neal and 
Co., Ltd., of Ealing. 

It has been customary for palm nuts to be 
gathered by natives either climbing up the 
trunks of the trees, or useing long Jadders in 
order to reach the husks of the nuts, which are 
situated at the top of the trees just under the 
large leaves, the height from the ground 
being up to 40ft. In order to speed up 
harvesting and reduce costs, a machine was 
required which would place a native in such a 
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the angle of the jib, and is capable of being 
rotated about a vertical axis. The platform is 
maintained in a horizontal position by means 
of a system of ropes, which automatically 
compensates for the jib movements. In front 
of a seat upon the platform is a handwheel on 
a column, by which the nut gatherer can revolve 
the platform about its axis to enable him to 
manceuvre into the most convenient position 
to cut and gather the nuts. A foot brake is 
provided to hold the platform in the required 
position. From the centre of the platform 
extends a chute down which the nuts are passed 
until the bucket receptacle is filled. The 
bucket is suspended from a rope passing over a 
pulley at the jib and head down to an indepen- 
dently controlled auxiliary hoist drum on the 

superstructure. The 

range of the machine 
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120 cuts per inch are provided. All of the 
driving gears are mounted on solid multi- 
splined ball journal bearings and are lubricated 
by means of a built-in pump designed to circu- 
late the oil at all swivel positions. 

The 1}in spindle is multi-splined in the drive 
part of its length and is bored to No. 5 Morse 
taper. It has a feed length of 15in. Each of 
the three models of the machine has quick 
spindle adjustment, fine hand feed and auto- 
matic trip motion to the feed, and the spindle 
is balanced by means of an enclosed weight. 

A master electrical switch in one corner of 
the saddle controls the start, stop and reverse 
motions of the spindle, and the up and down 
motions of the arm. The arm is of special 
double tubular section and can be swivelled 
through 360 deg. The pillar runs to the top 
of the 14in diameter ground outer sleeve and 
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position near a tree that he could gather the 
palm nuts (which, in the bunch, weigh about 
40 lb) safely and conveniently, and deposit 
them in a receptacle which could be lowered to 
the ground at convenient times. For this 
purpose a machine was required which would 
manipulate a platform upon which the nut 
gatherer could be stationed, and have a wide 
range of movement, both as regards height, 
radius from the centre of the machine and 
angularly with regard to the direction of travel. 

With these requirements in view it was 
decided to adapt one of the firm’s “NM” 
self-propelled diesel cranes which has a full-circle 
slewing superstructure. This machine has 
four travelling speeds, both forward and reverse, 
and is driven by a Ruston “2 V.T.H.” oil 
engine. It has five separate motions—travel- 
ling, slewing, derricking of jib, telescoping of 
jib, and raising and lowering of the bucket 
receptacle—all driven through independently 
controlled friction clutches. 

The jib is made in two halves and its length 
is varied by telescoping the upper half into the 
lower. This jib is derricked out or in by the 
derrick winch through a four-reeved rope pass- 
ing over pulleys attached to the lower of the 
two telescopic units. The telescoping motion is 
effected by the reeving of a rope from the normal 
hoist barrel over a pulley at the top of the lower 
section of the jib, down the inside and round two 
pulleys at the bottom of the upper section ; 
then up the inside to an anchorage at the top 
of the lower section. At the top of the jib is 
mounted a pivoted platform which is main- 
tained in a horizontal position irrespective of 


enables it to stand between two rows of trees 
and at one operation reach three trees. 

When it has been manceuvred into position 
the operator slews, derricks and telescopes the 
jib so as to place the platform with the gatherer 
as close as possible to the growing nuts, where 
he is able, by rotating the platform, to place 
himself in a convenient position to harvest the 
nuts. 


A Universal Radial Drilling 
Machine 


WE have received particulars of a range of 
motorised universal radial drillmg machines 
with a capacity of 24in in mild steel which are 
now being made by Kitchen and Wade, Ltd., 
of Halifax. These machines are made in three 
sizes with maximum spindle radii of 4ft 6in, 
5ft and 6ft ; in the illustration above a photo- 
graph of one of the 5ft machines is reproduced. 
In designing the machines special care was taken 
to provide secure locking means for the saddle, 
arm and column at all swivel positions. For 
the normal working positions of these units 
location pins are provided to facilitate setting. 

A 5 h.p. spindle-driving motor is mounted 
on the rear side of the saddle which, through a 
worm gear, can be swivelled 45 deg. on each 
side of the vertical setting. Drive from the 
motor to the spindle is transmitted through 
a nine-speed gearbox which gives a range of 
20 to 500 r.p.m. Three power feeds from 36 to 
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is fitted with ball bearings to facilitate arm 
movement. 





Dynamic Balancing Machine 


WE illustrate overleaf a dynamic balancing 
machine, made by Dawe Instruments, Ltd., 
130, Uxbridge Road, Hanwell, London, W.7, 
for determining the amount and position of the 
unbalance in small rotating parts, such as 
armatures, weighing up to 10 Ib. As described 
below, the instrument is designed to measure 
dynamic unbalance in two planes of correction. 
which are chosen arbitrarily to suit the work in 
hand. 

Balancing procedure can conveniently be 
described with reference to the photograph 
reproduced herewith. Before setting up, 
each workpiece is fitted with a numbered 
circular scale, which, in conjunction with 
a stroboscopic lamp, gives the angular position 
of the unbalance, as described later in this 
article. The workpiece is supported horizon- 
tally in V-mountings carried on light cradles, 
the position of which can be adjusted, within 
limits, to suit the size of the work. Special 
guards protect the cradle systems from damage. 
A light rubber belt drive from an electric motor 
mounted above the cradles is used to rotate 
the work. 

When the driving motor is switched on, any 
unbalance in the workpiece causes the cradle 
and supporting structure to oscillate and the 
movement is transmitted, by means of rods, 
to pick-up coils in the field of a permanent 
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magnet. This transmitted movement generates 
an alternating voltage, which is directly pro- 
portional to the amplitude of the vibration of 
the workpiece. The voltage is fed to an ampli- 
fier unit, the output of which is shown on an 
indicating meter, mounted on a vertical panel, 
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which forms the backboard of the equip- 
ment. When suitably calibrated, the meter 
gives a direct indication of the amount of out- 
of-balance in one or other of the two pre- 
selected transverse planes, in which the _cor- 
rections are to be applied to the workpiece. 

These transverse planes are selected by 
suitably setting the electrical circuits. Out- 
of-balance determinations are then made 
independently for each plane, by operation of a 
two-way switch mounted on the right-hand 
side of the equipment. Nearby is a second 
switch, which provides two alternative scales 
of sensitivity. 

The angular position of the unbalance with 
reference to the numbered scale fitted to the 
workpiece is obtained by a stroboscopic lamp, 
which gives a pulse of light each time the 
voltage in the pick-up coils changes from nega- 
tive to positive. Thus, the flashing of the 
lamp is triggered by, and synchronised with, 
the vibration caused by the unbalance of the 
rotating workpiece. By the stroboscopic 
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effect of this synchronised flashing, one of the 
numbered scale graduations will appear to 
stand still, indicating the angular position of 
the unbalance correction. 

The balancing machine, as illustrated here- 
with, is arranged for bench mounting, the over- 
all dimensions being approximately 22in by 
14}in by 17}in. Three levelling screws are 
fitted, together with a spirit level. The maxi- 
mum dimensions of workpiece are given as 
distance between centres. 13}in and length 
of body, llin. A speed range of 1000 to 
2700 r.p.m. is specified and the sensitivity 
can be estimated from the makers’ claim 
an unbalance of about 5mg-cm pro- 


that 
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duces a_ sensible meter reading. The 
equipment is designed for a 200-250V, 50 c/s 
power supply. 


———— 


An Industrial Truck 


A USEFUL power-driven industrial truck, 
with a wide range of application, is now being 
made by Phillips, Wallington and Co., Ltd., 
7la, Manchester Road, London, E.14.. This 
truck, as can be seen from the illustration 
reproduced herewith, consists of a fabricated 
tubular steel frame carried on two wheels at 
the rear and a double-wheeled power unit at 
the front. 

A 24 h.p. J.A.P. air-cooled petrol engine in 
the power unit is coupled through a gearbox, 
clutch and roller chain to a sprocket wheel on 
one side of the front axle. The unit is mounted 
on a turntable carried on rollers in an annular 
housing, which forms an integral part of the 
front of the frame member. The power unit, 
on its turntable, turns freely through a com- 
plete circle in the frame, to allow the truck 
to be driven or manceuvred in any required 
direction. A large steering-wheel is pivotally 
mounted on the top of the power unit at a 
convenient height for the truck operator, 
who walks alongside the truck, grasping the 
wheel. 

A control rod connects one side of the 
handwheel to a combined brake, clutch and 
accelerator lever on the power unit and 
the handwheel is spring loaded to one side, 
in which position the brake is automatically 
applied. When it is required to move the truck 
the steering-wheel is tilted against the spring 
load to disengage the brake and engage 
the clutch. Once the clutch is engaged the 
control lever operates the throttle of the engine 
and further tilting of the steering-wheel 
serves to accelerate the movement of the 
truck. So long as pressure is maintained on 
the wheel to tilt it in the required direction, 
the power drive is engaged and the truck 
moves along at speeds up to a maximum of 
3 miles an hour. The simple action of releasing 
the steering-wheel disengages the clutch and 
applies the brake. If it is required to push 
the truck along without 
the use of the engine, 
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the steering-wheel can be tilted into a hori- 
zontal position and locked by a pin, and at 
this setting both the clutch and brake are 
disengaged. 

The power unit complete with the turntable 
can be taken from the frame by the removal 
of readily accessible four high-tensile bolts, 
which hold it in position. The truck shown 
in the illustration is fitted with a skip designed 
to take 9 cubic feet or 12 cwt of material. 
This skip is balanced for easy tipping of the 
load and is quickly interchangeable with a 
platform with an area of 18 square feet. The 
truck is known under the trade name of the 
‘Mechanical Moke.” 
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A Mobile V.H.F. Transmitter- 
Receiver 


A NEW mobile transmitter-receiver (typ: 
“ P.TR.6”), introduced by the Plessey Com 
pany, Ltd., Ilford, Essex, has been specially 
developed for use in motor-cars and on motor- 
cycles. Employing amplitude modulation, the 
equipment operates in the 67:0—-100-0 Mce/; 
band and complies with the Home Office speci- 
fication and the Post Office specification con- 
cerning the private use of mobile v.h.f. amplitude 
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modulated equipment. A_ selective calling 
system is available, whereby any one, or all, of 
ninety units, each consisting of one or more 
vehicles, may be called at will from a central 
control point. 

In the case of motor-cycle installation, illus- 
trated herewith, the four main units—receiver, 
receiver selective calling unit, transmitter and 
power unit—are combined within two water- 
proof cases. Every effort has been made both 
to distribute the weight evenly and to keep the 
centre of gravity low. 

When installed in a car, the four units are 
housed within one container, which, as indi- 
cated in our second illustration, is suitable for 
fitting behind the instrument panel. Provision 
is made for the operation of a ‘‘ loudhailer ”’ 
speaker. 

In both cases the standby power consumption 
is only 23W. When installed in a car, the 
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receiver is fitted with a loudspeaker and a 
G.P.O. pattern handset, while on a motor-cycle 
a handset only is supplied, accommodated in 
the top of the receiver case. To announce an 
incoming call for the station the receiver 
selective calling unit operates a lamp, buzzer or 
bell, as preferred. 

The eleven-valve superheterodyne receiver is 
crystal controlled, and therefore requires no 
adjustment in operation, variations in audio 
output being compensated for by the efficient 
automatic gain control arrangements. The 
noise limiter, an essential part of this type of 
equipment, employs a series diode circuit. 

The crystal-coatrolled, five-valve transmitter 
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‘as an unmodulated radio frequency output of 
6W and provides 6W to 7W for operation of the 
‘loudhailer ” speaker. The handset employs 
« moving coil microphone with a “ press to 
talk’ switch. Mobile transmitters do not 
incorporate a selective calling unit. Power units 
operating from 6V, 12V or 24V d.c. and 200V to 
250V a.c., 50 cycles, are available. 





A Large Optical Glass 


A LARGE telescope disc for an American 
university has recently been completed by 
Chance Brothers, Ltd., the well-known scientific 
and optical glass makers. This disc of dense 
flint optical glass is 25in in diameter and nearly 
4in thick at its thickest edge. When it reaches 
the United States it will be ground and polished 
by the Perkin Elmer Corporation for use in 
the objective of a new Schmidt type telescope 
being built for the University of Michigan by 
the Warner and Swasey Company. 

The sequence of operations necessary for 
the production of this disc, which has taken 
some eight months to manufacture, are of some 
interest. First, a special melting of glass of the 
required composition to give the necessary 
refractive index was stirred to render it homo- 
geneous before being cast into a block weighing 
about half a ton. After cooling the surfaces of 
the block were polished in order to locate any 
portions containing slight defects which would 
impair the optical performance of the telescope. 
These defects were cut out and finally a portion 
of the block weighing about 250 lb was selected 
for use. This block was then heated to softening 
point and moulded to-the required circular 
shape. After the surfaces of the moulded disc 
had been polished to permit further inspection 
for defects it was annealed in an electric furnace 
—an operation which took some four weeks to 
complete. 

In final testing in the Chance laboratories 
the disc was inspected on an interferometer 
for optical homogeneity and afterwards with 
polarised light to detect the presence of any 
abnormal mechanical stresses likely to affect 
performance. We are informed that a second 
similar disc is now in process of manufacture. 


ERDING see 
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British Standards Institution 
All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 

Victoria Street, London, 8.W.1. 
RADIO INTERFERENCE SUPPRESSION ON 
MARINE INSTALLATIONS 

No. 1597: 1949. This Standard specifies the 
permissible limits of radio interference for fre- 
quencies up to 30 Mc/s, which must be satisfied by 
the electrical appliances and installations provided 
in a ship. Requirements are laid down relating 
to the radio receiving installations, the construc- 
tion of the wireless room, the wiring installation, 
and electrical machinery. Notes are given on the 
components used for suppression, and tests are 
specified. The appendices deal with items of th> 
electrical equipment of ships likely to cause inter- 
ference, and with the principles and methods of 
suppression. Diagrams of suppressors are included. 
It is understood that a radio interference measuring 
set, designed by the Electrical Research Associa- 
tion to meet Admiralty requirements on H.M. 
ships up_to 30 Me/s, is being manufactured by 
Electrical and Musical Industries of Hayes, Middle- 
sex. The Lords Commissioners of the Admiralty 
have stated that they have no objection to civilian 
organisations using the design and no charge will 
be made to cover the cost of development. The 
Admiralty set, a portable one, covers all the measur- 
ing tests prescribed in B.S. 1597. Price 4s., post 
free. 





GRAPHICAL SYMBOLS FOR GENERAL 
ENGINEERING: PART I, GRAPHICAL 
SYMBOLS FOR PIPES AND VALVES 


No. 1553, Part I: 1949. There has hitherto 
been some lack of uniformity in the symbols 
employed in the preparation of schematic and other 
diagrams of engineering plant generally, and the 
B.S8.I. has undertaken the preparation of a series 
of standards for graphical symbols by means of 
which particular items of plant can be conveniently 
identified. Part I of this series deals generally with 
pipes, valves and fittings used in connection therein 
and will be followed by others relating to more 
specialised fields. Price 2s., post free. 
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Electricity in the Cotton 
Industry* 
By F. W. COX, B.Sc.(Eng.), A.M.LE.E., and 
W. E. SWALE, M.L.E.E. 
No. Il—(Continued from page 687, Dec. 9th) 


Exvectric Drivina 


DETAILED comparisons of the relative costs 
of steam and electric driving ‘are largely 
academic to-day. The advantages of the latter 
are not seriously challenged, although not 
every point can be assessed definitely in a 
balance sheet. 

Principal Advantages.—In the traditional 
steam engine drive, with rope or gear trans- 
mission to line shafts, torsional oscillations 
exaggerate the cyclic irregularity (2 to 4 per 
cent) of the engine itself. In extreme cases 
speed fluctuations of up to 20 per cent have 
been measured. These result in the mill 
machinery having to run at a lower mean 
speed than is possible with the more even and 
more closely applied torque of the electric 
motor. Electric driving may result in an 
increase in production of up to 3 per cent in 
spinning, and up to 10 per cent in weaving and 
finishing. 

The even torque of the electric drive results 
in better quality, especially in finer yarn counts 
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doubt, the individual electric drive. This is 
almost invariably adopted for new textile 
machines. In fact, textile machinery makers 
have, in recent years, carefully studied the 
fitting of motors to their machines and are 
developing designs in which the machines and 
their associated motors form complete units, 
comparable with the practice in machine tool 
design. 

The advantages of individual driving are 
obvious in many directions. For instance, the 
reduction of transmission losses to the minimum 
and the even torque result in maximum possible 
quantity and quality of output. Absence of 
line shafting and belting improves natural and 
artificial lighting, and obviates soiling due to 
agitation of dust or oil droppings; it also 
materially reduces the risk of danger to per- 
sonnel. Absence of line shafting reduces 
weight and cost, both of mill fittings and of roof 
structures. Individual driving permits the 
greatest possible freedom in respacing (for 
whatever reason this may be carried out) and 
gives scope for erecting machines in correct 
sequence and having control designed in 
sympathy with the machine characteristics. 

The only real disadvantage is that individual 
driving may be rather more expensive in first 
cost; but this objection is generally out- 
weighed by the many advantages of the built-in 
drive. The authors ap- 
preciate that this par- 
ticular issue has aroused 
violent controversy, 
: and that muchingenuity 
Cylinder has been expended in 

devising well-laid-out 
L sectional group drives. 
Data regarding capital 








100 
H 75} Motor 
a 
S 60 Cylinder Cylinder 
@ 25 ' 
AS L 1 L 1 1 
0 20 40 60 800 








cost and efficiency of 
such special designs 
would be valuable. 





APPLICATION OF 
INDIVIDUAL DRIVES 


There is a wide var- 
iety of mechanical char- 
acteristics in cotton 
processing machinery, 
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(a) Driving belt slack. 
(6) Driving belt at normal tension. 
(c) Driving belt very tight (solid drive). 


Fic. 5—Starting Characteristics of an Individyally Driven 
Carding Engine, IUustrating Effects of Belt Tightness 


and cloths. The introduction of new machinery 
and the respacing of old machinery are greatly 
facilitated. 

The different stages in preparation, spinning 
and weaving tend to get out of phase, and 
certain sections of a mill often have to be 
worked separately whilst other portions are 
idle. Electric driving makes this possible 
without waste of power. 

Loads are tending to increase, owing notably 
to the higher standard of lighting required. 
Owing to deficiencies in the steaming capacity 
of old boiler plant, often the only practicable 
way to obtain increased power is to utilise the 
public supply. 

Group and Individual Drives.—In a few early 
schemes, the mill engine was replaced by a 
single large motor. This method eradicated 


the cyclic irregularity of the engine, often . 


permitting the shafting to run 2 to 3 per cent 
faster. On the other hand, it preserved the 
inflexibility, torsional effects, high friction 
losses and other defects of the engine system. 

The next step was to use sectional group 
drive, a motor being applied to each main 
shaft. This method is still popular since, with 
low capital outlay, it removes the heavier por- 
tions of the mechanical transmission systems, 
facilitates a measure of overtime working and 
is generally easily accommodated in existing 
mills. 

The latest step towards perfeetion is, without 


* Abstract. Paper, Institution of Electrical Engi- 
neers, London, Nov. 10, 1949. 








which has made ex- 
tensive demands on the 
ingenuity of motor and 
control gear makers. 

General Factors.—The 
squirrel-cage induction 
motor is used in the 
great majority of indi- 
vidual drives, its sim- 
plicity, robustness, and 
low cost generally outweighing the occasional 
disadvantage of a fixed speed. Owing to this 
choice a high degree of reliability is achieved, 
though, even so, it appears that the value of 
routine maintenance of electrical plant is not 
yet fully appreciated by mill managers. 

The motor characteristics selected must cater 
for the comparative weakness of the material 
during yarn formation, for the exacting demands 
of the loom and for the requirements of tension 
control during preparation for the loom and in 
various finishing processes. Selection is com- 
plicated by the inertia and working cycles of 
the machines, by the dependence of static 
friction on temperature, types of bearings, 
tightness of machine bands, tapes and belts, 
&c., and by the wide range of processing speeds, 
weights of material and classes of product to 
be catered for on the same machine. All types 
of mechanical power -transmission media are 
used, by far the most popular being the endless 
vee belt. 

In general, the machine tender’s mode of 
operation is retained, full use being made of 
limit switches (with under-voltage protection) 
for actuation by setting-on handles, push-rods, 
&e. Electric control points and_ electro- 
magnetic brakes have been extensively applied 
to facilitate control of the machine. 

Larger auxiliaries such as pumps and fans 
(up to 100 h.p.) use induction motors whose 
types and method of starting are determined 
mainly by the capacity of the mill supply. 

Spinning Mills.—The largest process motor 
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in a spinning mill rarely exceeds 15 h.p., and 
squirrel-cage motors with direct-on-line starting 
are generally installed. 

In view of the large amount of cotton fibre 
present in processing rocms, it is British prac- 
tice to use either totally enclosed or totally 
enclosed fan-cooled motors. In America, on 
ratings of 2 h.p. and over, it is customary to 
use a “ lint-free’? motor having a protected 
enclosure with large ventilation openings and 
smooth surfaces. 

The machines employed for the opening, 
cleaning, conveyance and lap (sheet) formation 
of the cotton may often be stopped for cleaning, 
&c., for a few hours per week. They are 
adequately catered for by modern squirrel-cage 
motors with speeds of 960 or 1450 r.p.m., which 
give ample starting torque when direct-on-line 
started. In many cases the associated feeders 
and fans are driven from the machines, which 
may also be combined with one another. For 
such combinations the trend is to drive each 
main cylinder or beater separately. Mechanical 
lay-out on the majority of these machines is 
best suited by flat-belt drives, which also offer 
a valuable safety factor in their ability to slip 
in the event of jamming of the machine 
cylinders. 

Single-process lapping is becoming more 
popular in the trade as it provides automatic 
and improved control of blending, weight and 
thickness of laps. In this system undue hand- 
ling is eliminated, combinations of the above 
machines being linked in definite sequence of 
pneumatic trunking or lattice conveyors. To 
ensure a regular rate of feed, to avoid over- 
feeding, to allow removal of completed laps, 
and in some cases to cater for variation in the 
sequence of machines, the various machines 
are electrically interlocked. 

Magnetic extractors and low-voltage elec- 
trical detectors are used at various points in 
the opener line to prevent metallic bodies from 
entering the- machines and constituting serious 
danger of fire. 

The completed laps of cotton are converted 
into sliver form on carding engines. Whilst 
the power demand when running (on normal 
cotton) is only in the region of 1 h.p., the high 
inertia of the card cylinder entails the develop- 
ment of a relatively large amount of heat in a 
squirrel-cage motor during the starting period. 
In recent years the problem has been solved 
most satisfactorily by the use of a high-torque 
squirrel-cage motor with endless flat-belt drive. 
The motor is of the totally enclosed type having 
a relatively large heat-storage capacity and is 
started direct-on-line. Fig. 5 illustrates the 
effects of tightness of the belt on the starting 
time and current demand ; it will be seen that, 
with normal tension, sufficient slippage occurs 
for the motor to attain almost full speed before 
the card cylinder commences to move. The 
overload trips of the motor starter must cater 
for this prolonged start without loss of protec- 
tion during normal running, and both thermal 
and magnetic types are used. The motor is 
preferably lug-mounted under the lap end of 
the card, taking up little or no extra floor space. 
The reverse running of the cylinder, necessary 
for fast grinding, is easily obtained by the use 
of a reversing device in the starter, suitably 
protected against accidental operation. 

The remainder of the machines involved in 
the spinning processes exhibit similar speed/ 
torque characteristics, as illustrated in Fig. 6. 
The breakaway torque due to static friction 
on a machine having plain bearings lies in the 
region of 1 to 1-5 times full-load torque, mainly 
depending on the local temperature, lubrication 
and mechanical condition of the machine. Once 
in motion the resistant torque falls rapidly to 
0-4 to 0-6 times full-load torque, whence as 
speed increases it gradually increases to full- 
load torque, first in a linear manner which 
gradually tends towards a square law curve 
as the effects of windage become more pro- 
minent. When ball and roller bearings are 
fitted the initial values are reduced appre- 
ciably. It must be remembered that until 
finally spun the material being processed has 
virtually no cohesion, and excessive changes 
in the rate of acceleration must be avoided. 
Doubling Milis——Motors of up to 25 h.p. 
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are now used on doubling frames, the higher 
ratings being necessary for the heavier yarns 
demanded by the tyre and belting trades. 

Generally over 80 per cent of the power is 
expended in the doubling process itself, the 
remainder being used on winding frames and 
auxiliaries. Better quality material demands 
gassing frames and other winding frames. 

Doubling frames are nowadays almost 
invariably of the ring type, similar in construc- 
tion to the ring spinning frame. The driving 
problems are very similar, but are modified by 
three major differences. In the first place, the 
yarn is already spun and is fairly strong. 
Secondly, a far greater proportion (up to 63 
per cent) of the power is expended on the yarn 
itself as apart from friction in the machine. 
Lastly, the doubling frame is generally called 
upon to cover a far wider range of material 
than the spinning frame. Thus the relative 
breakaway torque is lower than for a similar 
ring spinning frame and care must be taken to 
avoid excessive starting torque from the motor 
if initial snatch is to be avoided, particularly 
where the machine is fitted with ball and roller 
bearings. 

The gassing machines are driven through 
gears by standard squirrel-cage motors mounted 
inside the end frames. 

Weaving Sheds.—The individual machines 
used in preparing the yarn for the loom and 
for the weaving process require low powers, 
up to, say, 6 h.p. The weaving process itself 
absorbs over 90 per cent of the overall power 
demand. 

Much progress has been made in recent years 
in the machines for rewinding the yarn into 
lengths suitable for warp and weft on the loom. 
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drawing frames and speed frames. Curve B: Ring- 
spinning frames with ball and roller bearings. 
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Fic. 6—T ypical Torque /Speed Curves 


Higher speeds are now used, a typical modern 
cone winder having two 2 h.p. or 3 h.p. motors. 
Increased linear speeds are also in use in warping 
(spooling) the warp yarns on to the loom beams, 
a typical machine being fitted with a 3 h.p. 
motor, an electrical detector stop-motion device 
and an electromagnetic brake. 

The warp yarns are often treated on sizing 
machines, where constant linear speed is of 
great importance. In this country mechanical 
methods of speed control are still used, but 
electronic and other electrical methods of more 
precise control are now being introduced. 

Cotton looms generally require from 3 h.p. 
to 1} h.p., except for the heavier canvas and 
belting looms, which may require up to 3 h.p. 

Finishing Factories—The diverse require- 
ments of the bleaching, dyeing, printing and 
finishing sections of the industry, together with 
the comparatively high value of the processed 
material and the dependence on market and 
fashion (the majority of firms act on a com- 
mission basis) present a sharp contrast to the 
spinning and weaving sections. 

Individual drives are applied extensively to 
cater for the scattered nature of the machinery 
lay-out, together with the speed control required 
on some 60 per cent of the machinery. The 
larger machines, such as mangles and calenders, 
may require powers of up to 80 h.p., but the 
majority of machines require between 5 h.p. and 
20 h.p. For the bleaching and dyeing sections 
precautions must be taken against the ingress 
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of water, steam, acid or alkaline fumes into tl:e 
electrical equipment. Motors of dripproof 
enclosure should have windings specially imprez- 
nated for such conditions. Where totaliy 
enclosed motors are used adequate breathing 
facilities should be provided to avoid internal 
condensation on cooling. 

The driving of singeing, bleaching, washing, 
beetling and wince-dyeing machines, together 
with pumps, fans and other auxiliaries, calls 
for no special comment. Dye-jigs, in view of 
their small power requirements, location in 
rows and slow-driven speeds, have often been 
driven in small groups. This drive leaves much 
to be desired, since the repeated transfer of 
material between the two rollers causes ‘speed 
variation often approaching 3:1, with con- 
sequent variation in tension whilst dyeing. A 
mechanical differential drive improves this 
condition, but is difficult to control and absorbs 
considerable power. Various electrical drives 
have been successfully applied, notably d.c. 
machines with armatures in series and separately 
controlled fields. A recent method, giving good 
results, has used an a.c. slip-ring motor with 
sufficient external rotor resistance permanent], 
in circuit to give a crude series characteristic. 
The ensuing low efficiency has not been serious, 
owing to the low power involved. 

Calenders, mercerising ranges and smaller 
mangles are generally driven by slip-ring 
motors to cater for the threading speed of 
about 20 per cent of full speed and high break- 
away torque of up to 1-5 times full-load torque. 
Facilities for frequent reversal and _ speed 
regulation over a range of 2: 1, where required 
for differing cloths or yarns, are provided by 
drum-type controllers. 

Cloth printing and some stentering machines 
require wider speed ranges with more accurate 
control. On the printing machines a low 
“registering ”’ speed of about 10 per cent of 
full-load speed is required, with a printing speed 
range of from 3:1 to 10:1, depending on the 
patterns, cloths and number of rollers to be used. 
Drying and stentering ranges require a low 
threading speed and a running range of from 
3:1 to 6:1, depending on the type of fabric. 
All these machines exhibit constant torque 
characteristics with a particular fabric, but the 
torque varies with the type of fabric being pro- 
cessed. All the traditional methods of variable- 
speed driving have been successfully applied, 
notably the multi-wire d.c. system, Ward 
Leonard equipments, and a.c. commutator 


motors. For stenters, electronic methods of 
control have proved extremely successful 
particularly when automatically controlled 


from a tension or humidity-measuring device. 

In this country the batch system of process- 
ing is in general use, the material being handled 
or stored after processing on each machine. 
In the United States the trend for some years 
has been towards continuous or sequence 
processing, the material passing directly from 
one machine to the next. Whilst the types, 
grades and quantities of materials often differ 
from those processed in this country, there seems 
little justification for the apparent lack of 
interest here in the sequence system. 


PoweER Factor CoRRECTION 


In the various sectioas of the cotton industry 
the system power factor generally lies between 
0-65 and 0-85 lagging, individually driven 
weaving sheds, in particular, tending towards 
the lower figure. The insertion of power factor 
or kilovolt-ampere demand clauses in supply 
tariffs, extensions where the system is already 
working to maximum capacity at a low power 
factor, and avoidance of excessive losses and 
voltage drops, indicate that power factor 
correction is advisable from both the economic 
and technica! aspects. 

Practice follows generally accepted lines. 
In the past many group drives have been 
powered by motors of the synchronous type, 
but to-day static capacitors are almost 
invariably used. On motor ratings of about 
8 h.p. and above the capacitor is normally 
connected across the motor terminals. On 
systems where a large number of smaller motors 
are involved, capacitors may be connected in 
various distribution points, but it is preferable 
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to use relay-operated equipment. ‘Two main 
classifications of automatic power factor control 
are in use; in the first of these single or multi- 
stage control relays are energised by the anguler 
displacement of the coils of a single-phase 
induction-pattern wattmeter type of instrument 
connected as a sine meter. Power factors other 
than unity cause the movement to deflect, a 
contact arm on the shaft engaging either of two 
fixed contacts. This energises a reversible 
induction motor which drives a camshaft on 
which rocker arms are arranged to tilt mercury 
switches. These operate the capacitor con- 
tactors in steps until compensation appropriate 
to the load has been provided. In the second 
system each capacitor is controlled by a relay- 
operated contactor. The equipment is arranged 
to switch the capacitor into circuit when the 
system current reaches a predetermined value, 
and also to switch it out again at a slightly 
lower current. 

Recently, experimental installations have 
been made in individually driven weaving sheds, 
using small capacitors connected across each 
loom motor. 

(The remainder of the paper was mainly 
devoted to more complex applications, meter- 
ing, and miscellaneous uses of electricity, 
including lighting and electric control devices.] 


ik teen 3k 2, 
Continental Engineering News 
Public Works in Belgium 


Recently Monsieur Buisseret, Belgian 
Minister of Public Works, gave details of the 
public works programme of his department. 
With regard to highways, he said it was of 
major importance to widen the roadways. At 
present the width of Belgian main highways 
was 29ft, and it was estimated that a 41ft wide 
roadway was necessary for modern traffic. 
This presented many difficult problems and the 
solution seemed often to lie in dividing the 
existing highways into two one-way roads. 
This solution had been adopted for the Brussels- 
Antwerp and Brussels-Ostend hnghways. The 
construction of an important route, called 
‘** Route de Wallonie,”’ was contemplated, and 
it was intended to build some 450 miles of new 
roads within the next ten years. By the end of 
1959 it was hoped that all bridges damaged 
during the war would be restored. 

Concerning Belgian harbours, 831 million 
Belgian francs (about £6 million) had been 
granted for the reconstruction of the ports of 
Antwerp, Ghent and Ostend. By the end of 
1949 all damage sustained by the Belgian 
waterways would be repaired. The Ministry 
intended to start in 1950 the construction of a 
locked dam at Neuvill-sous-Huy, to improve 
communications between Liege and Namur. A 
quay was being built in Ostend for the car ferry, 
and various works were to be carried out in the 
ports of Antwerp, Ghent, Zeebrugge and Liege. 
In Antwerp, where works for the construction of 
an oil harbour were advancing satisfactorily, it 
was hoped to start in 1950 the erection of a 
second lock at Kruisschans. 


Hydro-Electric Plants in Spain 

During September the Las Conchas, 
hydro-electric plant on the River Limia, 
situated in the province of Orense, near the 
Portuguese border, was officially opened. The 
plant is operated by the S.A. Fuerzas Electricas 
del Noroeste (F.E.N.O.8.A.) and is expected to 
produce about 100 million kilowatt-hours 
annually. The maximum head is about 700ft 
and the storage reservoir retains some 100 
million cubic yards of water. The dam, of the 
gravity type, is 150ft high and is curved in plan ; 
its construction involved the placing of 91,000 
cubie yards of concrete. Water is led to the 
power station by means of a concrete-lined 
circular tunnel, 4750ft lorig and 103ft in dia- 
meter. The power-house is equipped with two 


vertical Francis turbines of 16,200 h.p. Two’ 


transmission lines, Conchas-Vigo and Conchas- 
Peares are now in service, and a third line will 
be built later. The F.E.N.O.S.A. Company is 
also erecting another hydro-electric plant, 
called Los Peares, on the River Mino, which will 
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be completed in about 1951. The dam at this 
project will be a concrete structure of the 
gravity type, 290ft high, with a volume of 
520,000 cubic yards of concrete. The annual 
output is estimated at 350 million kilowatt- 
hours and the power-house will be equipped with 
three vertical Francis turbines of 73,800 h.p. 


Reconstruction of the Vianen Bridge, 
Holland 


The first Vianen bridge was built over 
the Lek River near Vianen, Holland, on the 
Utrecht—-Endhoven highway in 193?. It was 
destroyed during the war, and the permanent 
steel bridge erected to replace it has recently 
been completed. The new bridge is similar in 
design to the pre-war structure, and consists 
of a central tied arch span, 525ft long, flanked 
on both sides by four approach spans of the 
plate girder type, with an overall length of 
573ft. The arch ribs of the central span have 
a box-shaped cross section and their thickness 
varies from 9-1ft at the springings to 12-2ft 
at the crown. The rise of the arch is 91ft and 
the roadway is carried on a concrete slab resting 
on steel beams. The reconstruction work was 
carried out by the firm, Werkspoor. 


Shipbuilding in Sweden 

Swedish shipyards take second place 
after Great Britain among builders of new 
tonnages. Of 1007 vessels of more than 1000 
gross tons under construction, 422 will be 
launched in Great Britain, 159 in Sweden, 
71 in France, 64 in the United States, and 27 
in Japan. 

An 8800-ton tank motorship, ‘‘ Svanaas,” 
built by Gétaverken, now delivered to 
her owners, has an overall length of 435ft, 
a beam of 55ft, and 32ft of moulded depth. 
The main six-cylinder engine develops 5300 
h.p., giving the ship a speed of 14-25 knots, 
fully loaded. 


or Port of Stockholm, Thirty Years 


The Free Port of Stockholm, which is 
celebrating this year its thirtieth anniversary, 
is well equipped with cold-storage and freezing 
installations, grain silos, &c. The length of 
quays total some 1500 yards, affording suffi- 
cient space for ten or eleven ocean-going 
vessels. There are at present over forty large 
cranes, including eight double cranes, as well 
as two pontoon cranes, with a capacity of up 
to 60 tons. A further fourteen cranes are 
on order and will be in use in the near future. 
Under a scheme for the extension of the port, 
which covers an area of some 75 acres, now 
being studied by the authorities concerned, 
the entire area will be replanned, the quay- 
side lengthened and the warehouses enlarged. 


Reconstruction of the Szeged Bridge 


The Szeged highway bridge over the 
River Tisza at Szeged, Hungary, was built in 
1880-83 to the design of the French engineer, 
G. Eiffel, associated with a Hungarian engineer, 
J. Feketehazy. The bridge was an iron 
arch structure of four spans, with an overall 
length of about 1220ft. In 1943 it was de- 
stroyed by the Germans. 

In 1947 the Hungarian Highway Bridge 
Office prepared the design for a new steel 
bridge with an arch span 480ft long over the 
river and three approach spans of the plate 
girder type with lengths varying from 230ft to 
300ft. The reconstruction of the Szeged bridge 
which was recently completed, required the 
placing of 260 tons of steel, 1300 cubic yards 
of concrete and 1950 cubic yards of stone ; the 
cost was 33 million Forints (about £900,000). 


Nuclear Research in Sweden 


The Swedish Government recently 
granted a further sum of 950,000 Swedish 
Crowns (£65,000) to a number of scientists and 
scientific institutions in Sweden for atomic 
research. The work will be carried out at 
several Swedish scientific academies and insti- 
tutes, and will be concerned with nuclear 
physics, isotope isolation and cyclotron con- 
struction. 


Personal and Business 


Mr. T. J. Sates has been appointed marketing 
director of the North-Western Divisional Coal 
Board. 


Mr. HERBERT TRACEY is retiring at the end of 
the year from his position as chief publicity officer 
of the Trades Union Congress. 


Sir ERNEST OPPENHEIMER and Mr. Robert C. 
Stanley have been appointed honorary presidents 
of the Copper Development Association. 


Mr. H. West, M.I.Mech.E., M.I.E.E., has been 
appointed assistant chief electrical engineer of the 
Metropolitan-Vickers Electrical Company, Ltd. 


Mr. K. E. Carne, A.M.I.Mech.E., has been 
appointed industrial consultant to the Miles-Martin 
Pen Company, Ltd., 67, Brook Street, London, W.1. 


E. H. Jones (Macutve Toots) Ltd., states that 
Mr. E. J. Abbey has joined the staff of its premises 
in Dover Street, London, W.1, to take charge of 
export sales. 


TuBEs AND Firtines (WHOLESALE), Ltd., of 
115-119, West Street, Bristol, 3, announces that 
it has changed its name to Tubes and Fittings 
(Bristol), Ltd. 


THe Rapip MAGNETTING MACHINE COMPANY, 
Ltd., Lombard Street, Birmingham, 12, announces 
that its telegraphic address is now ‘ Magnetism, 
Birmingham, 12.” 

THE LEE CONSERVANCY CATCHMENT BOARD states 
that its Engineer’s Department has been moved to 
The Grange, Crossbrook Street, Cheshunt, Herts 
(telephone, Waltham Cross 4211). 


THE EnouisH Exectric Company, Ltd., states 
that Mr. T. E. Calverley, A.M.I.E.E., has been 
appointed chief engineer of the rectifier department, 
with headquarters at the Stafford works. 


ASSOCIATED BritisH Om Enoerygs, Ltd., 
announces that the company responsible for hand- 
ling all its export orders is to be known in future as 
Associated British Oil Engines (Export), Ltd. 


Mr. C. A. P. SouTHWELL has been nominated as 
President of the Institute of Petroleum for the 
session 1950-51, and not of the Institute of Fuel as 
inadvertently stated in our issue of December 2nd. 


Mr. Norman A. CoLiarD has been appointed to 
the staff of the Hamworthy Engineering Co., Ltd., 
and British Combustion Equipment, Ltd., and will 
assist the directors in developing the sales organisa- 
tion of both companies. 


THE Lonpon Miptanp REGION oF BritTIsH 
Rattways announces the following appointments : 
—Mr. R. L. MclIlmoyle, assistant engineer (new 
works), civil engineer’s department, Euston, and 
Mr. F. J. J. Prior, district engineer, Derby (South). 


Mr. H. S. Lewis, London manager of Richard- 
sons, Westgarth and Co., Ltd., is retiring at the end 
of this month after twenty-two years in the com- 
pany’s service. He is to be succeeded by Mr. E. A. 
Eborall, who joined the company as assistant London 
manager in June last. 


Str Wit11am A. McCatium, K.B.E., who has 
been managing director of the British Structural 
Steel Company, Ltd., Buenos Aires, since November, 
1923, has retired from that office. He continues to 
serve as a director of the company, which is a sub- 
sidiary of Dorman Long and Co., Ltd. 


Mr. J. F. Woop, A.M.I.C.E., informs us that he 
will shortly relinquish his appointment with the 
United Steel Companies, Ltd. He has been general 
manager of the Wellingborough plant for seventeen 
years. Mr. Wood proposes to open an office in 
London early in the New Year, where he will prac- 
tise as a foundry consultant and agent. 


THe INTERNATIONAL GENERAL ELECTRIC Com- 
PANY OF NEw York, Ltd., announces the retire- 
ment of Mr. V. J. Radbone, from the position of 
chairman and managing director. He has been in 
the company’s service for forty-three years. Mr. 
K. K. Boynton, European vice-president of Inter- 
national General Electric Company Inc., with 
headquarters in Paris, has been appointed chairman 
of the London company; Mr. B. R. Sankey has 
been appointed acting managing director; Mr. A. 
MacArthur has been elected a director, and Mr. 
A. T. Neale has become chief European auditor. 





-—-— 


“Art AnD Inpustry.”—The January, 1950, 
issue of our contemporary, Art and Industry, 
appears in a larger format, reverting to the times 
before the paper shortage, and in that issue there 
appears an article that will particularly appeal to 
engineers. Written by Mr. Mark Hartland Thomas, 
chief industrial officer of the Council of Industrial 
Design, the article is entitled “‘ Human Aspects of 
Industrial Design,” and it reviews the spread of 
industrial design from engineering at one end to 
fashion at the other. 
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Industrial and Labour Notes 


Iron and Steel Production 

The British steel industry’s production 
rate in November came very near to the highest 
output ever recorded. Production of steel 
ingots and castings averaged 314,600 tons a 
week in November, which represented an annual 
rate of 16,358,000 tons. A year ago in Novem- 
ber production was running at an annual rate 
of 15,760,000 tons. Pig iron output during 
November averaged 187,400 tons a week, which 
indicated an annual rate of 9,745,000 tons, 
compared with 9,636,000 tons in November 1948. 
Commenting on the steel figures, the British 
Iron and Steel Federation points out that during 
the first three quarters of this year production 
was running at an annual rate of 15,449,000 
tons. With higher figures for October and 
November, and still allowing for some fall over 
the Christmas holiday period, the industry 
should achieve the upper limit; of the target of 
from 15,250,000 tons to 15,500,000 tons set by 

the Government in the Economic Survey. 


The Coal Board’s Quarterly Statement 
The National Coal Board has now pub- 
lished its statistical statement for the third 
quarter of 1949. It shows that the amount of 
coal raised during the quarter for disposal 
commercially by the Board was 43,571,503 
tons, to which must be added 2,499,605 tons 
required for mine consumption, and 1,003,218 
tons of miners’ coal, giving a total output of 
47,074,326 tons. The Board points out that, 
on account of holidays, the results for the third 
quarter of 1949 cannot reasonably be compared 
with those of the second quarter, the saleable 
output of coal lost through holidays alone in 
the third quarter being about 4,500,000 tons. 
As to the financial results, the Board’s 
statement shows that at the end of the third 
quarter there was a surplus of £2,350,235, after 
making allowance for profits tax and the interest 
and interim income payable to the Minister of 
Fuel and Power. In the second quarter of the 
year, the surplus was £2,491,883, though in 
the third quarter of 1948 there was a deficit 
of £372,943. Proceeds of the sale of coal in 
the third quarter of this year totalled 
£113,528,884 and total production costs 
amounted to £107,203,649. Of this latter sum 
wages accounted for £69,571,285, roof supports, 
general stores and repairs for £16,007,611, coal 
and power consumed for £6,153,234, and other 
costs (including depreciation) for £15,471,519. 
Average earnings, including the value of allow- 
ances in kind, of all colliery workers amounted 
to £8 5s. 8d. a week, the average earnings 
of underground workers being £8 15s. 9d. 


British Overseas Trade 

The Board of Trade announced on 
Saturday last that the value of United Kingdom 
exports in November had been estimated pro- 
visionally as £160,400,000, which was £4,400,000 
above the October total, and £400,000 in excess 
of the record established in March. The daily 
rate of exports in November, according to the 
Board’s statement, was 3 per cent higher than 
in October and 9 per cent higher than in 
November last year. Re-exports in November 
were estimated to have reached a value of about 
£6,000,000. The provisional figure for imports 
in November, the Board said, was £201,500,000, 
or £2,600,000 more than in October. The 
excess of import value over total export value 
was, therefore, £35,200,000, which was 
£2,500,000 less than in October, and the lowest 

visible adverse balance recorded since March. 
The President of the Board of Trade, Mr. 
Harold Wilson, has just returned from a visit 
to the U.S.A., and on Thursday of last week, in 
company with the Chancellor of the Exchequer, 
he addressed a Press conference in London. In 
the course of his remarks, Mr. Wilson said that it 
came as a surprise to many of the Americans 
whom he met that our export trade was not 
in the hands of Government Departments or 
public corporations. It was “virtually free 
from any form of Government control,” except 


those which, by restricting supplies to the 
home market, or in some cases to other less 
essential overseas markets, were designed to 
encourage exports to the dollar area. It was 
made very clear, Mr. Wilson asserted, that there 
was a demand sufficient, at present prices, to 
enable our exporters within a reasonable time 
to treble their exports to the U.S.A, 

Mr. Wilson added that in the U.S.A. he heard 
far too much of “sellers in this country who 
permitted dollar buyers coming to this country, 
cheque book in hand, to return without placing 
orders, with no more excuse than that our order 
books were full, and that it was easy enough 
to sell in other markets.” That, he suggested, 
was not good enough. It was the duty, and to 
the interest, of every exporter in this country 
to ensure that dollar inquiries were dealt with 
promptly, ahead of deliveries to other countries. 


Joint Consultation on British Railways 

A document explaining the arrange- 
ments agreed upon for closer staff consultation 
has been circulated to the 635,000 employees 
of British Railways. The document has been 
signed by Sir Eustace Missenden, chairman of 
the Railway Executive, and by the principals 
of the trade unions concerned. The object of 
the ,arrangements defined in it is to promote 
greater co-operation in the running of British 
Railways and good relations between manage- 
ment and staff in all grades and departments. 

The arrangements are claimed to be in 
accordance with the Railway Executive’s 
declared intention of taking the staff more 
closely into its confidence and explaining its 
policy and problems to them. Without inter- 
fering with the agreed negotiating machinery 
for wages and conditions of service, the new 
consultative procedure will cover subjects 
related to the actual administration of British 
Railways which are outside the defined scope 
of the wages negotiating machinery. Con- 
sultation at all levels corresponding to those of 
the negotiating machinery is promised, and the 
Railway Executive and the unions have agreed 
to give every assistance to ensure the smooth 
running of the scheme. 

To give effect to the agreement the document 
says that the Railway Executive has under- 
taken to give prior indication to the staff of 
contemplated lines of action; to arrange for 
the discussion of such proposals with staff 
representatives at the appropriate level; to 
give careful consideration to staff representa- 
tions on such proposals, and to notify the staff 
of the decisions reached by the management. 
It is added that “‘ in circumstances in whieh it 
is not practicable or desirable to give effect to 
staff representations, the staff will, where 
necessary, be told the reasons.” 


Labour Turnover 

A year or so ago, the British Institute 
of Management published a booklet entitled 
‘** Labour Turnover,” the purpose of which was 
to draw the attention of managements to a 
hidden source of inefficiency as well as to a 
practice for detecting it. At the same time, 
various industrial undertakings were invited 
to submit to the Institute, for subsequent 
publication, their labour turnover statistics. 

The Institute has now completed a report 
on statistics covering the period January to 
June of this year. Returns were received from 
187 establishments with a total of 310,374 
employees (215,499 male and 94,875 female). 
The returns covered thirty-seven industry 
groups and thirteen localities. The report 
shows that, in the six months reviewed, 29,348 
males and 19,961 females changed their jobs. 
The reasons given for leaving are of interest in 
considering the effect on the industries included 
in the survey. In the case of the men, for 
instance, 21-1 ‘per cent of the leavers changed 
their jobs through personal betterment, 
9-6 per cent left because of dissatisfaction with 
their jobs, 11-8 per cent became redundant for 
reasons other than shortage of materials and 





seasonal fluctuations, 4-3 per cent were dis- 
charged for disciplinary reasons, 4-2 per cent lef! 
on account of dissatisfaction with remuneration, 
and 0-4 per cent through housing difficulties. 
Some observations on the report were made 
on Friday last by Mr. E. F. Stewart, head 0° 
the Personnel Management Division of the 
British Institute of Management, who suggeste«: 
that it revealed a rather more serious condition 
than industry generally appeared to realise. 
He thought that the high percentage of resigna 
tions compared with discharges indicated tha: 
the problem of labour turnover was one which: 
could be dealt with by improved managemen: 
standards, I 


Small Firms and the Export Drive 


Speaking at a luncheon meeting in 
Manchester on Tuesday last, Lord Davidson, 
President of the Engineering Industries’ Associa 
tion, said that one of the most difficult problems 
which faced the small firm was how to respond 
to the urgent need to take part in the export 
drive. There were a great many small specialist 
firms which produced a complete article that 
had only just emerged from the prototype stage, 
and it was obvious that such firms could not 
finance a sales organisation even in one hard 
currency market, let alone several markets. 

The Government, Lord Davidson pointed 
out, was already assisting the export drive in 
the U.S.A., Canada, and elsewhere through 
the Export Credits Department, and he felt 
that a group of undertakings with kindred, 
though not competing, products, might find 
it possible to organise representation in some 
of the younger hard currency markets, especially 
in South America. He was sure, he said, that 
there were openings for high-quality small 
machine tools and other engineering products 
and components in the progressive Republics. 

Dealing, in the course of his speech, with 
other aspects of the economic situation, Lord 
Davidson urged that every engineer should try 
to educate the general public—and more 
especially his own workpeople—as to what 
profits really were and what they had to pay 
for. Profit was the difference between the cost 
of production and the selling price, and the 
wider the margin, the more chance there was 
not only of maintaining existing plant in a 
high state of efficiency, and of buying and equip- 
ping works with the latest plant and machinery, 
but of paying good wages. 


Strike at London Power Stations 


An unofficial strike of manual workers 
at three power stations—Brimsdown, Taylor’s 
Lane and Littlebrook—in the London area 
began on Monday morning last without notice or 
explanation. The strikers’ grievance is under- 
stood to be concerned with a wage agreement 
which was arranged through the accepted joint 
negotiating machinery for the electricity supply 
industry. The agreement included a general 
wage increase of 1}d. an hour, and made pro- 
vision for merging into the wage rates excess 
payments which have hitherto been granted for 
‘‘abnormal occupations.”’ The British Elec- 
tricity Authority has stated that, under the 
agreement, no man will suffer any pecuniary 
loss. The trade unions to which the men con- 
cerned belong do not in any way support the 
strike action, but, at the time of going to press, 
have failed to persuade the strikers to return to 
work. In the House of Commons on Monday 
and Tuesday, the Minister of Labour announced 
that members of the Forces had been set to 
work in the stations affected, and with the 
assistance of the station staffs were endeavour- 
ing to keep the plants running. But as a 
protest against that step, manual workers at 
Barking power station joined in the strike, and 
it was estimated on Wednesday morning that 
at the four stations involved about 2500 men 
were idle. The inevitable result has been an 
extension of the power cuts which have to be 
suffered on account of the present limited 
capacity of generating plant. 








— oS | lV, mL 





Dec. 16, 1949 


French Engineering News 


(From our French Correspondent) 


The findings of a French mission to foundries 
in the United States were recently discussed 
at a conference organised on the return of the 
mission. The most important points discussed 
included comparisons between French and 
\merican foundry activity and possibilities of 
France adopting American methods. The 
-nission comprised representatives of thirteen 
important French companies from the prin- 
cipal foundry zones of France, and twenty- 
seven American companies, including twenty 
foundries, were visited. An immediate obser- 
vation was the superiority of American pro- 
ductivity due mainly to the incessant com- 
petition, which made adaptation to the latest 
techniques necessary. It was seen, for instance, 
that spectrographic analysis and electronic 
drying was very widespread, even in firms of 
average size. On the other hand, productivity 
in American foundries was found to vary con- 
siderably. Apart from large-scale production 
firms, work was often inferior and where no 
mechanical aid was available the Americans 
were handicapped by inferior labour. The 
Americans had reduced the personnel employed 
to @ minimum and made a study of working 
methods to reduce labour loading. It was 
pointed out that in France coke is supplied in 
one quality because there is only one supplier, 
whereas in America qualities are excellent and 
competition lively. With regard to the price 
of raw materials it was stated that in France 
cast iron is five times more expensive and coke 
six to seven times more. Power is also thirteen 
to seventeen times more expensive in France 


and is limited. 
* + % 


Following the recent ending of gas ration- 
ing in France, Gaz de France has issued a 
survey of production and future possibilities 
in the industry. According to Monsieur Mougin, 
Director of Equipment of Gaz de France, 
consumption is 50 per cent higher than pre- 
war. The Monnet Plan, based on concentration 
of the industry, is to reduce the number of 
plants from the present 546 to 420 in 1952 
and 263 in 1957. This will reduce cost price 
of distillation and enable metallurgical coke 
to be produced. 

* * * 

The programme for the construction of 
steam power stations includes installation of 
850,000kW now being carried out by Charbon- 
nages de France. Of this 465,000kW are 
already available. Total cost will be 31 mil- 
liard frances, of which about 13 milliard will 
be needed in 1949 and 1950. Electricit’ de 
France is completing installations for a further 
655,000kW and a further 260,000kW can be 
started on receipt of credits. Total expen- 
diture will be 17 milliard francs and a third 
project for 300,000kW, which could be started 
in 1950, would need a further 2 milliard. 
The 80,000kW plant at Herserange is now being 
constructed as well as plants of 50,000kW 
at Joeuf and 100,000kW at Uckange. 

* * * 


Record production was recorded in 1948 at 
some of the factories of St*. Electro-Cable. New 
orders have maintained a high level but have 
now begun to drop as a result of world market 
conditions, and the new 8.N.C.F. policy, which 
resulted in important orders being suspended 
or annulled. Nevertheless, the modernisation 
programme has not been slowed down and 
efforts are being made in foreign markets. 

* * * 


A new series of twenty “‘ 241 P ” locomotives 
has been produced by the Creusot plant of the 
Ets. Schneider. These locomotives were ordered 
by the 8.N.C.F. for fast, heavy trains. The 
power is about 4000 h.p. The “241 P” is 
one of the most powerful locomotives in Europe 
and will be used on the Paris—Marseilles line, 
particularly the difficult section between Paris 
and Dijon. When the electrification of this 
line has been completed by the end of 1950, these 
powerful steam locomotives will be used to 
continue the journey of trains which have been 
electrically hauled up to this point. 
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Notes and Memoranda 


Rail and Road 


Merat Satvace.—The London Midland Region 
of British Railways says that in the last twelve 
months a drive to recover old nuts and bolts, steel 
rails and other metal scrap has produced no less 
than 115,532 tons. 

Tyre Prices.—As from December 12th the prices 
of tyres have been increased from 5 to 124 per 
cent. It is stated that since devaluation rubber has 
gone up in price by about 22 per cent, cotton by 
about 25 per cent, and carbon black and other 
imported raw materials by about 36 per cent. 

8.M.M.T. Susscriprions.—The Council of the 
Society of Motor Manufacturers and Traders has 
decided that membership subscriptions to the 
Society shall be reduced by 10 per cent for 1950. 
It is explained that whilst the amount that the full 
subscription would yield could well be used, either 
to augment the Society’s reserves or to be employed 
for the benefit of the industry, the step is taken 
in view of the urgent need to reduce costs and to 
cut down the expenses with which industry is at 


’ present overloaded. 


Air and Water 


BLACKPOOL AIRFIELD.—The Ministry of Supply 
states that the use of Blackpool Aerodrome and 
part of Squires Gate Factory, Blackpool, is being 
acquired by Hawker Aircraft, Ltd. This is to meet 
the need for extensions to working space and the 
acquisition of some airfield other than that at 
Langley. It is against Government policy to allow 
industrial building extensions in the Kingston area, 
and further development of Langley airfield is 
impracticable because it is so close to London Air- 
port. The Kingston factories will remain as the 
principal production units of the company, and 
Blackpool will in due course have to be used for 
test flying. Certain units of production will gradually 
be transferred to Blackpool in order to make room 
for other work at Kingston. Hawker Aircraft, Ltd., 
says that these changes will not cause any immediate 
redundancy. 

Miscellanea 

DEVELOPMENTS IN METAL  FINISHING.—The 
Northampton Polytechnic, St. John Street, Clerken- 
well, E.C.1, is arranging for a course of eight lectures 
on ‘‘ Modern Developments in Metal Finishing,” 
which will be delivered on Wednesday evenings at 
7 p.m. from January 11th to March Ist, inclusive. 
The fee for the course is 15s. 

Giascow ENGINEERING CENTRE.—Drysdale and 
Co., Ltd., informs us that it has arranged to use 
the Engineering Centre, Glasgow, as a permanent 
showroom, and now has on display a selection of 
land and marine pumps and steam engines. An 
interesting departure from the normal finish of 
industrial machinery is the use of a variety of 
bright colour finishes at the showroom. 

REVIEW OF RESEARCH IN U.S.A.—The Engineer- 
ing College Research Council of the American 
Society for Engineering Education has recently 
published a handbook describing briefly the research 
projects at present being conducted in American 
engineering colleges and universities. These research 
projects, it is stated, represent an expenditure of 
over 35,000,000 dollars. 

ANTHRACITE Exports to U.S.A.—The National 
Coal Board has stated recently that Great Britain 
has begun to export anthracite to the U.S.A. once 
more. A cargo of 3500 tons of South Wales anthra- 
cite has been sold for shipment to Boston, and two 
further cargoes are being negotiated. Pre-war 
anthracite exports to the U.S.A. from this country 
were up to 100,000 tons a year. 


INDUSTRIAL THYRATRONS.—Among recent addi- 
tions to the range of industrial thyratrons made by 
Mullard Electronic Products, Ltd., Century House, 
Shaftesbury Avenue, London, W.C.2, are two 
mercury vapour triodes MT17 and MT57, With 
current ratings of 0-5A and 2-5A respectively, these 
new thyratrons should be suitable for a variety of 
power control applications and for use in motor 
speed control circuits. 

CONGRESS FOR THE History oF ScrENcE.—Pre- 
liminary information has now been published con- 
cerning the sixth International Congress for the 
History of Science, which is to be held in Amsterdam 
from August 14 to 20, 1950. The work of the 
Congress is being divided into four sections, to study 
the history of mathematics, physics and astronomy ; 
chemistry, pharmacy and biology ; applied science 
and technology, and medicine. The secretary is 
Professor Ir. R. J. Forbes, Haringvlietstraat 1, 
Amsterdam. 


“* ARMOURPLATE ” AND “‘ ARMOURLIGHT ” GLASS. 
—A new film has been made which deals in detail 
with the manufacture and properties of the 
‘** Armourplate ” and ‘‘ Armourlight” glass made 
by Pilkington Brothers, Ltd., of St. Helens, Lancs. 
The film shows the different types of toughened 
glass made by the firm: its superiority over 
untoughened glass for many industrial purposes is 
graphically shown by a number of interesting 
comparative tests. 


Monp NicKEt FeLLowsuirs.—The Mond Nickel 
Fellowships Committee has announced the two 
following awards for 1949 :—Mr. J. Monaghan, of 
Stewarts and Lloyds, Ltd., to study the method of 
control and administration of basic open-hearth 
operation and practice in the steel industry in the 
U.S.A., and Mr. R. Stewartson, of the United Steel 
Companies, Ltd., to study the design and operation 
of modern hot rolling mill plant in the U.S.A. Ata 
later date the Committee will invite applications 
for awards for 1950. Full particulars of the Fellow- 
ships can be obtained from the Secretary, Mond 
Nickel Fellowships Committee, 4, Grosvenor 
Gardens, London, 8.W.1. 

CoDE OF PRACTICE FOR STRUCTURAL STEELWORK. 
—A special course of six weekly lecture-discussions 
will be given by John Mason, A.M.I.C.E., commenc- 
ing on Thursday, January 19, 1950, at 6.30 p.m., 
at the L.C€.C. Brixton School of Building, Ferndale 
Road, 8.W.14. The course is intended to provide 
an opportunity for practising engineers to discuss 
the implications of the new Code of Practice for 
Structural Steelwork and the 1948 Edition of 
British Standard 449. The six lectures are entitled 
‘* Bending Stresses in Beams,” “‘ Shear Stresses in 
Beams,” ‘‘ Stresses in Struts,” “‘ Welding,” “‘ Future 
Trends,” and “ General.” Applications for admis- 
sion to the course, the fee for which is 25s., should 
be sent to the Secretary at the School not later than 
January 11, 1950. 

A Lister Dryner.—In connection with the 
Smithfield Show, the firms of R. A. Lister and Co., 
Ltd., of Dursley, and Blackstone and Co., Ltd., of 
Stamford, entertained a large number of their agents 
and friends to dinner at the Caf: Royal on Wednes- 
day evening, December 7th. In the absence of 
Sir Percy Lister, the chairman and managing director 
of R. A. Lister and Co., Mr. Robert Lister presided 
and welcomed the guests. The toast of “ British 
Industry ” had been entrusted to Mr. A. G. Street, 
but he was indisposed owing to a motor accident. 
In his stead, Sir Robert Renwick dealt with the 
future of British industry in his own inimitable 
way, and Mr. Robert Lister briefly responded. 
During the dinner a musical programme was given 
by the Lister Military Band. Afterwards, the 
guests were entertained at the Cambridge Theatre, 
where ‘Sauce Tartare” was seen, and a very 
enjoyable evening was spent. 

‘“* WELDED BRIDGES OF THE FUTURE ” FoR 1950. 
—wWe are informed by the Lincoln Electric Com- 
pany, Ltd., that to promote the economic building 
of better bridges, James F. Lincoln Arc Welding 
Foundation is sponsoring the second “ Welded 
Bridges of the Future ’’ programme. A first award 
of 5000 dollars will be made for the best design sub- 
mitted of a welded 250ft highway bridge. The 
second award will be 2500 ollars, the third 1250 
dollars. Ten honorable mention awards of 200 
dollars each will also be given, bringing the total to 
10,750 dollars. Any designer or engineer is eligible 
for participation. The competition opens on 
November 1, 1949, and closes June 30, 1950. 
The all-welded bridge to be designed will be a two- 
lane through highway bridge with a span of 250ft. 
Rules and conditions may be obtained from the 
James F. Lincoln Are Welding Foundation, c/o 
Lincoln Electric Company, Ltd., Broadwater Road, 
Welwyn Garden City, Herts. 


A Heating DEVELOPMENT IN MINE SHAFT 
Srnx1nG.—In the sinking of a new 1600ft shaft at 
the National Coal Board’s -Calverton Colliery, 
Nottingham, a refrigeration technique was adopted 
to form a frozen barrier around the shaft and thereby 
prevent inflow of water. Two serious difficulties 
were encountered : concrete could not be made to 
set on the frozen walls and the compressed air 
drilling equipment had to be withdrawn frequently 
for thawing out on the surface. At a depth of 100ft 
the temperature of the air was 22 deg. Fah. and of 
the walls 18 deg. Fah. The difficulty was overcome, 
after consultation with the General Electric Com- 
pany, Ltd., by using three of the company’s 
standard 15kW industrial type unit heaters, 
mounted one above the other on a framework that 
could be raised and lowered at will. With this 
arrangement concrete is now formed in an air 
temperature of 38 dog. Fah., and we learn that the 
rate of boring has been increased by l0ft per week. 
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Forthcoming Engagements 


Secretaries of Institutions, Sooieties, &c., desirous of 
having notices of meetings inserted in this column, are 
a note "in order to make eure oftheir inertion, 

the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Association of Supervising Electrical Engineers 

Mon., Dec. 19th.—BouRNEMOUTH BrancH : Wedgewood 
Restaurant, Albert Road, Bournemouth, * History 
of Clocks,” Mr. Marshall, 7.15 p.m. 

Wed., Dec. 21st—CoventTrY Brancu: Tech. Coll., The 
Butts, Coventry, “‘ Mercury Arc Rectifiers and their 
Application,” 7 p.m. MANCHESTER BRANCH : 
Engineers’ Club, Albert Square, Manchester, ‘“‘ Brains 
Trust,”’ 7.30 p.m. 3 

British Institution of Radio Engineers 

Wed., Dec. 2lst.—N.E. Section: Neville Hall, New- 
eastle-upon-Tyne, “‘A Review of the Basis of Blec- 
tronics,” C. Laverick, 6 p.m. 

Hull Chemical and Engineering Society 
Tues., Dec. 20th.—Church Institute, Albion ——s Hull, 
“ Progress in Everyman’s Transport, ” G. H. Pulfrey, 
7.30 p.m. 





Tluminating Engineering Section 

Tues., Dec. 20th.—Gtascow CENTRE: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2, ‘‘ Influence of Artificial Light- 
ing on Industrial Health,” H. H. Bell, 7 

Wed., Dec. 2 NBURGH CENTRE: Lighting and 
Cleansing Dept., High Street, Edinburgh, ** Colour in 
Lighting,”’ C. J. King, 7 p.m. 

Incorporated Plant Engineers 

Tues., Dec. 20th—Gtascow Brancw: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, ‘‘ Metallising 
for Industrial Plant Maintenance,” J. Barrington 
Stiles, 7 p.m. 

Thurs., Dec. 22nd.—S. Yorks Brancu: Grand Hotel, 
Sheffield, Film, ** Moving Earth,” 7.30 p.m. 

Institute of British Foundrymen 

Sat., Dec. 11th—E. Mrptanps Brancu: Gas Demon- 
stration Theatre, Parliament Street, Nottingham, 
“The Production of Metallurgical Coke,” M. D. 
Edington, 6 p.m. 

Fri., Dec. 23rd.—FALKIRK Section : Temperance Cafe, 
Lint Riggs, Falkirk, ‘‘ Non-Ferrous Practice in a 
Mixed Foundry,” J. G. Boyle, 7 p.m. 

Institute of Industrial Supervisors 

To-day, Dec. 16th.— WEDNESBURY AND DarRLasTON SEc- 
TIon: County Tech. Coll., Wednesbury, ‘ Works 
Management,” Lawrence Baxter, 7.30 p.m. 

Institute of Navigation 
To-day, Dec. 16th. wre Geographical Society, 1, Ken- 








— Gore, S.W.7, “ Radar Charts,” P. G. Satow, 
5 p.m 
Institute of Road Transport Engineers 

Fri., Dec. 30th—N.E. CENTRE: Vane Arms Hotel, 
Stockton-on-Tees, “‘Welding of Sheet Metal and 
Castings,” O. Cobb, 7 p.m. 

Institution of Civil Engineers 

To-day, Dec. 16th.—YoORKSHIRE ASSOCIATION: Station 

Hotel, York, Films, “ Ballast Production” and 


“ Flooding in South-East Scotland : Repair Work for 
the Restoration of Railway Traffic,” 7 p.m. 

Tues., Dec. 20th—Great George Street, Westminster, 
8.W.1, “* The Function of the University in Engineering 
Research,”’ A. J. Sutton Pippard, 5.30 p.m. 

Fri., Dec. 30th.—Great George Street, Westminster, 
8.W.1, Christmas Lectures for Boys, “The Wonders 
of Big Bridges,” H. Shirley Smith, 3 p.m. 


Institution of Electrical Engineers 

To-day, Dec. 16th—N.E. Stupents’ Section: King’s 
College, Newcastle-upon-Tyne, “The Development 
and Future of Britain’s Key Industries,” W. G. Bryce, 
7 p.m. 

Mon., Dec. 19th.—Rapio Section: ‘‘ The Acoustics of 
Studios and Auditoria,’’ W. Allen, 5.30 p.m. 

Thurs., Dec. 22nd.—Scottish CENTRE: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, ‘‘ Overhead Line Regulations,’ . a - Wee 
Grimmitt, 7 p.m. 

Institution of Engineering Inspection 

Wed., Dec. 28th.—West or ScoTLAND Brancu: Engi- 
neering Centre, 351, Sauchiehall Street, Glasgow, 
“Inspection and Testing of ‘The Ampro’ 16mm 
Sound Projector,” W. G. Rodney. 


Institution of Mechanical Engineers 

To-day, Dec. 16th.—Storey’s Gate, St. James’s Park, 

8.W.1, “ Furnace Design and Practice,” R. J. Sarjant, 

v SECTION : 
Northern Gas Board Showrooms, Grainger Street, 
Newcastle-upon-Tyne, Films, “Steam” and ‘“ Com- 
bustion and the Chain Grate Stoker,” 7 p.m. 

Mon., Dec. 19th.—Dersy A.D. CENTRE: Midland Hotel, 
Derby, “Some Factors Governing the Performance 
of Lubricating Oils,” A. Towle, 7 p.m. ScoTrisu 
A.D. CENTRE: Institution of Engineers and Ship- 
builders, 39, Elmbank Crescent, Glasgow, ‘“‘ Diesel 
a on British Railways,” E. R. Montague, 








. 20th.—Brevincuam A.D. CENTRE: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham, “‘ Automobile Electrical Equipment for 
Passenger Cars,’’ M. W. Kendall, 6.45 p.m. 

Wed., Dec. 2\st.—N.E. A.D. CENTRE: The University, 
Leeds, “Internal Expanding Shoe Brakes for Road 
Vehicles,” I. M. Waller, 7.30 p.m. 

Institution of Production Engineers 
Dec. 16th.—CoventTRY GRADUATE SECTION: 


To-day, 
Surface Finish and 


Tech. Coll., The Butts, Coventry, “ 
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its Measurement,” 7.15 p.m. 
Britannia Works, Colchester, 
Importance to Production Engineering,” 
Singer, 7.30 N.E. GRapDUATE SECTION: 
Neville Hall, _ ay Road, Newcastle- ag png 
* Calculations Involving Tolerances,” W. York, 7 

Mon., Dec. 19th.—DeERBY SuB-SecTion : School of / ~o 
Green Lane, Derby, ‘‘ Induction Heating,” W. 8. G. 
Cosgrave, 7 p.m.——MANCHESTER SEcTION : -Coll. of 
Technology, Sackville Street, Manchester, ** Control of 
Overhead Cost,” T. G. Rose, 7.15 p.m. 

Tues., Dec. 20th—LutTon, BEpFoRD AND DistRIcT 
Section: Town Hall, Luton, “Sheet Metal as a 
Substitute for Other Material,” J. A. Grainger, 7 p.m. 

Wed., Dec. 2\st.—Eprinspurex Section: North British 
Station Hotel, Edinburgh, * Scotland’s New Indus- 
tries,’ C. A. Oakley, 7.30 p.m. 

Junior Institution of Engineers 

To-day, Dec. 16th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2, Presidential Address, ‘‘ Mainly 
About Steel,” A. Roebuck, 7.30 p.m. 





Wed., Dec. 2\st.—-SHEFFIELD AND District SECTION : 
Metallurgical Club, 198, West Street, Sheffield, 
“Civil Engineering Works in Connection with the 


Manchester—Sheffield—W ath 
Young, 7.30 p.m. 

Fri., Dec. 30th.—39, Victoria Street, Westminster, 
S.W.1, Question and Discussion Evening, 6.30 p.m. 
Keighley Association of Engineers 
"o-day, Dec. 16th.—Devonshire Buildings, Devonshire 

Street, Keighley, ‘“‘ Admiralty Salvage,” W. Douglas 
Miller, 7.30 p.m. 
Sheffield Society of Engineers and Metallurgists 
Mon., Dec. 19th.—Royal Victoria Station Hotel, Sheffield, 
Annual General Meeting, ‘Steel and the Electron 
Microscope,” G. A. Geach, 6,15 p.m. 
Society of Engineers 
To-day, Dec. 16th.—17, Victoria Street, S.W.1, “‘ Princi- 
ples of Industrial Burners,” S. Hanson, 6.30 p.m. 
Stephenson Locomotive Society 
Sat., Dec. 1ith—N.W. Anza: Manchester Geographical 
Society, St. Mary’s Parsonage, Deansgate, Manchester, 
“Interesting Items of 1949,” W. H. Whitworth, 
5 p.m. 
West of Scotland Iron and Steel Institute 


Electrification,’ A. 8. 


To-day, Dec. 16th.—39, Elmbank Crescent, Glasgow, 
“Modern Metallurgy of Cast Iron,” H. Morrogh, 
6.45 p.m. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. Stationery 
Office at the prices stated. 

No. of 

report 
Unclassified 
F.D. 906/48 ... 


Title 


Report on the Gauss Elimination 
Method for the Solution of Linear 
Equation Systems (Technical Uni- 
versity, Institute for Practical Mathe- 
matics, Darmstadt) 

FD. 1623/49... Experiments on the Thermal Efficiency 
of Gas Turbines (Report on Gas Tur- 
bine Research at Hermann Goering 
Institute) 

Casting Technique of Complex Com- 
ponents in the Alloy ZA (I.G. Farben- 
industrie A.G., Bitterfeld) 

Operational Method of Worm Gear 
Pumps, particularly Double Worm 
Gear Pumps (1.G. Farbenindustrie 
A.G., Frankfort /Main) 

Notes on the Guide Vanes of Multi-stage 
Radial Superchargers (German Aero- 
nautical Research Institute) 

Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 


FD. 1997/49... 


FD. 1594/49... 


FD. 954/48 ... 





Contracts 


Tue British ELECTRICITY AUTHORITY announces 
that during the past month contracts have been 
placed for power station, switching and transmission 
equipment amounting in the aggregate to £4,106,716. 
The principal contracts include two jetty cranes, 
Barking “C” generating station (Stothert and 
Pitt, Ltd.) ; inlet culverts, coal store, pump house 
extension and river bank works, Barking “C” 
generating station (Sir Robert McAlpine and Sons, 
Ltd.); completion of superstructure, Battersea 
“B” generating station (Taylor Woodrow Con- 
struction, Ltd.); civil engineering works for 
filtration plant, &c., Croydon generating station 
(Concrete Piling, Ltd.) ; boiler feed pumps, Little- 
brook ‘“‘C” generating station (Mather and Platt, 
Ltd.) ; superstructure, Clarence Dock generating 
station, Liverpool (Wm. Moss and Sons, Ltd.) ; 
33kV switchgear and associated equipment, Ply- 
mouth generating station, and 132kV, 3500MVA 
switchgear, Usk Mouth generating station (Metro- 
politan-Vickers Electrical Company, Ltd.). 
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Catalogues 

GEORGE MACLELLAN AND Co., Ltd., 
—Catalogue of conveyor belting. 

SAMUEL OSBORN AND Co., Ltd., 
Sheffield, 3.—Booklet on tool steels. 

MIRRLEES WaTSON Company, Ltd., Scotland Street, 
Glasgow.—Catalogue of milling plant. 

MUSGRAVE AND Co., Ltd., St. Ann’s Works, Belfast. 
Catalogue entitled ‘ * Musgrave Manufactures.” 

Tue PLessey Company, Ltd., Ilford, Essex.—Publics - 
tion ‘* No. 207,” describing vibrators for radio. 

MoorE AND Wricut (SHEFFIELD), Ltd., Sheffield. 
Catalogue “‘ No. 49,” listing engineers’ hand tools. 

Crane, Ltd., 48, Leman Street, London, E.1.—Circula 
“* No. 363/9/49 ” on a new gun-metal globe valve. 


SuarpLes Centriruces, Ltd., Tower House, Woo 
chester, Stroud, Glos.—Pamphlet on oil purification. 


AERO RESEARCH, Ltd., Duxford, Cambridge.—Leafk 
describing ‘‘ Aerolite 300°’ synthetic assembly glue. 


Morton LONGLEY (AGRICULTURE), Ltd., Hillingdon 
Middlesex.—Leaflet concerning ‘* Tiger ”’ flame gun. 


THE RENOLD AND Coventry CHaIn Company, Ltd., 
Manchester.—Catalogue detailing Renold stock wheels. 


Tue Evecrric METER Company, 16, Melville Lane 
Torquay.—Illustrated leaflets on reconditioned meters. 

Howarp CLayTon-Wricut, Ltd., Wellesbourne. 
Warwickshire.—Leaflet describing ‘‘ Stikastrip,”’ adhe 
sive sponge rubber sealing strip. 

THE GENERAL ELectTric Company, Ltd., Magnet 
House, Kingsway, W.C.2.—Pamphlets dealing with 
equipment for the textile industry. 

ALEXANDER DUCKHAM AND Co., Ltd., 
High Street, W.14.—Booklet entitled “*‘ 
Used in Production Engineering.” 

CAMBRIDGE INSTRUMENT Company, Ltd., 13, 
Grosvenor Place, 8.W..—Publication ‘*O. 261A,”’ deserib- 
ing Cambridge quick-acting recorder. 

Joun Harper anv Co., Ltd., Albion Works, Willen- 
hall, Staffs.—Publication giving information regarding 
the use of Harper-Meehanite Sticks. 

WEsTOOL, LtD., St. Helen's Auckland, Co. Durham.— 
Leaflet ‘* No. 3/49,” illustrating auxiliary equipment for 
all types of large boring mills and lathes. 

Trmson BrotrHers (ENGLAND), Ltd., Moor Street, 
Birmingham, 4.—Booklet illustrating sheet steel equip- 
ment, industrial trucks and trolleys, &c. 

RaPip MAGNETTING MACHINE Company, Ltd., Lom- 
bard Street, Birmingham, 12.—Brochure dealing with 
a range of Heavy Duty Lifting Magnets. 

THE Parsons ENGINEERING Company, Ltd., Town 
Quay Works, Southampton.—Leaflet “ No. 630/49 H ” 
on sailing clutches for yachts and cruisers. 

Lea Recorper Company, Ltd., Recorder House, 
Cornbrook Park Road, Manchester, 15.—Booklet 
Number CBM20, entitled ‘‘ Cubi-Meters.”’ 

W. C. Youneman, Ltd., Wandsworth Works, Wands- 
worth Road, 8.W.8.—Catalogue and bulletin illustrating 
and describing standard trucks for industry. 

British Resin Propvucts, Ltd., 21, St. James's 
Square, London, 8.W.1.—Technical Booklet Number 
10, ‘‘ Cellobond Synthetic Resin Adhesives.” 

W. J. Meppines, Ltd., Kingsley Works, Ipswich Road, 
Slough, Bucks.—Illustrated leaflet showing the new ten- 
speed jin capacity “‘ Pacera ”’ drilling machine. 

THe Mintinc ENGINEERING Company, Ltd., Meco 
Works, Worcester.—Two booklets and folder covering 
complete range of underground belt conveyors. 

Moutitarp ELrectronic Propvucts, Ltd., Century 
House, Shaftesbury Avenue, W.C.2.—Brochure illus- 
trating and describing various types of valves. 

Devoro STELLITE, Ltd., Highlands Road, Shirley, 
Birmingham.- —Leaflet entitled “ Deloro ‘ Stellite * Dies 
for the Hot Extrusion of Copper-Base Alloys.” 

BRITISH JEFFREY-D1IAMOND, Ltd., Wakefield, Yorks.— 
Folder ‘‘No. 14684,” detailing recommended and 
approved lubricants for B.J-D. mining machinery. 

THE Morse Cuatn Company, Ltd., Letchworth, Herts. 

~—Data books dealing with inverted tooth -_ drives, 

‘No. 849-8,” and roller chain drives, ‘‘ No. 

TURNER MANUFACTURING COMPANY, ay Wulfruna 
Works, Villiers Street, Wolverhampton.—Leaflet ‘* No. 
61,” describing the Turner 40 h.p. Diesel Tractor. 

Ricuarp Sutcuirre, Ltd., Universal Works, Horbury, 
Wakefield.—IIlustrated folders describing Coal-face 
Conveyors, Idlers, Stage Loaders, and Driving Heads. 

Parsons CuHatn Company, Ltd., Stourport-on- 
Severn, Worcestershire.—Catalogue illustrating and 
describing various chains, Sylvester and Britloc splice. 

C. CasPER AND Co., 146-7, Grosvenor Road, 8.W.1.— 
Folder describing the new Grampus high-speed shear ; 
also folder on the new Grampus all-square welders’ vice. 

Morcan Cruciste Company, Ltd., Battersea Church 
Road, London, 8.W.11.—Leaflets describing the Minia- 
ture Crucible Furnace and Morganite Brush Bedding 
Stones. 

Tupor AccuMvUuLATOR Company, Ltd., 50, Grosvenor 
Gardens, London, S.W.1.—Booklets dealing with Open 
Type Stationary Cells in Glass Boxes, and Stationary 
Batteries. 

Brrtec, Ltd., Tyburn Road, Erdington, Birmingham, 
24.—Publications entitled ‘‘ Lectromelt Furnaces,” 
‘“*Mesh-belt Conveyor Furnaces,” ‘Malleable Anneal- 
ing,” and “ Salt Baths.” 

British JEFFREY-DIAMOND, Ltd., Stennard Works, 
Wakefield, Yorks. —Illustrated folders dealing with 
“Face Belt Conveyors,”’ “‘ Scraper Chain Conveyors,” 
Pre oar gre Squirrel Cage Induction Motors,” “ 12in 

Ace Coal Cutters,’ and ‘‘ Mechanical Kerf Cleaning.” 


Maryhill, Glasgow. 


Clyde Steel Works, 


346, Kensington 
Cutting Fluids 
























Atomic Energy Research 


A QuEsTIon recently asked in the House of 
Commons related to the progress made, or the 
prospect of the use of atomic energy for indus- 
trial, medical and other non-military use, and 
the possibility of using atomic energy or the 
resources of atomic materials for power supply 
purposes. The Minister of Supply was also asked 
if he would consider the need for the publication 
of a White Paper so that the progress made in the 
past four years could be studied, and whether 
Sir John Cockroft’s description of the results of 
British atomic research made at the World Power 
Conference could be included. Mr. J. Freeman, 
the Parliamentary Secretary of the Ministry of 
Supply, gave an account of the present position. 
He said that the development of atomic energy 
for power production was still in its early stages. 
Much knowledge had been already gained, but 
it would be premature, he said, to make a 
detailed statement about prospects. Funda- 
mental scientific research was being carried 
out at Harwell, and special proposals for the 
construction of new types of experimental 
nuclear reactors for power production were 
now being prepared, from which experience 
would be gained. The issue of a White Paper 
would, he felt, be inappropriate at the present 
stage. Substantial progress, Mr. Freeman con- 
tinued, had been made in the use of radio- 
isotopes for industrial, medical and research 
purposes. The production at Harwell was 
steadily increasing and the number of deliveries 
of isotopes was 273 in November last, which 
figure was forty-three more than the previous 
highest monthly figures. New uses for radio- 
isotopes were being constantly explored. 


Ship Repairs and Shipbuilding 
Unemployment 


In a written reply to a parliamentary question 
Mr. Alfred Barnes, the Minister of Transport, 
states that in future shipowners will be free to 
have major ship repairs carried out in soft 
currency countries without having to ask the 
Minister’s prior approval. That decision had 
been made in view of the increasing world-wide 
competition in shipping, and the important 
contribution made by our shipping industry to 
the balance of payments. On account of con- 
tinued shortage of certain currencies, major 
ship repairs carried out in hard currency areas, 
including for the present such countries as 
Belgium and Western Germany, must continue 
to have the prior approval of the Ministry 
of Transport. That approval, it is statea, 
will only be given in exceptional circum- 
stances. With the completion of reconditioning 
jobs and ship repairs generally, anxiety is 
being felt in some shipbuilding areas about 
unemployment among shipyard repair workers. 
At Liverpool last week Mr. Harold Wilson, the 
President of the Board of Trade, held a meeting 
with the various local trade organisations con- 
cerned in this branch of industry. At the close 
of the conference Mr. Wilson said that he would 
ask the Ministers of Transport and Labour and 
the First Lord of the Admiralty to co-operate 
with him in setting up a fact-finding committee 
or a working party to investigate the unemploy- 
ment of about 2700 workers in the ship-repairing 
industry on Merseyside. 


Transport Charges for Merchandise 
Traffic 


At the end of last week the British Transport 
Commission issued a pamphlet which sets out 
some broad principles upon which it is proposed 
to found a charges scheme for merchandise 
traffic. The pamphlet is intended for the 
information of trading bodies and as a basis 
for discussions with them which the Commission 
wishes to begin early in the New Year. The 
draft principles cover all merchandise traffic 
conveyed by British Transport Commission 
services, excluding for the present coal, coke 


THE ENGINEER 


A Seven-Day Journal 


and patent fuel. These, it is stated, are to be 
dealt with later, probably in the same scheme. 
When complete, the charges scheme will deal 
with the whole field of merchandise traffic and 
will be submitted to the Transport Tribunal. 
The Tribunal will consider the proposals at a 
public inquiry open to all representative bodies 
who may wish to submit evidence concerning 
them, and when the Tribunal confirms the 
scheme, with or without alteration, it will 
specify a date for it to take effect. The 
pamphlet sets out the present position of 
charges on railways, roads and inland water- 
ways, and expresses the Commission’s view that 
there should be, as far as practicable, common 
conditions and regulations and common charge- 
able distances for the three separate services. 
Features which it is considered should govern 
the classification of commodities for each form 
of transport are also indicated. In addition, 
the pamphlet describes a suggested scheme for 
measuring distances on a uniform basis for the 
three forms of transport. Briefly, it is to divide 
the country into squares, and make the charge- 
able distance between places in any two squares 
the shortest distance between selected points 
near the centre of each square measured as far 
as possible by Class A and B roads. 


The Improvement of Technological 
Education 


At the annual conference of the Universities 
of Great Britain and Northern Ireland, which 
ended in London on Saturday last, December 
17th. the principal subject for discussion was 
the improvement of technological education in 
Britain, and the methods to be adopted to 
attain that end. A paper was read by Sir 
Edward Appleton, F.R.S., the Principal of 
Edinburgh University, who said that the func- 
tion of the technical college was primarily to 
teach the ‘‘ way ”’ of things, whereas the task 
of the university was to teach the “‘ why ” of 
things. The purely technological content of 
the two types of education must be different, 
and in the case of the university student we 
must not mind if a substantial amount of 
necessary fundamental training tended to 
crowd out technological detai]. All the leaders 
in engineering industry had emphasised the 
importance of that technical training, which 
could only be obtained within an industry. Sir 
Edward said that the purpose of education 
should be to produce students who found the 
assimilation of the material of technological 
applications relatively easy. Students, he held, 
should not leave the universities ready made for 
any special job in life, and all detailed specialisa- 
tion should come later on. In opening the 
debate which followed the paper, Sir Lawrence 
Bragg, the Professor of Experimental Physics 
in the University of Cambridge, said that in his 
opinion the higher technological education of 
this country was on the whole deplorably 
low in its standard. The ideal course, he con- 
tinued, would be to establish new centres of 
higher education, which would be masters in 
their own house, and could decide upon their 
own standard and courses of instruction. The 
men who would teach students who intended to 
become technologists should be those with 
experience in technology and who had been 
successful in the world of action. It was a 
desperate need if we were to regain our pros- 
perity that we should have first-rate tech- 
nologists, and we could not afford to neglect 
any chance of producing them. If the uni- 
versities were the only places in the present 
set-up which could provide the needed atmo- 
sphere, then that position must be accepted, 
and we must do our utmost to provide the educa- 
tion needed. The teaching of such students 
must be done not by academics, but by men 
whom the industrialist could not fail to respect, 
because they had shown how successful they 
could be in the industrial field. Other speakers 





at the conference included Professor Andrew 
Robertson, Emeritus Professor of Engineering 
in Bristol University ; Professor J. F. Kendall. 
Professor of Chemistry in Edinburgh University, 
and Professor J. F. Baker, Professor of Mecha- 
nical Sciences in the University of Cambridge. 


The Institution of Electrical Engineers 
Benevolent and Homes Funds 


It is traditional that each fresh President 
of the Institution of Electrical Engineers should 
write an open letter to the members, to 
remind them of the Benevolent Fund. In this 
year’s letter, Professor E. B. Moullin, the 
President, points out that it is the Institution 
which links all together in the common aims 
and ideals of the learned profession it serves. 
It is a corporate body, but he points out that 
it cannot provide a corporate human life, unless 
the cardinal virtue of charity is included con- 
sciously and implicitly in it. The Benevolent 
Fund is the activity of the Institution in which 
charity reveals itself. The Fund was started 
in 1890 and was incorporated in 1947. At the 
present time grants from it are being made to 
over ninety beneficiaries, members and their 
dependants, who, with their families and 
children, number about 200 persons. The cost 
of relief on this scale is between £7000 and 
£8000 a year, and if the good work is to con- 
tinue and expand more funds are needed. A 
great benefactor to the Institution has recently 
given a site at New Malden, Surrey, on which 
homes for some members and dependants of 
members whose financial circumstances are 
desperately meagre ara now being built. The 
first group of eight houses is nearing completion 
and will be ready in the early summer of 1950. 
The sum of £50,000 is needed to provide homes 
on this site, of which only £24,000 has so far 
been subscribed. The President’s letter poiats 
out that last year was a busy year in the elec- 
trical industry, and he expresses the hope that 
donations to these deserving funds will be 
unusually large. 


The Standardisation of Arms 


Ir was announced on Monday. December 19th, 
by the Ministry of Defence, that tripartite 
arrangements for collaboration in military 
standardisation among the armed Forces of the 
United States, the United Kingdom and Canada 
had been simultaneously announced in London, 
Ottawa, and Washington. These arrangements 
will ensure that in time of necessity there will 
be no material or technical obstacles to full 
co-operation among the armed Forces concerned, 
and that the greatest possible economy in the 
use of combined resources and effort will be 
obtained. The arrangements are decentralised 
to the working level agencies of the armed 
Forces of the three nations, for study in the 
various fields of military equipment and opera- 
tional procedures. The studies which are 
carried on by exchange of observers among the 
three nations, in connection with exercises and 
the development and testing of material of 
common interest, are aimed at the gradual 
development of common designs and standards 
in arms, equipment, and training methods. 
Co-operative arrangements for this purpose do 
not impair the control of any country con- 
cerned over any activities in its territory. No 
treaty, executive agreement, or contractual 
obligation has been entered into by the par- 
ticipating nations. These arrangements between 
Canada, the United Kingdom and the United 
States, which have been under discussion since 
1947, are a step towards the fulfilment of the 
wider arrangements under the North Atlantic 
Military Production and Supply Board, which 
call for the promotion of ‘ standardisation of 
parts and end products of military equipment ” 
in the North Atlantic area. They are similar to 
arrangements already made by the Brursels 
Treaty Powers. 
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Open Hearth Furnace Charging 


No. I 


By HAROLD CARRINGTON 


HE work of placing the various solid 
materials used in the manufacture of 
steel, principally scrap metal and pig iron, 


WOOD, M.I.Mech.E.* 
the design of Mr. Samuel T. Wellman in 


the United States, was of the overhead type 
installed at the works of the Otis Company, 
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FIG. 1—GROUND NON-REVOLVING CHARGING MACHINE 


on the hearth of steel melting furnaces is, 
as is generally known, performed by elec- 
trically operated charging machines. Those 
in general use to-day are of the four types 
illustrated in the drawings, Figs. 1 to 4, 
and ‘the engravings, Figs. 5 to 8, inclusive. 
All four types of machines are equipped with 
rams or arms, the ends of which are designed 
to carry the charging boxes or pans. The 
latter can be projected into a furnace by the 
forward movement of the charging mecha- 
nism and their contents emptied onto the 
hearth by revolving the ram 180 deg. The 
type illustrated in Figs. 1 and 5 runs on 
rails placed on the charging shop floor and 
is known as the ground type non-revolving 
charger to distinguish it from the similar 
machine illustrated in Figs. 3 and 7, which 
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in Cleveland, Ohio, in the year 1887. Its 
movement along the gantry was effected by 
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wedges inserted by hand. It was not sur- 
prising therefore, that this form of machine 
was found unsatisfactory in service and only 
had a short life. ’ 

The first patent in England, No. 421797, 
was granted to Mr. Wellman for a low- 
ground non-revolving charging machine in 
1890. Patent No. 569075 was allotted to 
the high-ground charger design in 189¢,, 
and the charging box of conventional design 
was the subject of Patent No. 589768 of 
September 7, 1897. 

The first electric-motor-driven charging 
machine built was one of the low ground 
type and was installed at Thurlow, Penn- 
sylvania, in 1894. The first high ground 
charging machines were installed at the 
Otis works in Cleveland, in 1897, and a 
paper on the subject of these developments, 
entitled ‘‘On Charging Open Hearth Fur- 
naces by Machinery,”’ was presented to the 
Iron and Steel Institute by Mr. Jeremiah 
Head on May 11, 1897, and aroused consider- 
able interest. The first charging machines 
installed in this country were two units of 
the high ground type manufactured in 


me 
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FiG. 3—LOW GROUND REVOLVING CHARGING MACHINE 


means of a rope haulage system and hydrau- 
lic rams were employed for the hoisting and 
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Fic. 2—HIGH GROUND CHARGING MACHINE 


also runs on rails on the floor but has its 
charging arm mounted on a revolving turret 
or carriage and is known as a revolving ground 
type charger. The high ground type charger, 
Figs. 2 and 6, also runs on the shop floor rails 
but its charging mechanism is suspended 
from a trolley carried on a framework situ- 
ated at a higher level. Lastly, there is the 
revolving overhead type of machine shown 
in Figs. 4 and 8, which is carried by a crane- 
type bridge supported from the shop girders 
and leaving the floor free of rails. 

It is now fully fifty years since the first 
open hearth furnace charging machines were 
installed and put into service in Great Britain 
and it would therefore seem to be an oppor- 
tune moment to record some of the principal 
features about their development, to stress 
the advantages of the different types com- 
monly in service, to refer to the value of 
fast but careful charging, and to outline 
some possible future developments. 


HIsTORY 
Contrary to the general impression, the 
first open hearth furnace charging machine, 
*The Wellman Smith Owen Engineering Corporation, 
Ltd. 





charging movements. The charging pans 
used were attached to the ram by means of 
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America and set up at the works of the 
Llanelly Steel Company at Llanelly in 1898, 
and one of them is actually still in service 
but is shortly to be replaced by a machine 
of the same type. Their introduction soon 
led to many other British and also Continen- 
tal steelworks’ installing similar machines. 
The first low ground charger also came from 
America and was installed at Guest Keen 
and Nettlefold’s Cardiff works in 1903, 
but the first overhead revolving charging 
machine was built in this country and 
installed at the steelworks of James Dunlop 
and Co., Calderbank, Scotland, in 1907. It 
had a straight, vertical lift, with a tubular 
mast, and was followed by a somewhat 
similar machine, but with the addition of a 
rocking lift at the Britannia works of Dorman 
Long and Co., in 1908. The first charging 
machine employed in a German steelworks 


FIG. 4—OVERHEAD REVOLVING CHARGING MACHINE 
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was one of two tons’ capacity of the low 
ground type installed at the Riesa works on 
the Elbe. 

The floor-type revolving charging machine, 
« British development, owes its origin to 
the fact that in some of the older open hearth 
steel plants the chimneys were situated at 
one end of the furnace, more or less in the 
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with. The question of speed of charging 
plays a predominant role. It applies not 
only to the hot metal shops but in particu- 
lar to those in which cold charging alone has 
to be followed. For speed in action the non- 
revolving machines of the high and low 
types undoubtedly gain ascendancy com- 
pared with the revolving machines. For the 





Fic. 5—5- TON GROUND NON-REVOLVING CHARGER 


middle of the charging floor. Furnaces 
were frequently built in pairs, and it was 
therefore found possible to build a track 
between two adjacent stacks and make use 
of a machine to serve two furnaces. It was 
impossible to run charging boxes along in 
front of the furnaces and no overhead run- 
way being available, the incoming scrap 
metal and pig iron had to be set down at the 
back of the charging floor. The machine 
was therefore designed to run on the track 
between the chimneys, pick up the charging 
boxes at the rear, swing them round and dis- 
charge their contents into the furnaces. 
The first chargers of this type were put into 
service at the works of the Briton Ferry 
Steel Company, South Wales, but the first 
large-capacity hot metal working plant to 
utilise this type of charger was at Wit- 
kowitz, in Czechoslovakia, built in 1912, 
where two machines were installed followed 
by two more later. 

Charging machines of other types, such as 
overhead non-revolving and high ground 
revolving units have, from time to time, 
been built but their employment has not 
found favour. 


TYPE SELECTION 


Figs. 1-4 give the general outline of these 
four types of charging machines and photo- 
graphs of typical units are shown in Figs. 
5-8. 

With the world-wide increase in the pro- 
duction of steel, which has been so evident 
in the last fifty years, and which in 1943 
amounted to 157 million tons, and to-day 
stands in the region of 140 million, of which 
fully 80 per cent is produced in open hearth 
furnaces, the importance of the charging 
machine to the steel-maker cannot be over- 
rated. It is, therefore, only to be expected 
that great care is taken in studying the design 
of new open hearth furnace steel-making 
plants to select the type and capacity of the 
machines which will be found the best suited 
for the particular requirements to be dealt 


first-mentioned, however, charging boxes 
require to be placed on a track running in 
front of the furnaces and time may pe lost 
in carrying out shunting operations. With 
the placing of the charging boxes by means 
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the actual practical performance of the latter 
may be just as good owing to the absence of 
shunting delays. 

With one charging machine available for 
every two furnaces in service it is found in 
practice that the machines have little idle 
time, particularly in cold charge shops. The 
question of hours worked by steel works’ 
cranes and machines has recently been the 
subject of a study by the Association of 
Tron and Steel Engineers in the United 
States, and an interesting report on the 
result has been published, entitled “Steel 
Plant Service Requirements for Cranes,” 
by J. E. Madson (Iron and Steel Engineer, 
September, 1948). Chargers find a high 
place in this tabulation, only being exceeded 
(as might be expected) by scrapyard service 
cranes and ore bridges. Chargers are, in 
fact, credited with working 6840 hours per 
year out of a possible 8760. This continuity 
of use does not allow much time for carry- 
ing out maintenance work and it is there- 
fore of importance that the machines should 
be thoroughly substantial in construction, 
and that all parts likely to need attention 
be easily accessible. 

In the United States the ground type 
non-revolving charger, although the first 
to be introduced, gave place many years 
ago to the high ground machine, but it has 
since regained its place and has now become 
almost universally the only type of machine 
used. In Great Britain, on the other hand, 
all four leading types of machines are found, 
not only in service but also under construc- 
tion for home usage. On the European 
Continent and particularly in Germany, the 
overhead revolving charger found the most 
favour. It has usually been built with a 
vertical lift only and a mast of small cross- 
section necessitating the placing of the 
driver to one side. In the well-known Well- 
man design in this country there is a rocking 





Fic. 6—5-TON HIGH GROUND CHARGER 


of cranes on stands situated at the back 
of the charging floor, the revolving chargers 
are in a position to deal with boxes for long 
periods without delays due to shunting. 
Thys, although a non-revolving machine is 
frequently capable of charging boxes at the 
rate of two per minute, against one per 
minute in the case of the revolving machines, 


lift to facilitate engagement of the boxes 
and their upward tilt in the furnaces, and 
the mast is of such an ample cross-section 
as to enable the driver to be placed on the 
machine’s centre-line, giving a clear view 
through the mast of the movement of the 
charging arm. Machines of this type free 
quently carry an auxiliary trolley of 5 or 





more tons’ lifting capacity for maintenance 
service (see Fig. 8), thus avoiding the neces- 
sity of installing a crane specially for this 
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Great Britain may be placed at 4 tons, 
units of 7 tons’ capacity are already employed. 
In the U.S.A. ground-type non-revolving 





FiG. 7—4-TON GROUND REVOLVING CHARGER 


purpose. Whilst the overhead revolving 
charger is eminently suited to shops working 
cold metal charges only, ground-type ma- 
chines of the revolving or non-revolving 
design are best suited where hot metal is 
worked and where freedom of movement for 
overhead molten-metal ladle cranes is so 
essential. Whereas the slewing-type ma- 
chines of the overhead and ground types 


FiG. 8-4-TON OVERHEAD REVOLVING CHARGER 


enable the driver to angle the charging boxes 
to both sides of the charging floor, the arm 
and box of the straight-line machine is 
employed to spread the charge of scrap metal 
and is, of course, also used for the movement 
of the box bogies along the charging floor 
track. 
CHARGING MACHINE CAPACITIES 

To comply with modern requirements, 
the load-carrying capacity and, to some 
extent, the working speeds of charging 
machines, have been steadily increasing. 
Although the average rating of machines in 





machines of 10 to 12 tons are becoming 
commonplace. Naturally the actual weight 
carried in the boxes varies greatly with the 
quality of the scrap to be handled and is 
only likely to reach maximum figures when 
cold pig iron or heavy scrap is carefully 
packed in. R. L. Knight, in his recent paper, 
presented to the Iron and Steel Institute, 
entitled ‘““A Review of Basic Open-Hearth 
Practice at an Aus- 
tralian Plant,” stated 
that at Port Kembla, 
in spite of the use of 
charging machines of 
5 tons’ carrying capa- 
city, the average 
weight of scrap charg- 


ed per box rarely 
amounted to more 
than 1 ton. The total 


weight of cold metal 
charged varied, how- 
ever, only between 13 
and 16 per cent of the 
total charge weight. 
Although this may not 
be regarded as typical 
practice it directs 
attention to the ad- 
visability of employing 
larger charging boxes, 
greater care in the 
preparation of scrap 
metal and the ex- 
tended use of baling 
presses, thus using 
the charging machine 
capacity to greater 
advantage with a 
consequent power saving and time economy. 
This subject has also been dealt with by 
E. L. Diamond and A. M. Frankau in a paper 
to the Iron and Steel Institute under the 
heading ‘“ Present Methods of Open Hearth 
Furnace Charging.” 

The following tables give typical examples 
of the speeds and motor powers of the four 
different types of machines 

5-Ton Ground Non-Revolving Charger 


Motor 
Rocking hoist 65h.p.... 18strokes per minute 
Bar turning ... 35h.p.... 35 revolutions per minute 
Cross traverse 35h.p.... 275-300ft per minute 


Long travel 60 h.p. (2) 325-350ft per minute 
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This machine can exert a horizontal 
pull up to 200 tons, sufficient to draw a 
train of twenty loaded cars. 

5-T'on High Ground, Non-Revolving Charger 


Motor 
Rocking hoist 30 h.p..... 8 strokes per minute 
Bar turning ... 10h.p..... 10 revolutions per minute 
Cross traverse 30h.p.... 180ft per minute 
Long travel ... 60h.p..... 375ft per minute 


5-Ton Ground Revolving Charger 
Motor 
Rocking hoist 30h.p.... 8 strokes per minute 
Bar turning ... 10 h.p..... 10 revolutions per minute 
Slewing .. l5hp.... 6revolutions per minute 
Cross traverse 15h.p..... L00ft per minute 
Long travel 25 h.p. (2) 300ft per minute 
5-Tion Overhead Revolving Charger 
Motor 
Rocking hoist 35h.p.... 8strokes per minute 
Bar turning ... 10h.p..... 8 revolutions per minute 
Slewing . 10h.p.... 6revolutions per minute 
Cross traverse 25 h.p.... 150ft per minute 
Long travel 60 h.p.... 300-350ft per minute 


CHARGING TECHNIQUE 


It is an old saying that you cannot make 
steel until you have metal on the furnace 
hearth. It is therefore the primary objective 
of operators to be in a position to charge 
quickly, irrespective of whether they are 
working a hot metal or an all-cold process. 
Nevertheless, experience has shown that 
great care must be exercised in the carry- 
ing out of this work and that over-fast or 
unskilled charging may delay the melting 
,process or even cause damage to the fur- 
nace. Observations made on a _ 60-ton 
cold-charged furnace showed that, follow- 
ing normal practice, when the furnace was 
fully charged in two hours, it took a further 
4} hours to melt down, but due to unusual 
conditions on another occasion, 4} hours 
were taken to put the full charge in and it 
melted out completely one hour later. With 
all the evidence available, however, there 
is no doubt that the time taken to charge 
a furnace must advisedly be spread over 
such a period that the furnace temperature 
is not at any time materially reduced, and 
this in turn points to the necessity of limit- 
ing to the furthest possible extent the time 
the charging doors are open. Adequate 
provision for box-loading, transport to the 
charging-shop and particularly for the actual 
charging process, is without doubt of impor- 
tance to the successful operation of every 
open hearth furnace plant. © 


(T'o be continued) 





Road Construction in South 
Africa 


A ROAD linking Odendaalsrust and Kroon- 
stad in the heart of tke new Free State 
goldfields is to he built at an estimated cost 
of £250,000 ; roadmaking ,ersonnel and equip- 
ment are at present being moved to the area. 
The road is to be constructed by the govern- 
ment, but will be maintained by the Free State 
Provineial Administration. It will be 40 miles 
long and will be built according to the latest 
American research, coupled with the experience 
gained in recent years of the Free State’s 
difficult potclay and turf conditions. The 
road has been designed to carry a wheel-load 
of 44 tons, with a 22ft wide bitumen-surfaced 
carriageway ; provision will be made for 
doubling the size in the future, should the volume 
of traffic make this necessary. 

The greatest constructional problem will be 
the provision of adequate water supplies, 
since the average consumption of water will be 
between 20,000 and 30,000 gallons a day. As 
there are few, if any, natural water sources 
on the route, boreholes will have to be bored 
at intervals and geologists from the Geological 
Survey Department, Pretoria, are now carry- 
ing out tests to find the best locations for these 
holes. It is estimated that the road will take 
two and a half years to build, and should 
therefore be ready by May, 1952. 
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Kpicyclic Gear Efficiencies 


By R. H. MACMILLAN, M.A.* 


ir’ a previous article! the author developed 
from first principles a method for deter- 
mining the velocities transmitted by epi- 
cyclic gear trains : in this article the investi- 
gation is extended to the forces within the 
gear and the gear’s efficiency. The problem 
has been treated in some detail by H. E. 
Merritt? and by P. P. Love*® but, although 
there is no novelty in the results which we 
shall obtain, the methods used differ in 
some respects from those of previous authors 
and may therefore help to shed further light 
on an intricate subject. 

We shall first examine in general terms the 
relations which exist between the velocity 
ratios of the various inversions of a simple 
gear, the external torques acting on the 
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Fics. 1 AND 2 


gear and the power transmitted by it. The 
designer seeks information about the loads 
on the teeth of the individual gearwheels ; 
these can be calculated without difficulty 
once the torque transmitted by each com- 
ponent has been found. We therefore study 
these torques next and use the knowledge so 
gained to determine the efficiency of each 
inversion. In conclusion we shall investigate 
the performance of a compound epicyclic 
gear, which is rather more elaborate than any 
of those that are treated earlier. 


Basic EQUATIONS 


Following Merritt, we shall find it con- 
venient to consider any epicyclic gear as 
consisting of three parts: namely, a case C 
(not necessarily fixed), together with two 
co-axial shafts, A and B, protruding from it, 
as in Fig. 1. Any one of these three may be 
fixed and either of the others can then be 
made the driver, the remaining one being 
the follower ; there are thus six fundamentally 
different ways of using the gear and, in 
general, each of these ways will yield a 
different value for the ratio of the driver’s 
velocity to the follower’s. These six ratios 
are not, however, independent and they can, 
in fact, all be derived from a single ratio, 7, 
which is called the basic ratio for the gear. 
Any one of the six ratios could be taken as 
basic and we shall find it convenient to 
take that one for which the case is fixed 
and the gear operates as a reduction gear 
(i.e., the speed of the follower is less than 
that of tne driver). 

Suppose that in a particular gear, A rotates 
faster than B when C is fixed; then by 
definition we have 

m,4=my, with|[r|>1. . . (2) 
where n, is the speed of the driver and ng 
is that of the follower. If A and B rotate 
in the same direction, r is positive: if in 
opposite directions, it is negative. As a 
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brief notation for equation (1) we shall 
write 

ort i ne a | 
Obviously also 

Pye yh few at oe 
The symbol r4g represents, similarly, the 
velocity ratio of A to C when B is held fixed. 
This can be determined in terms of r by 
using an approach which is a slight variation 
on the usual method: instead of super- 
imposing suitable rotations on the gear as 
a whole, we shall consider the rotations of 
the members of the gear relative to a moving 
observer. As far as kinematics are concerned, 
this leads to precisely the same figures as 
the standard approach, but when we come 
to consider the torques acting on the mem- 
bers it leads to some simplification, as we 
shall show later. 

In order to find r4g it is merely necessary 
to find the velocities of A and C relative to 
an observer moving with B (i.e., one relative 
to whom B has no velocity). As this observer 
moving with B rotates with an angular 
velocity n,4/r, this amount must be deducted 
from the velocities of both A and C to obtain 
their motion relative to him. Thus, A’s 


relative velocity is (n,—mn,/r) and C’s 
relative velocity is (0Q—n,/r); 7r4¢ is the 
ratio of these, so 
1—1,r 
Tac ip St a a 
and 
Toe VA — Fw a cs |) 


Similarly we find, by considering an 
observer fixed to A, that 


Tzc= 1 l/r ° * ° a ‘ (6) 
and 
Tozp=t/(r— 1) 6 a me US (7) 
It will be seen that 
Tapttac="aattac="catton=1 . (8) 


These identities can be quickly proved by 
other methods. 

Let us now discuss some general relations 
concerning the external torques acting on 
the gear and the power transmitted by it. 
We shall use for the external torque acting 
upon the member A the symbol 7',, defined 
as positive in the same sense as 4; thus 
n4l', (in suitable units) is the power sup- 
plied to the gear through the member 4, 
when it is positive; when it is negative, 
nal’, is the power output of the gear at the 
member A. 7’, and 7'g are defined similarly 
for the other two members. 

The gear must satisfy two fundamental 
relations: first, for equilibrium it is neces- 
sary that 

TatTat+Toe=9 ... (9) 
Secondly, there is the condition that the 
total power supplied to the gear must be 
equal to the power lost internally, P). 
This is 

naT 4+nglp+ncelco=Py ~. ~ (10) 

or 

fata hoe: . > AD 
When the gear is assumed frictionless, 
equation (10) reduces to the better-known 
relation with P;=0. 

Our analysis in the next section is founded 
upon an important principle relating to the 
torques and the power lost in internal 
friction ; this is the fact that the magnitudes 
of the torques acting upon the various mem- 
bers of a gear are quite independent of the 


727 


motion of the observer who measures them. 
In addition, the power lost, being determined 
solely by the internal torques and the relative 
motions of the wheels within the gear, is also 
independent of the observer’s motion. Note, 
however, that not every relevant quantity is 
independent of the observer’s motion, for 
we have already met one important excep- 
tion: the velocity ratios of the gears. 


EFFICIENCY OF EPpicycLiic INVERSIONS 


It is normally possible to calculate the 
efficiency of a gear when it is transmitting 
its basic ratio; we shall call this basic 
efficiency A. Since C is stationary and power 
flows from A to B in the basic form, we 
have 

Tr) re | |) 
In a simple gear the efficiency of the reversed 
basic train is the same, so 


Seem is. ae OS 
It is convenient to define the direction of 
7T'4 a8 positive; we then find that with C 
fixed there are four separate possibilities to 
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Fics. 3 AND 4 


consider, according to whether n, and r 
are each positive or negative. When they 
are both positive, power is supplied to the 
gear at A, and B rotates in the same direc- 
tion as A but slower (since r>1). As the 
efficiency is A by definition, we have 
—-Pg=3P, 
or 
—(ng/r)T p=. n4T 4 
whence 
Pa=—wseT, . « (14) 
By substitution in equation (11) we find 
that the lost power is 
PrP g{i—®) . =. + -« (ES) 
and using relation (9) we can determine the 
torgue applied to the case as 
Te=—(T4+Tg)=TaQr—1) . (16) 
When n, is still positive but r is negative, 
the equations above remain valid, but 7’, 
is now in the same direction as 7'4, so that 
the numerical value of the restraining torque 
T~ is increased. When n, is negative, the 
power input is at B and the output at 4; 
the equivalent expressions to those above 
can therefore be obtained by replacing r 
by l/r, since rg4=1/r, and reversing the 
suffixes A and B, giving 


Psmt—-iyMe. ss. ': OD 
Pi=Peli—-. ) . . 8 
To=TpAfr—l) . . . (19) 


The next step is to determine the efficiency 
of transmission when one of the other mem- 
bers, A or B, is fixed and the cage rotates. 
Let us fix B. As before, there are four cases 
to consider according to the signs of n4 and r. 
Suppose first that both are positive. The 
motions of A and C relative to an observer 
attached to B are n,(1—1/r) and —n,/r; 
with r positive these are in opposite direc- 
tions. Using the principle enunciated at 
the end of the last section, the torques 
applied to the members are the same as 
those in equations (14) and (16), so 


Te=(ar—1)T'4 ee ee ae 

















The flow of power at A is 
rs = na(1— l r)T 4 
which is an input into the gear since it is 
positive, and the flow at C is 
Pe=(—ng/r)T 4(ar—1) 
which, being negative, is an output. 
efficiency is therefore 
nac= Pe WiNOr=1)_¥—1 gy 
5 ee fe eek, ee 

Since there is no output of power from 

the member B, the lost power is 

Py=ngT 4(1 —l/r—2’ + 1/r)= nT 4(1 —d) 

As this is the same value as in equation (15), 
this expression confirms our previous state- 
ment that the loss of power is the same 
relative to all observers. As before, the 
equations above are equally applicable when 
r is negative, A being the driver and C the 
follower, rotating now in the same direction. 
From equation (14) the torque on the fixed 
member B is —Ar7', in both cases. 

When n, is negative, we must use expres- 
sions (17) and (19) for the torques. The 
power flow at A is again 

Pa=na(1—1/r)T 4 
which, being negative, is an output, but that 
at C is now 

Poe=(—ng/r)T g(r/k—1) 
which is positive for an input. 
that 


The 





It follows 


Pa l1—I1/r A(r—1) 
1ca~ Pe (l/r\(rA—l)”_ r—2 
When r is positive, C and A rotate in oppo- 
site directions: when it is negative they 
rotate the same way. The torque on the 
fixed member.B is, from equation (19), 
T p=Te/(A/r—1I)=1rT ef(A-—-r). «© . (28) 
Using a method previously adopted, we 
can quickly write down the torque and the 
efficiencies of the remaining inversions, in 
which A is fixed. It is only necessary to 
substitute 1/r for r and interchange the 
suffixes A and B. We thus find 
A/r—l r—~A 


te ey en aXy, > 
YP ua (r negative) . (24) 





22) 


Bc = 


with the torque on the fixed member given 
by 








Ta=(—A1r)Tpz (25) 
Similarly, 
x1/r—1) A(1—r) : 
1cB= Teen low (r negative) . (26) 
with 
1 Tr Te 
a a | led 
Pa=5_ Ip o=3e—1 * sre 


With these inversions a change in the sign of 
r alters the direction of power flow, and the 
expressions above are only applicable when 
r is negative; when r is positive the effi- 
ciencies are the reciprocals of those above. 
A complete table of velocity ratios, torques 
and efficiencies, derived somewhat differently 
from ours, is given by Merritt (loc. cit.). 
The results are in complete accord with those 
above. 


NUMERICAL EXAMPLES 


As an example of the application of these 
formulz, we shall consider first the simple 
epicyclic gear shown in Fig. 2. The number 
of teeth in the sun A is 44 and in the annulus 
B is 88 ; there are therefore 22 in the planet. 
The basic ratio with cage fixed can be 
written straight down as 

na=(—88/44)nzp 
so 
r=——2 
The basic efficiency should now be calcu- 
lated; the efficiency of transmission at 
each tooth contact can be found from stan- 
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dard charts. For wheels A and C it is 
98-6 per cent and for wheels C and B it is 
99-3 per cent, assuming a coefficient of 
friction of 0-08, a reasonable value for well- 
lubricated gears. The overall basic efficiency 
with cage fixed is accordingly given by 

A= 98-6 x 0-993=97-9 per cent. 

Let us now find the efficiency of one of 
the inversions of the gear; consider, for 
example, that in which B is fixed and the 
cage drives the annulus; here, from equa- 
tion (22), 

aie-—2), 0-979(—3) 








=>, = 30-979 = 88 8 per cent. 
Similarly, from equation (21), 
ar—1l 2-958 
7 98-6 per cent. 


Consider next a gear with compound 
planet wheels as shown in Fig. 3. The sun A 
has 32 teeth and the annulus B has 88; 
it follows that the co-axial planets must 
have 22 and 34 teeth. The basic ratio can 
be written down as 


88 34 17 
na="ih5o)\—39)=— gre 


r= —17/4. 
From the standard charts the efficiency of 
transmission between annulus and planet 
cage is 99-3 per cent and between sun and 
cage it is 98-7 per cent. The basic efficiency 
with cage fixed is therefore 0-993 x 98-7= 
98-0 per cent. When the annulus B is 
fixed the forward and reverse efficiencies are 


so 





ar—1 
nac=> = 98-3 per cent 
and ; 
A ] 
nca=" a = 98-3 per cent. 


Although the forward and reverse effi- 
ciencies of the basic chain are equal, the 
expressions for nag and ye, indicate that 
those of its inversions are not necessarily 
equal. When B is fixed and r is very close 
to unity, the velocity ratio with C as the 
driver is a large reduction, since 

rea=1/(1—r) 
becomes great as the denominator approaches 
zero. Such a train, giving a large reduction, 
may be irreversible; the condition for this 
is that the reverse efficiency shall be zero ; 
but 74c=0 when Ar=1 or r=1/A. When 
this occurs, the efficiency of the forward 
reduction is 

A(V/A—1) A 

ee LAA BA 


which is equal to 1/2 when A equals 1. The 
greatest possible value for A is unity, so that 
if a gear is to be irreversible its forward 
efficiency cannot exceed 50 per cent. 


COUPLED AND CoMPpounD EPICYCLIC GEARS 


It is important to appreciate that the 
foregoing analysis is quite general and 
applies equally no matter how complicated 
may be the structure of the gear within the 
casing. When the basic train is one in 
which all centres are fixed (i.e., the planet 
cage does not move) we have seen that it is 
an easy matter to compute the basic effi- 
ciency from the dimensions of the gears at 
each contact. With coupled or compound 
gears, however, there may be no inversion 
in which all centres are stationary and it 
should be noted that the forward and reverse 
efficiencies of the basic train are no longer 
necessarily equal; when they are not equal, 
care must be taken, in applying the formule 
for the efficiencies of the inversions, to choose 
the appropriate value of A. With these 
more complex gears the calculation of the 
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basic efficiency is more difficult, but of con- 
siderable interest; the following method 
seems to be a suitable one to adopt. 

We shall determine the efficiency of the 
compound epicyclic train shown in Fig. 4 
and treated in the author’s previous article. 
Let us find the efficiency of transmission from 
A to B when D is held fixed. It is evident 
that there is no inversion in which A, B or 
D is fixed and the planet cage is stationary. 
The gear can be separated into two simple 
epicyclics: the first has compound planets 
with sun and annulus A and D; this trans- 
mits power from the input shaft A to the 
cage. We have already found the efficiency 
of this process, for the gear is identical with 
that of Fig. 3. It is 98-3 per cent. The 
second simple gear consists of wheels B, 
C and D; it transmits power from the cage 
C to the output shaft B. Again we have 
already found the efficiency, for the gear 
is that shown in Fig. 2; it is 98-6 per cent. 
The desired efficiency for transmission from 
A to B with D fixed is therefore 0-986 x 98-3 
=96-9 per cent. 

Since we found previously that the re- 
versed efficiencies of the two constituent 
gears are indistinguishable from their for- 
ward efficiencies, it follows that if B is the 
driver and A is the follower the efficiency is 
still 96-9 per cent. Let us call the first train 
treated the basic train (i.e., D is treated as 
if it were the cage of a simple gear). The 
basic ratio is found to be 

r=na/np=7/4 

Suppose now that D is released and A is 
fixed ; we can write down immediately the 
forward and reverse efficiencies of the 
resulting gear, for since r is positive, from 

equation (24) 
r—1 0-750 
"BD 9 —) ~ 0-781 
and, from equation (26) 





=#96-1 per cent 


ar—1 
Apa wep per cent. 
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The Effect of End Constraint on Thin- Walled 
Cylinders Subject to Torque. By M. Fine, B.A., 
A.F.R.Ae.S., and D. Williams, D.Sc., M.I.Mech.E. 
Reports and Memoranda No. 2223. His Majesty’s 
Stationery Office, London. Price 3s.—A general 
method of finding the effect of end constraint on 
stiffened thin-walled cylinders subject to torque is 
given. For box sections similar to those used in 
two-spar, stressed-skin wings, simplifying approxi- 
mations to reduce the arithmetic, may be made. 








Vibration Problems in Gas Turbines, Centrifugal 
and Axial-Flow Compressors. By J. F. Shannon, 
Ph.D., M.I.Mech.E. Reports and Memoranda No. 
2226. His Majesty’s Stationery Office, London. 
Price 10s.—Failures have occurred in the blading, 
impeller vanes and combustion chambers of gas 
turbines, due to vibration. The scope of the pro- 
blems involved in explaining these failures is illus- 
trated and the importance of the higher modes of 
vibration is emphasised. Stalling flutter in axial 
compressors is considered and a simple rule to avoid 
this phenomenon is given. The importance of 
investigating vibration problems in gas turbines 
by experiment is well established, and the technique 
developed is fully explained. The damping charac- 
teristics of duralumin compressor blades and steel 
turbine blades have been investigated and the 
results indicate that in the former aerodynamic 
damping is 60 per cent, whilst material and 
blade root provide about 20 per cent each; in the 
latter the blade root provides about 70 per cent 
and the remainder is shared by aerodynamic and 
material damping. Heat-resisting alloys suitable 
for 650 deg. Cent. and above have low damp- 
ing capacity. Experimental methods have been 
devised for fatiguing blades at resonance and have 
shown up weaknesses in blade and root design. 
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While this solution had, at the first glance, 
the appearance of greatest simplicity, it 
was nevertheless found impracticable because 
the required thickness of the uprights between 
the windows was found to be too large, 
leaving practically no space at all for the 
windows themselves After several trials 
another solution was arrived at which con- 
sisted in developing the rigidity of these 


Underpinning and Repairing the 
Roda Island Nilometer’ 
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THE DOME 
\‘ JCORDING to what is known of the past 
‘1 history of the Nilometer, particularly in 
connection with the rough but lively sketches 
appearing in Norden’s description of his 
journey to Egypt (in about the middle of 
the eighteenth century), it seems that the 
upper part of the building consisted at that 
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Distributing Girders 


FiG. 18—DESIGN OF DOME 


time, of an inner elliptical dome with an 
external dodecahedral timber spire built 
over it. 

The new project was prepared on the same 
lines. On the other hand, modern types of 
materials were incorproated in this project, 






in riveted steel, all these materials being 
completely protected by masonry and timber 
work in such a way that the appearance was 
similar to what it was supposed to have been 
in ancient times. 

The chief difficulty met with in this part 
of the work was the provision of the twelve 
windows, piercing the circumference of 
cylindrical drum under 
the dome. 

The total height of 
the new superstructure 
is 20-8m above ground 
level and 22-4m 


20-20 
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above floor level in the upper chamber of the 
Nilometer (see Figs. 16 and 18). 
Accordingly the wind pressure above the 
point of inflection of the stanchions separating 
the windows (which point is assumed to be 


located at one-third of the height of these * 





stanchions in the radial direction (as shown 
in Fig. 18c). 

Alternative projects, based upon this 
principle, were then prepared : 

(a) For a purely steel structure. 

(b) For a riveted steel structure, embedded 
in concrete. 

(c) For the usual type of reinforced con- 
crete, with round steel reinforcement. 

Though it involved a considerable weight 
of steel per cubic metre of concrete, the last 
solution was, nevertheless, found to be the 
most suitable, because with the two other 
alternatives it was almost impossible to 
develop properly the riveted connections 
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FiG. 19—ARRANGEMENT OF ‘**‘ MAGARIS’’ 


in the limited space available for locating 
them in between the windows. Reinforced 
concrete was, therefore, used for all the 
structure, except the upper pyramid, which 
would have been much too heavy, had it 
been built in the same material. The spire 





Fic. 


but arranged in such a manner that their 
nature did not appear externally, the dome 
and the columns supporting it being built 
in reinforced concrete and the spire itself 








* The data given and opinions expressed in this article 
are the author’s own and do not necessarily coincide with 
those of the Egyptian Ministry of Works. 


stanchions) is estimated to be 25 tons (see 
Fig. 181). The corresponding moment and 
shear were originally intended to be taken 
by the columns working as elements of a 
Virendeel girder (as shown in Fig. 18b), each 
window representing an elastic frame with 
rigid connections (a, b, c, d in the drawing). 


20—WORK ON DOME APPROACHING COMPLETION 


was therefore made of a steel skeleton with 
a timber covering. 


With the adopted. arrangement the 
stanchions are subject to the following 
stresses :—(a) the compressive stress due 
to the structural weight of the building; 
(b) the normal stress due to the wind ; (c) the 
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bending effect upon the individual stanchions, 
the part of the wind load taken by each one 
of them being proportional to the second 
moment of the normal section, determined 
as shown in Fig. 18d. It was found, in this 
manner, that the first and last stanchions 
carried together about half the wind load, 
the other half being unequally distributed 
among the other ten stanchions (see Fig. 18:). 

It will be observed that all the twelve 
stanchions are here assumed to be made of 
sound elastic material. While cast in one single 
operation they may, nevertheless, possess 
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reinforced concrete structure contained also 
the following elements :— 

(a) The four main columns supporting the 
structure were cast in and lined with dressed 
stone. In combination with the foundation 
beams, at their base, and with the heavy 
upper beams at their top, they formed four 
substantial frames which performed the same 
functions as the portals of a bridge. 

(6) The transition elements between the 
upper part of the frames referred to under 
(a) and the additional section of the building 
were arranged as diagonal beams, capable of 





FiG. 21—LOWER PART OF 


slightly different mechanical properties ; 
consequently, a rather low permissible stress 
was adopted. Nevertheless, this solution 
was found to be more economical than any 
other designs or calculations considered. 

In order to enable each stanchion to take 
the individual moment which it is intended 
to carry, two further conditions must be 
satisfied : 

(1) The connections between the stanchions 
and the rest of the building must be capable 
of withstanding the effect of the restraining 
moments (this concerns both the top and the 
base of each stanchion). 

(2) In an empty cylinder (see section 
a, b, c, d in Fig. 18f), the effect of the wind 
creates normal stresses near a and c, and 
shearing stresses in the zones b and d; how- 
ever, in the design under review, the shear 
is taken chiefly by the stanchions near a and 
c, and means are to be provided for trans- 
mitting the stress from b and d to a and c. 

These two problems were both solved by 
the four rings k, 1, m and n (see Fig. 18a) ; 
the rings in question being designed as beams, 
subject to the system of loads shown in 
Fig. 182, each couple of rings being joined 
by a circular vertical slab and the stanchions 
themselves being extended through and 
beyond the rings, as ribs. It was thus ensured 
that the length of the steel bars beyond the 
points of maximum moment was sufficient to 
keep the adhesive stress within the per- 
missible limits. 

In order to ensure further safety the 
stanchions were continued above the upper 
ring so as to form ribs for the dome itself. 
It is obvious that such ribs would not have 
been required had the dome been considered 
as a structure independent of the spire. 

In addition to the parts described, the 


DRAINAGE GALLERY 


withstanding negative as well as positive 
reactions. 

(c) Secondary roofing covered the passage 
around the well. In order to prevent the 
well from being submerged during high 
floods in the future, the surface level of the 
adjoining area had been heightened by about 
1-6m, which necessitated raising the whole 
building by the same amount ; on the other 
hand, the well, the column and all the other 
parts of the ancient understructure had been 
left at their original level (with the exception 
of minor movements, consequent upon the 
expansion and contraction of the soil). The 
height of the inner walls of the corridor 
became therefore abnormally high, and hence 
objectionable from the esthetic standpoint. 
In order to avoid this appearance, the gallery 
was provided with a double roofing, so that 
both its inner and outer appearances were, 
in so far as was possible, the same as they 
had been in ancient times (see Figs. 16 and 
182). 

The two slabs of the subsidiary roofing 
formed one single reinforced concrete struc- 
ture with the ribs and diagonal bracings, 
the arrangement of the bearings being con- 
ceived in such a way as to prevent the occur- 
rence of any unsightly temperature crack 
in the outer wall (at the level of the lower 
roofing). To avoid this the lower roofing has 
no contact with the outer wall at all, but is 
suspended from the upper roofing. 

The particular point of the specification 
prepared for the superstructure of the gauge 
resided in the responsibility borne by the 
contractor, not only for his own work, but 
also within certain limits for the work done 
before him. It was, of course, realised that 
such a clause necessarily caused a certain 
increase in the tendered rates (to the extent 
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required for covering the risks of the eventual 
damage caused by the new contractor to the 
work done by the old contractor). It was, 
nevertheless, believed that the advantages 
resulting from this clause were worth the 
additional expenditure. 

Owing to the general contraction of the 
structural credits, which took place, 
owing to the Second World War, at the 
time when this project was under considera- 
tion (winter, 1939-1940), it was decided 
to reduce the scope of the work, namely, 
to carry out all the masonry and rein- 
forced concrete at once, but to postpone 
until after the end of the war the construction 
of the metal spire, the provision and fixing 
in position of all the decorative and protective 
woodwork, and the supply and erection of the 
eight marble columns in the corridor running 
around the well. The project thus curtailed 
was then put up to adjudication and the 
contract given to the Comtoir d’Entreprise ; 
they carried it out more or less uneventfully 
under the supervision of the State Buildings 
Dept., and completed it in 1941. The 
photograph reproduced in Fig. 20 shows 
the concrete dome. 


ADDITIONAL WORKS 


Additional works were completed between 
1941-1943. They comprised the paving 
around and inside the building, the restora- 
tion of the ‘‘ magaris,”’ or drainage tunnels, at 
the eastern end of the area belonging to the 
Nilometer, and some other minor works. 
The magaris in question consisted chiefly 
of two arched pathways, running crosswise 
through a block of solid masonry, which 
projected as a bastion beyond the general 
outline of the island, near its south-eastern 
end (Figs. 3 and 19). : 

Their object appears to have been twofold : 
to serve as a means of access to the Nilometer 





FiG. 22—COMPLETED SPIRE 


during the low Nile period of the year, and to 
allow the passage of a certain amount of 
water in the flood when there was a consider- 
able concentration of flow at this particular 
point of the river channel, and the velocities 
near it, possessed therefore a rather high 
erosive capacity. 

While the underpinning works were in 





t¢ This principle was also introduced in the specifica- 
tion for the first part of the repair works at the 
Nilometer. 
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progress a certain movement of this part of 
the masonry work was believed to have 
taken place, and it was a first intention to 
use an arrangement which would have 
ensured the safety of the arches in the 
tunnels, even if their abutments were 
moving. The design called for a reinforced 
concrete structure, shaped as an arch, but 
designed as a beam, from which the masonry 
voussoirs were suspended, with elastic mate- 
rial filling the joints in between them so as 
to make certain that the arching action could 
never take effect, whatever the movements 
might eventually be. As, however, no 
further movement had been observed in the 
period following the completion of the under- 
pinning works, and as, on the other hand, the 
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FIG. 23—INTERIOR OF NILOMETER BEFORE 
COMPLETING DECORATION WORK 


price of steel reinforcement became very 
high owing to the war conditions, it was 
decided to alter the original design, convert- 
ing it to a simpler arrangement consisting 
chiefly of a double masonry arch, which was 
used as the current section for the larger part 
of the tunnel. The application of the suspen- 
sion principle was now confined to that part 
of the passages only, in which the two 
tunnels intersected and which was therefore 
particularly sensitive to any kind of abut- 
ment movement. The reinforced concrete 
structure was thus reduced to a light frame- 
work, which, in addition to its original 
object, served also for carrying the thrust of 
the main arch at the point where it was cut 
through by the chamber of the staircase 
(Fig. 19). 

The second design was put up to adjudica- 
tion on March 11, 1942, and the contract 
given to Aly Mahmoud on April 4th of the 
same year. The work was successfully com- 
pleted four months later, just before the 
arrival of the flood. Work in progress is 
shown in Fig. 21. 

A rather curious point observed during the 
carrying out of this contract was that the art 
of building a self-supporting cloister vault 
appears to be altogether unknown to the 
local artisans and stonedressers, so that every 
stone of the intersecting arches had to be 
prepared ad hoc as a unique piece, under the 
continuous supervision of the engineer. At 
some earlier time the building of such vaults 
must have been a common practice in the 
country, as is evidenced by existing instances. 

As the Roda Island lies within the limits 
of the backwater curve of Mohammed Aly 
barrages, the low river level at the gauge is 
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now much higher than it had been before ; 
consequently, in order to keep the tunnel dry, 
during the greater part of spring and summer, 
their flood level has been raised, as com- 
pared with the original conditions, as they 
had been in the mediwval period (new level 
16-50, approximate old level 16-00). 

Additional works to the tunnels and the 
construction of a parapet surrounding the 
whole area of the Nilometer were put up to 
adjudication on March 3, 1943, and _com- 
pleted on June 29th of the same year by the 
same contractor who did the main tunnel 
work. 

They included, amongst other details, the 
reconstruction of the eastern entrance to the 
covered channel, which in olden times led 
from the magaris to the main well of the 
Nilometer, thus allowing the flood water to 
reach its main pillar. A large part of this 
entrance was made of the old salvaged stones, 
which were supposed to have originally 
adorned this part of the old structure, but 
had been subsequently transported to another 
spot. The level of the entrance is slightly 
higher than it had originally been, owing to 
the difference in the floor levels of the old and 
new tunnels. 


Stee, SPrRE AND TIMBER F'ACEWORK 


From among the various items of work 
which had been included in the project of 
1939, but were temporarily postponed in the 
winter of 1940, it was subsequently decided 
to put up to adjudication the steelwork of 
the main spire and the inner and outer 
timber work. 

The tenders were received and opened on 
March 20, 1944. The steelwork contract 
was given to Messrs. Hersent, but it was 
found preferable to entrust the supply and 
erection of the timber to the Government 
workshops, Boulac, Cairo. 

The works entrusted to Messrs. Hersent 
started on May 20, 1945, and were completed 
on September 14, 1945. 

The work given to the Government work- 
shops commenced on April 27, 1944, and was 
completed in April, 1945. 

There were at that time only minor parts 
to be completed : the eight marble columns, 
the mousharabias in between these columns, 
the carved timber covering of the beam sup- 
porting the main pillar, and the decoration 
of the inner dome and timbering. The 
completed structure is seen in Fig. 22 and the 
incomplete interior in Fig. 23. 


ACKNOWLEDGMENTS 


The work of reconstruction of the Nilo- 
meter was undertaken largely as a conse- 
quence of the activities of His Excellency 
Kamel Ghaleb Pasha, former Under-Secre- 
tary of State of the Egyptian Ministry of 
Public Works, whose energy and perseverance 
brought the matter to public notice and 
resulted in the completion of a project for 
the technical part of which the author was 

ible. The competent authority for 
the consistency of the restoration work with 
the past history of the Nilometer were the 
Committee for Arabic Monuments. In that 
capacity the Committee were closely assoc- 
iated with the work throughout its duration 
and is now in charge of the items enumerated 
in the last paragraph. 


———— 


Lone-DisTaNnce TELEPHONES.—The General Post 
Office has stated that during the four weeks ended 
October 19th, it handled a total of 18,633,000 trunk 
calls. In the comparable period of 1948 the total 
was 17,723,000. During October thirty-one main 
cable schemes, estimated to cost £110,727, were 
authorised, which brought the total value of schemes 
authorised during the financial year to £3,546,763. 
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Liverpool Harbour Supervision 
Radar Station 


In our issue dated August 6, 1948, we 
described the supervisory radar installation at 
Liverpool Docks. A report issued on the first 
year’s operation of this equipment indicates 
that radar has proved to be a valuable addition 
to the facilities of the port. Between July, 
1948, and July, 1949, it is stated, the installa- 
tion operated for a total of 3782 hours, of which 
1283 hours were during periods of low visibility, 
and 213 vessels of a gross tonnage of 1,334,328 
made use of radar when entering or leaving 
the port. 

Radar assistance given to vessels during fog 
can conveniently be divided into two classes. 
The first class is navigational aid, where a 
vessel is given, on request, continuous informa- 
tion about her own position in the approaches 
to the port, the channels and the river, and is 
also warned of other vessels near by. The 
second category is navigational advice, covering 
cases where a vessel requests information about 
other vessels and advice about areas where 
clear anchcrages may be expected, &c. Analysis 
of these services shows that navigational aid, 
as defined above, was given to fifty-one mer- 
chant vessels of 255,671 tons gross, while 
navigational advice was used by 162 vessels 
(143 foreign-going and nineteen home trade) of 
1,078,574 gross tons. 

The radar station has, it is stated, provided 
other services besides navigational assistance. 
The radar fixing of floating sea marks has pro- 
vided a useful subsidiary service, particularly 
in thick weather, or when a vessel fouls a buoy 
and drags it out of position. Another useful 
service is the preparation of a four-hourly 
situation report which gives the position of all 
vessels in the approaches, sea channels and 
river; this information is broadcast on the 
pilots’ “ walkie-talkie ” sets. 

Availability figures for the equipment reflect 
the success with which teething troubles were 
eradicated. It is stated that, during the four- 
month period August-November, 1948, the 
installation was inoperative for 51 hr 15 min 
out of a running time of 1389 hours. During 
the final four months of the period (April to 
July, 1949), however, the corresponding inopera- 
tive time was reduced to |] hr 23 min in a total 
running time of 1199 hr 22 min. The longest 
continuous running time in the period under 
review is stated to have been 41 hr 10 min. To 
increase the general availability of the station 
a standby generator has been installed for use 
when mains failures occur. 

The communication services are comple- 
mentary to the radar service in disseminating 
information, but they also have distinct func- 
tions in helping to provide the comprehensive 
facilities required for full harbour supervision. 
These services embrace several duties, the most 
important of which is the operational com- 
munications traffic by h.f. radio-telephony 
(‘* walkie-talkie’’) to assist the pilots of 
vessels, in providing berthing instructions, 
docking and Port Health Authority arrange- 
ments for individual ships, weather reports and 
area forecasts, confirmation of tug arrange- 
ments, and in giving expected time of arrival 
to dockmasters. A total of 1652 vessels of 
9,302,394 gross tons made use of these services ; 
in some cases where berths were not immediately 
available, as many as eight messages were 
required in respect of one vessel. 

New v.h.f. communications equipment is 
expected to be in operation early next year to 
replace the h.f. radio-telephony system, which 
has used a single channel and which has 
frequently been choked by the volume it has 
been called upon to carry. With the new v.h-.f. 
equipment two channels of communication 
will be available simultaneously at the port 
radar station. 


a ra 


British ENGINEERS’ AssociaTion.—At the recent 
annual general meeting of the British Engineers’ 
Association, the following were added to the 
Council :—Mr. W. K. G. Allen, jomt managing 
director of W. H. Allen, Sons and Co., Ltd.; and 
Mr. A. H. Chilton, director of J. Stone and Co., Ltd. 
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Sutton Coldfield Television 
Transmitting Station 


N December 17th, the Postmaster-General 
opened the B.B.C’s Sutton Coldfield trans- 
mitting station which is the first extension of the 
Alexandra Palace television service and will 
increase the potential viewing audience by about 


six million. The effective service area is 
expected to be within a distance of about 50 
miles from the transmitter, but a closer esti- 
mate of the service area is given in the accom- 
panying sketch map which shows the expected 
signal strength, based on theoretical considera- 
tions. Inthe shaded zone satisfactory reception 


north of Sutton Coldfield. The altitude of the 
site is 550ft, which means that the aerial system 
at the top of the 750ft mast is itself 1300ft 
above sea level. 


Tue Mast 


As a preface to our description of the station, 
some details of the mast may be of interest. 
The base of the mast is located by a steel ball 
in a socket, forming a pivot to allow angular 
movement of the mast in high winds. 

As illustrated, the mast structure comprises 
three sections. A tri- 
angular ,lattice steel 
“support mast,” 9ft 
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across the face, extends 
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MAP SHOWING SERVICE AREA FORECAST are of high tensile steel 


and are built up of two 


These figures correspond to the transmission of a white picture 
element, the receiving aerial being assumed 30ft above the ground. 
Variations in particular cases, from one tenth to ten times the 


standard unequal angles 
battened together in 





values indicated , may be expected, 


is likely to be subject to favourable local con- 
ditions and a certain amount of fading may be 
experienced occasionally. At shorter ranges 
in the absence of abnormal screening or severe 
interference, good reception can be anticipated. 
Beyond the shaded zone, however, consistently 
reliable results cannot be expected, although 
fair reception may be obtained, exceptionally, 
in favourably situated localities. 

As already indicated, the Sutton Coldfield 
station will transmit the same programmes as 
Alexandra Palace. The vision signals will 
therefore conform to the adopted British 
Standards of twenty-five, 405-line pictures 
per second, comprising 50 interlaced frames, 
each having 202} lines, corresponding to visual 
modulation up to 3Mc/s. For the present 
vision signals are sent from London to Birming- 
ham over the radio link which was described 
in our issue of Nov. llth, page 551, but sub- 
sequently a coaxial cable will be available, as 
an alternative, for this purpose. Both the 
radio link and the coaxial cable are services for 
which the G.P.O. is responsible. 

The photograph reproduced on this page 
shows a general view of the aerial mast 
and the main station buildings which occupy 
part of a 24-acre site adjoining the main 
Birmingham-Lichfield road, some 2} miles 


star formation (viewed 
in section) with their 

> longer legs inclined at 
60 deg. to one another. It was found that the 
use of high-tensile steel not only lowered the 
overall cost of the structure, but the smaller 
scantlings required lead to an appreciable re- 
duction in the total area of steel-work pre- 
sented to the wind. All connections are bolted. 

The slot: aerial structure is formed of a thin 
skin of mild steel plate with suitable internal 
stiffeners and jointing flanges. The skin is 
sectionalised in quadrants 1Oft 6in high, each 
containing one slot to facilitate erection. An 
interesting detail, which is illustrated in one of 
the photographs reproduced on page 734, is the 
junction of the circular slot aerial structure 
with the triangular support mast. To protect 
the future high-frequency distribution system 
from the weather and to prevent the formation 
of violent wind eddies inside the structure 
perspex covers are fitted over the apertures 
of the slot aerial. : 

The cylindrical structure is surmounted by 
an octagonal platform on which stands the 
top-mast, carrying the eight dipole aerials. 
This tower houses a complex system of distribu- 
tion feeders and two 5in diameter coaxiul 
feeders run from the transmitter building. and 
up the mast, to the “ diplexer ” described below. 

All the structural steelwork was _ hot-dip 
galvanised after fabrication, the coating of zinc 
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being about 20z per square foot of surface, 
which should eliminate the need for mainten- 
ance painting for many years. 

Guy ropes, ranging in circumference from 
4zin to 6m, and spaced 120 deg. apart in plan, 
are attached at heights of 200ft, 400ft, 600ft 































































and 710ft to support the mast. All guy 
ropes are: of fully locked coil construction 
in 110/120-ton quality steel. Important 


advantages of this type of rope, which consists 
of concentric layers of round wires surrounded 
by a layer of shaped interlocking wires, are the 
comparatively high modulus and _ relative 
absence of inelastic stretching. The guys are 
mace off at. each end, at works, by solid steel 
conical sockets into which the broomed-out 
rope ends are run with white metal. All ropes 
have a factor of safety of four on the breaking 
load under the most severe conditions—a 
coating of ice of fin radial thickness throughout, 
simultaneously with a wind pressure approach- 
ing 60 lb per square foot at the mast head. 

At the anchorages provision is made for rig- 
ging the guys to previously calculated still air 
tensions.” These rigging tensions are separately 
computed for each set of guys so that the hori- 
zontal defivction of the mast at each point of 
attachment is proportional to its height above 
the base pivo* and these points thus remain in 
one straight line. The mast itself can then be 
treated as 4 simple continuous beam with linear 
supports, secondary stresses arising from relative 
movement of the supports being avoided. The 
maximum deflection at any point was limited 
by the specification to 1 per cent of its height 
above ground, and a movement of 7ft 6in from 
the perpendicular at the mast head is thus 
envisaged under icing and gale conditions. 





TRANSMITTER BUILDING AND MAST 


The “all-up” weight of the mast is some 
140 tons and the maximum thrust on the base 
pedestal which includes the vertical components 
of the guy tension is 336 tons. 

A small two-man electric lift is installed in 
the support mast and operates from a platform 
near the base to a point close to the foot of the 
slot aerial and the design of this equipment, 
which has to operate under rather unusual 
conditions, presented certain problems. The 
heavy unbalanced loads, caused by the weight 
of the hoist ropes near the end of the travel 
of car and balance weights, have been avoided by 
fitting a compensating rope on the underside 
of each ; these ropes pass round a loaded jockey 
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wheel at the mast base. The normal push- 
button controls were precluded by the difficulty 
of dealing with hanging cables in an open 
structure of this kind and the car is therefore 
controlled from a ground station. The car 
can be stopped at any platform by means of a 
mechanically actuated ramp which, when 
extended, throws a switch mounted on the struc- 
ture. For communication with the ground 
station the mast telephone circuits are sup- 
plemented by “ walkie-talkie ” radio apparatus 
carried in the car. The lift motor is conven- 
tional and is mounted in a weather-proof housing 
at the 600ft level and operates the lift at 100f¢t 
per minute. 


BurmLpIncs 


The main building is of brick with re-formed 
stone dressings. In plan the building is 
L-shaped; one block houses the sound and 
vision transmitters and the other houses a 
quality-checking room as well as offices and a 
canteen. The transmitter block is divided 





PLATEWORK AT 600FT JUNCTION 


longitudinally, by partition walls, into three 
main areas. One of the photographs reproduced 
on page 732 shows the transmitter hall. 
which forms the central area. Here the sound 
and vision transmitters are arranged in line, 
but separated by a valve-cooling plant room, 
which protrudes slightly into the transmitter 
hall. The area bounded by the partition wall, 
behind the transmitters and the outside wall 
of the building, contains power conversion 
equipment for each transmitter. Along the 
other side of the transmitter hall are the control 
room, line termination room and film scanner 
room. 


Vision TRANSMITTER 


With & peak power output of 35kW (which 
is more than double that of Alexandra Palace) 
the vision transmitter is the most powerful in 
operation anywhere in the world. Positive 
amplitude modulation is used and the carrier 
frequency is 61-75Mc/s. The transmitter is 
housed in ten cubicles, side by side. Viewed 
from the front the modulator stages are 
arranged in order of increasing power from left 
to right, the r.f. stages being from right to left, 
whereby the modulator output stage is next to 
the final radio-frequency amplifier. 

The modulator has four stages. The first 
stage is a pre-amplifier which accepts a vision 
signal, having an overall amplitude of 1V and 
@ picture/synchronising-signat ratio of 70/30 in 
terms of amplitude. This ratio can be adjusted 
in the pre-amplifier, as can the curvature of the 
input-output characteristic. A duplicate pre- 
amplifier serves as standby, change-over being 
made, as necessary, from the control room. 
The next two stages comprise a suh-sub- 
modulator and a sub-modulator. In the output 
stage there are four valves in parallel, connected 
as cathode followers. This stage gives no further 
amplification, but provides an output of suffi- 
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ciently low impedance to supply the heavy grid 
current (about 7A peak) drawn by the final 
stage of the r.f. amplifier, to which it is directly 
coupled ; a large capacitive current, depending 
on the picture waveform must also be supplied. 
Except for the pre-amplifiers, which use smal] 
valves, a single type (“‘ ACM 5’) of forced-air- 
cooled valve is used throughout the modulator. 

The r.f. section of the transmitter comprises 
a drive unit—consisting of a precision quartz 
crystal oscillator and two stages of multiplica- 
tion—followed by low-power stages, a driver 
stage and a final modulated output stage, con- 
sisting of two “‘ CAT 21” triode valves in an 
earthed-grid, linear, wide-band amplifier with 
parallel line circuit elements. This stage is 
grid-modulated and its output is coupled to the 
feeder through a balance-to-unbalance band- 
pass circuit. Except for the water-cooled 
valves in the output stage the other valves in 
the r.f. amplifier are air-cooled. 

One of the engravings on page 735 gives 
a rear view of the modulated output stage and 
shows some interesting details. The “‘ CAT 21” 
valves are mounted above the vertical tubes 
which form the anode tuning inductance. In 
front of the tubes is the output coupling coil 
and below are the output tuning capacitors. 
At the bottom of the picture is the concentric 
feeder leading to the vestigial sideband filter, 
which is described below. 


VESTIGIAL SIDEBAND FILTER 


Connected between the output of the vision 
transmitter and the aerial feeder is a vestigial 
sideband filter. Its purpose is to give the 
transmission the asymmetric sideband charac- 
teristic that is being adopted for all future 
B.B.C. television transmitting stations operat- 
ing in the band 41Mc/s to 68Mc/s. With the 
upper sideband suppressed, as it is in this 
installation, asymmetric sideband transmission 
makes economic use of the frequencies allocated 
to television and thereby allows more trans- 
mitters to be operated in this frequency band. 

The filter, which is of the constant-resistance 
type, comprises a high-pass and a low-pass 
section, and is constructed of lengths of con- 
centric feeder mounted on the wall behind the 
transmitter, as illustrated on page 735. The 
low-pass section is terminated by the feeder 
leading to the aerial, and the high-pass section 
by a water-cooled constant-resistance absorber 
load. The lower-frequency sideband is trans- 
mitted fully, but the upper sideband is increas- 
ingly attenuated for vision frequencies above 
0-75Mc/s. At 63-25Mc/s, which will be the 
carrier frequency of the sound transmission 
from a future television station, the attenuation 
introduced by the filter is approximately 
12 decibels. 


Vision TRANSMITTER POWER SUPPLIES 


High-voltage supplies are obtained from hot- 
cathode mercury-vapour rectifiers. The phases 
of the 415V a.c. supply to the transmitter are 
stabilised and phase-balanced by three separate 
moving-coil voltage regulators. In addition, 
the h.t. anode supplies (for which constancy 
of output is important) are provided with 
valve stabilisers. The smoothing circuit 
associated with the anode supply to the modu- 
lated r.f. output stage is designed to have a 
low resistive impedance that is constant over 
most of the vision modulation frequency range. 

All valve filaments are a.c. heated, except 
the ‘“‘ CAT 21 ” valves in the modulated output 
stage, which are supplied with d.c. from a 
motor generator. An electronic regulator keeps 
the output voltage to within 0-1 per cent of 
the nominal value, and also limits the starting 
current when the transmitter is being powered. 


Sounp TRANSMITTER 


The sound transmitter has an average carrier 
power of 12kW and employs high-power class 
B modulation. The drive unit is similar to 
that for the vision transmitter. Push-pull 
amplifiers comprise the first three r.f. stages, 
and the output stage consists of a single 
** BR 128” valve in an earthed-grid, coaxial- 
type circuit ; this stage is anode modulated, and 
its output is coupled to a second concentric 
feeder leading to the aerial. 
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Anode and bias supplies are obtained fron 
rectifiers in the power-conversion plant. Al! 
valve filaments are a.c, heated except in 
the modulated output stage, which is supplied 
with d.c. from a motor generator. The generator 
has an electronic voltage regulator similar to 
that associated with the vision transmitter. 
All the valves in the sound transmitter are 
air-cooled. 


VaLvVE-Coonine PLANT 


One of the illustrations on page 732 shows a 
general view of the valve-cooling plant. A 
separate air blower (shown in the centre of the 
illustration) delivers cooling air to each trans- 
mitter, and the air can either be circulated round 
a closed system, or drawn in from and dis- 
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SOUND AND VISION AERIAL ARRAY 


charged outside the building. It is confined to 
the closed circuit when its temperature is to 
be raised quickly—for example, during the 
first few minutes of running during very cold 
weather. Thermostatically controlled motor- 
driven dampers determine the path that the 
air follows. 

Distilled water, pressurised by nitrogen in 
order to exclude air, is circulated through the 
valve jackets and round a closed circuit for 
cooling the ‘‘ CAT 21 ” valves in the modulated 
output stage of the vision transmitter. Part 
of the water system can be seen on the left of 
the photograph. The circulating water is 
cooled in an air-blown radiator (on the right 
of the illustration), the warm air from which 
may be discharged into the transmitter hall to 
provide a measure of space heating, or, alter- 
natively, discharged externally. The intake 
is either from outside the building or from the 
transmitter hall. This air system also is con- 
trolled by thermostatically operated dampers. 

Each transmitter is provided with a water- 
cooled test load of the dissipative line type, in 
which the cooling water acts as the source of 
loss. Both loads are supplied with water from 
a single cooling unit, in which the water temp- 
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erature is quickly raised to, and then main- 
tained at, a predetermined value. 


Controt Room 


Both transmitters are operated from a single 
control desk (illustrated on page 732) in the 
control room. Windows between the control 
room and the transmitter hall afford the engi- 
neer on duty a clear view of both transmitters. 

The supplies for the vision transmitter are 
controlled through two pairs of push buttons, 
one pair being for the modulator and the other 
for the r.f. stages. Of each pair, one push 
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Alexandra Palace to Museum Exchange and 
from Telephone House to the transmitting 
station at Sutton Coldfield by coaxial cable. 
Over the coaxial cable the signal is carrier- 
borne, and it is demodulated by G.P.O. equip- 
ment in the line termination room at the trans- 
mitting station before being passed to the 
modulator via the control room. 

Special testing equipment has been developed 
by the engineering designs department of the 
B.B.C. for making quantitative measurements 
on the cable and radio links, to check that a 
high standard of transmission is maintained. 
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from temperature variations. Dry air is 
blown continuously through the feeders to 
prevent condensation. 

In the cylindrical part of the mast the feeders 
terminate in a device known as a “ diplexer,” 
which combines the sound and vision radio- 
frequency signals. The combined signals from 
the output of the diplexer are taken via a 
concentric feeder to two unbalance-to-balance 
transformers at the foot of the topmast, and 
thence by two pairs of concentric feeders to the 
aerial itself. One of these pairs of feeders is 
connected to the north-south dipoles in each 





VESTIGIAL SIDEBAND FILTER 


button controls the h.t. and bias supplies, and 
the other, the valve cooling equipment and the 
supplies to the valve filaments. By operating 
the push buttons, power is applied to each stage 
of the transmitter in the correct sequence, with 
predetermined pauses between each step in the 
sequence. Facing the desk is a mimic diagram 
having some 200 lamps that light up in turn 
as the supplies to each stage are established. 

In the centre of the desk is a waveform 
monitor, which can be switched to the output 
of each stage in the modulator and also to a 
pick-up probe in the output circuit of the 
modulated radio-frequency amplifier. Beside 
the control desk is a high-grade picture monitor, 
on which can be displayed the picture at the 
modulator input and output, and also the picture 
as radiated. 

The control system for the sound transmitter 
is conventional. The supplies for the various 
stages are sequence interlocked and switched 
on and off from the desk. The supply voltages 
and currents for the various stages of both 
transmitters are indicated by meters on the 
desk. 


LinE TERMINATION Room 


As already indicated, the vision signal is 
transmitted from Museum Exchange, London, 
to Telephone House, Birmingham, over an 
ultra-high-frequency radio link specially pro- 
vided by the G.P.O. for the purpose. A coaxial 
cable is also being installed so that ultimately 
it will be possible to send the vision signals 
either by coaxial cable or by the radio link. In 
either case the signals are transmitted from 


It includes a waveform generator which sends 
the standard television signal together with test 
signals such as bars and wedges, and also 
equipment for measuring group delay with great 
precision. The lines for the accompanying 
sound programme and for communication pur- 
poses also terminate in this room. 

A separate room contains a film scanner, 
whereby cinematograph films can be televised 
in the event of a breakdown in the radio or 
cable link from Alexandra Palace. 


» AERIAL 


A single array radiates the sound and vision 
signals. As illustrated herewith it consists of 
eight vertical folded dipoles arranged in two 
identical groups placed one above the other and 
separated by a distance of approximately one 
wavelength. Each of the four dipoles in the 
two groups is mounted on one face of the top- 
mast, the dipoles on opposite faces being 
approximately two-fifths of a wavelength 
apart. The average gain of the aerial in a 
horizontal direction is 4 db. The dipoles are 
made of galvanised steel strip, 10in wide, and 
incorporate 73kW heaters to prevent ice 
formation. 


FEEDER SysTEM 


Concentric feeders, having an outer diameter 
of 5in and a characteristic impedance of 51 ohms, 
carry the r.f. outputs of the sound and vision 
transmitters to the top of the cylindrical section 
of the mast. The feeders are built up from 12ft 
sections, with an expansion joint every 150ft 
to accommodate changes in length resulting 


REAR VIEW OF MODULATED OUTPUT STAGE 


tier, and the other to the east-west dipoles. 

The vision-signal currents in the north, east, 

south and west dipoles in both tiers are phased 
Principal Contractors 


Electric and Musical Indus- 
tries, Ltd. 


Vision transmitter, control 
equipment, power plant, 
&e. 

Vision r.f. equipment Metropolitan-Vickers Elec- 
trical Company, Ltd. 

Marconi’s Wireless Tele- 


Sound transmitter and 
i i graph Company, Ltd. 


auxiliaries, aerial and 
feeder system, top mast 
Main 1.t. switchgear... Brush Electrical Engineer- 
ing Company, Ltd. 
Auxiliary 1.t. switchgear, Standard Telephones and 
rectifiers, &c. Cables, Ltd 






Wiring ss see eee eee = J. Komp and Co., Ltd. 
Valve cooling and ventila- Rosser and Russell, Ltd. 
tion 

Mast ... ... ... ... .. British Insulated Callen- 
der’s Construction Com- 
pany, Ltd. 

Wire ropes... Wrights’ Ropes, Ltd. 

J ae Elliston, Evans and Jack- 
son, Ltd. 

Building George Wimpey and Co., 
Ltd. 

Roads Robert M. Douglas, Ltd. 


Programme links (contractors to G.P.O.) : 


Radio link equipment ... 


General Electric Co, Ltd. 


Terminal coaxial cables Standard Telephones and 


Cables, Ltd. 
0 deg., 90 deg., 180 deg., 270 deg. Similarly, 
the sound-signal currents are phased 0 deg., 
270 deg., 180 deg., 90 deg. Thus, the four 
dipoles in each tier are fed in progressive phase 
quadrature, the phase rotating in opposite 
directions for the sound and vision signals, 
Compared with the straightforward method of 
feeding all the dipoles in phase, this method not 
only increases the power gain of the aerial, but 






























































also results in a more constant input impedance 
over the frequency band. Furthermore, it 
permits a single aerial to be used for sound and 
vision with the minimum interaction. 


PowER SUPPLIES 
The station draws its supply from the British 
Electricity Authority at 11kV, three-phase, 
50 c/s, over duplicate feeders, which terminate 


Heavy-Duty Plain 


HAT is believed to be the largest plain 
grinding machine yet built was recently 
completed at the Broadheath works of the 
Churchill Machine Tool Company, Ltd. This 
machine has been designed and built for grind- 
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on switchgear in the sub-station. This supply 
is transformed down to 415V and distributed 
from the 1.t. switchroom in the main building 
to the transmitters and auxiliary services. 
Two transformers are provided, one to act as a 
spare. The transmitter control circuits are 
provided with a 50V supply from metal 
rectifiers. A 240V battery supplies the 
emergency lighting system. 


Grinding Machine 


work of the operator a particularly neat control 
apron has been arranged. The operator will 
stand on a platform in front: of the apron from 
which he will have an eye-level view of a mirror 
on the wheelhead in which he will see the 





HEAVY - DUTY GRINDING MACHINE 


ing turbine rotor shafts weighing up to some 
14} tons. 

The new machine, weighs about 40 tons, 
and is 57ft long. Its size can be estimated 
from the photographs taken at the maker’s 
works and reproduced on this page. It has a 
maximum swing of 54in and will admit a 
length of 288in between centres. Owing to the 
large dimensions of the work handled on this 
machine, it is of very much greater height than 
the average plain grinder, and to facilitate the 





grinding wheel making contact with the work. 

On the apron the two most frequently used 
controls—the wheelhead feed and the hand 
traverse to the table—are raised to a comfort- 
able operating level and an electrical control 
desk is mounted on the right-hand side of the 
platform. The apron contains the grinding 
wheel feed gearing ; the traverse drive gearbox 
and reverse mechanism; the hand traverse 
reduction gear; the variable dwell mechanism 
which operates at each reversal of the table 


GRINDING MACHINE APRON AND CONTROLS 
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traverse, and the power traverse disengagement 
lever. Five speeds are available in the table 
traverse gearbox and the traverse drive motor 
is a variable-speed machine controlled from 
the desk. This dual arrangement of variable- 
speed motor and gearbox gives a completo 
range of traverse speeds. A hand clutch is 
provided to the left of the gearbox, and an out- 
ward movement of approximately jin dis. 
engages the clutch for easy and quiet gear 
change. 

The length of traverse stroke is adjusted by 
means of trip dogs on a rack on the front of 
the table which make contact with a revers« 
lever at the end of each traverse stroke. 

The table weighs 11 tons and the full weight 
with workhead, steadies and tailstock is approxi- 
mately 15 tons. Despite the heavy weight 
involved the hand traverse to the table is stated 
to be exceptionally light, and it can be easily 
moved with one hand. 

The grinding wheelhead is fitted with the 
well-known Churchill ‘‘ Hydrauto” spindle 
bearings in which the oil film is automaticaily 
kept at the absolute minimum thickness 
necessary for accurate running during every 
possible working condition. A variable-speed 
25 h.p. motor drives the grinding wheel spindle. 
A quick power movement provided for position- 
ing the wheelhead to cover the several dia- 
meters of the rotor shafts is driven through 
suitable gearing by a motor mounted on the 
wheelhead base. This movement is controlled 
by a lever on the right -hand side of the grinding 
wheel feed column. Movement either way dis- 
engages the feed wheel and operates the motor 
in the required direction for ‘inward or out- 
ward travel of the wheelhead. Limit switches 
are fitted to the side of the wheelhead to prevent 
damage to the feed mechanism by overrunning. 

The body of the machine is in two parts 
of massive proportions, with exceptionally wide 
vee and flat slideways bolted and hinged 
together. Automatic lubrication provided for 
the table slideways consists of small valves at 
intervals on the body which are only opened as 
the table passes over them. A small motor- 
driven pump supplies oil under pressure for the 
system and surplus oil drains back into the 
supply reservoir. 

The workhead contains a gearbox giving 
eight speeds and in conjunction with the 
variable-speed motor gives a complete range of 
speeds. An “inching” button is provided 
on the workhead to enable the operator to 
engage the driver with the work drive carrier 
or clamp when setting the machine up. 

The tailstock has wheel. and tommy-bar 
adjustment for the centre, and is also provided 
with a set-over adjustment to ensure correct 
alignment. The workhead and tailstock are 
easily moved along the tableways by means 
of geared racking devices. Two capacities of 
adjustable work steady are supplied with the 
machine to support the varying diameters of 
rotor shafts which the machine is to grind. 

The electrical control desk is very compact 





WORKHEAD AND DRIVE 
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and contains push buttons, variable-speed 
controls, and indicator lights for the motors. 
The main switchgear is contained in a separate 
cubicle which will be positioned at the rear of 
the machine. 

The body slideways are protected with fabric 
covers which are guided over rollers and 
through tunnéls built into the table. As the 
table is traversed the covers are laid flat on 
the slideways giving full protection throughout 
the movement of the table. f 


——_e——_—_—_ 


Ultrasonic Soldering Iron for 
Light Alloys 

THE ultrasonic soldering iron illustrated here- 
with has been developed and manufactured by 
Mullard Electronic Products, Ltd., Century 
House, Shaftesbury Avenue, London, W.C.2, 
with the object of simplifying the soldering of 
aluminium and other light metals and alloys. 
In this new soldering iron ultrasonic stimulation 
of the bit is used to destroy the refractory oxide 
film which forms on most light metals and 
alloys and hinders soldering. 

Essentially the device consists of a removable 
copper soldering bit mounted in front of a 
magnetostriction transducer which, when 
excited from a separate amplifier, sets up, as 
explained below, ultrasonic vibrations capable 
of destroying oxide film on the working surface. 
The transducer is composed of a stack of nickel 
laminations wound with a suitably insulated 





ULTRASONIC SOLDERING IRON IN USE 


excitation coil. In addition, the magneto- 
striction element carries a high impedance pick- 
up coil. 

When the amplifier is switched on current is 
fed into the main excitation coil of the trans- 
ducer, which causes a change in the magnetic 
field in the magnetostrictive element and 
corresponding, but very small, change in the 
length of the transducer. This change in 
length, in turn, induces a voltage in the pick-up 
coil and the induced voltage is fed back to the 
amplifier. Oscillations are then susteined at 
the natural frequency of the magnetostrictive 
element, irrespective of any temperature changes 
that may occur. The oscillations are trans- 
mitted from the actuating face of the transducer 
to the bit through the medium of a brass block 
which is in intimate contact with both elements. 

As illustrated herewith, the soldering iron 
is fitted with a pistol grip and the transducer 
assembly is protected by a smoothly curved, 
well-ventilated, metal cover which can easily 
be removed for servicing. The soldering bit 
is heated by a conventional resistance winding 
with a loading of about 120W, but various other 
ratings can be supplied to suit special bits. 

Power at ultrasonic frequencies for driving 
the transducer is derived from an electronic 
amplifier embodied in the power supply unit. 
This unit, in its metal housing, measures 9in 
by 10in by 12in, weighs 40 lb and is fitted with 
carrying handles. Connection between the 
soldering iron and the power supply unit is made 
by a single multi-core cable which supplies the 
bit-heating winding as well as the transducer 
excitation and pick-up coils. The only control 
on the supply unit is the amplifier switch. 

The soldering iron is easily manipulated and 
it has the advantage that no flux is needed and 
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that standard soft solders can be used. To avoid 
electrolytic action, however, the makers state 
that it is advisable to use a solder with a tin-zinc 
base instead of the usual tin-lead alloy. 

In operation, the soldering bit is heated 
electrically to the usual working temperature. 
The transducer is then energised and the bit 
is tinned by applying a soft solder. Soldering 
is then carried out in the normal way, care being 
taken to maintain good liquid contact between 
the bit and the work. This precaution ensures 
the maximum acoustic efficiency and thereby 
creates suitable conditions for the production 
of positive and uniform joints. Since the ultra- 
sonic frequency (19-5kc/s to 21ke/s) which was 
chosen for exciting the bit is well above the 
normal audible range, no discomfort should be 
experienced by the operator. 





Two Metal-Working Machines 

WE illustrate herewith two new machines 
which have been added to the range of metal 
working plant made by George Cohen, Sons and 





SINGLE-ENDED SHEARING MACHINE 


Co., Ltd., Cunard Works, Chase Road, London, 
N.W.10. 

These two machines, a single-ended shearing, 
cropping and notching machine, and a single- 





SINGLE -ENDED PUNCHING MACHINE 


ended punching machine, have been developed 
. from the “ Coborn-Wadley ” combined punch- 
ing, shearing, cropping and notching machine, 
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for use in works where an all-purpose machine 
is not required. The first machine has shear 
blades 8in long and will shear mild steel plate 
up to gin thick. It will crop angle 3in by 3in 
by gin squarely and 2%in by 2gin at 45 degrees, 
and square or round bars up to I}in. Vee and 
square notches up to 2in by 2in can be cut with 
a special attachment supplied with the machine. 
The angle cropping blades are mounted in an 
independent unit to facilitate their removal 
for cleaning or replacement, and an adjustable 
stripper is fitted for round bar cropping. 

The machine is of heavy fabricated plate 
construction and is driven through vee belts by 
a 5 h.p. motor with push button control. Its 
main flywheel shaft runs in roller bearings and 
operation is effected through a hand-lever 
clutch arranged at a convenient position. 

The punching machine is designed for punch- 
ing holes from #in diameter through jin thick 
mild steel plate to 1gin diameter holes through 
Zin plate. It has a throat 15in deep. The 
punch ram runs in double vee slides fitted with 
adjustable jibs to provide means of accurate 
location. A reversible die bolster gives two die 
sizes and positions, a feature which enables 
channel sections to be punched easily in the 
web and facilitates close work on angle iron. 
A back: mark of jin is given when using the 
small die on the bolster. By means of a hand- 
wheel the punch can be centred whilst the 
machine is running, and the punch thrust is 
transmitted by heavy links and pins. As with 
the other machine, the drive is taken through 
belts from a 5 h.p. motor with push-button 
control, and it is operated through a hand-lever 
clutch control. 


———_>————_- 


The World Power Conference 


A PROVISIONAL programme has now been 
published for the fourth World Power 
Conference, which is to be held in London from 
July 10 to 15, 1950, under the patronage of 
Their Royal Highnesses, the Princess Elizabeth 
and the Duke of Edinburgh. Dr. William F. 
Durand, of the U.S.A., is the President of the 
Conference, and Sir Harold Hartley, F.R.S., is 
the Chairman of the International Executive 
Council. Mr. C. H. Gray continues to serve as 
General Secretary. 

This will be the first plenary meeting of the 
World Power Conference since that which was 
held in Washington in 1936. The theme decided 
upon for next year’s Conference is ‘* World 
Energy Resources and the Production of 
Power,” and the opening session will take place 
in the Central Hall, Westminster, on Monday 
afternoon, July 10th. It will he followed in the 
evening by a Government reception at the 
Science Museum, South Kensington. The tech- 
nical sessions are arranged for the mornings and 
afternoons of Tuesday to Friday, July 11th to 
14th inclusive and will be held in the buildings 
of the Institutions of Civil, Mechanical and 
Electrical Engineers. A reception at Guildhall 
is planned for the evening of Tuesday. July 11th, 
and cn Thursday evening, July 13th, there is to 
be an official banquet. The closing session of the 
Conference will take place in the hall of the 
Institution of Civil Engineers on Saturday 
morning, July 15th. 

Papers will not be read at the technical 
sessions of the Conference, in order that all the 
time available may be devoted exclusively to 
discussion. General reporters will be appointed 
for the various groups into which the papers 
will be divided, and they will summarise the 
papers and suggest topics for discussion. The 
general reports, as well as individual papers, 
will be printed and distributed before the 
opening of the Conference. The technical pro- 
gramme is being arranged in three divisions, 
dealing with Energy Resources and Power 
Developments, Preparation of Fuels, and Pro- 
duction of Power, and the latest information 
is that 159 papers will be forthcoming from 
twenty-seven different countries. 

The provisional programme and membership 
application form can be obtained by applying 
to the Office of the Fourth World Power Con- 
ference, 414, Cecil Chambers, 76-86, Strand, 
London, W.C.2. 
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LARGE-SCALE WIND POWER 
GENERATION 

In a leading article in our issue of October 
8, 1948, we discussed the possibilities of wind 
power generation and referred briefly to the 
setting up of an E.R.A. committee in 
January, 1948, “to study the technical and 
economic nn of large-scale aero- 
dynamic generation in Great Britain...” It 
may be recalled, in passing, that the E.R.A. 
has, for some time past, been conducting 
researches on the use of small wind-driven 
generators for supplying isolated premises. 
The primary aim of the new committee is 
different. It is to examine the possibility of 
developing large wind-driven units, economic- 
ally capable of supplementing other methods 
of electricity generation when feeding the 
British public supply network. To give some 
idea of the substantial work that has been 
and is being done, of the problems still out- 
standing, and of the prospects of successful 
developments in this country, the E.R.A. has 
published a preliminary report, entitled 
“Large-Scale Generation of Electricity by 
Wind Power,” by E. W. Golding. The com- 
mittee’s investigations are based on the 
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assumption that storage of wind energy 
would be uneconomic and that any such 
energy would have to be fed into the nearest 
convenient point of the supply network. In 
these circumstances wind generation could not 
normally augment the “ firm ” kilowatt capa- 
city provided by existing plant; it would, 
however, save fuel corresponding to the 
wind-generated energy supplied to the system. 
The economics of this method of generation, 
as a potential fuel saver, can therefore be 
assessed by comparing the value of the 
energy obtainable annually with the capital 
cost of the wind-driven generator installa- 
tions, making some allowance for the running 
costs, which would be small. In forming their 
preliminary estimate of the possibilities on 
this basis the committee had the benefit of 
American and Dutch experience with wind 
power. All the available information from 
these sources indicated that generation in 
Great Britain might be visualised in terms 
of installations having a capital cost of £50 
per kilowatt of capacity and capable of 
generating annually about 4000kWh per 
kilowatt. On this basis, assuming annual 
charges to be 8 per cent, the cost of delivered 
energy would be about 0-25d. per unit. 
Having adopted these values as an econo- 
c “ target,”’ the next task was to discover 
whether there were sites in Great Britain that 
were sufficiently windy for the generation of 
4000kWh annually per kilowatt installed and 
whether suitable aero-generators could be 
built at a cost of about £50 per kilowatt. 
Before embarking on the expense of detailed 
wind surveys the committee took the pre- 
caution of making a preliminary study of the 
cost of producing large aero-generators. The 
resulting estimate of £50 to £55 for units of 
the order of 1500kW or 2500kW capacity 
was considered to be satisfactory and, in the 
summer of 1948 a wind velocity survey was 
started on various hills on the Orkney main- 
land. Preliminary measurements made, in 
July and August, with cup anemometers 
mounted 10ft above ground level gave mean 
wind speeds of 19-5 m.p.h. at Costa Head, 
15-1 m.p.h. at Vestra Fiold and 12-3 m.p.h. 
at Kirkwall, and showed that at Costa Head 
the wind speed exceeded 10 m.p.h. for 80 per 
cent of the duration of the survey. Measure- 
ments made on other hills suggested the 
strong likelihood that a number of suitable 
sites could be found on the Orkney mainland, 
and the results encouraged the North of 
Scotland Hydro-Electric Board to place an 
order for a 100kW wind-driven generator for 
medium-scale tests. More elaborate wind 
measurements were then made between 
December, 1948, and June, 1949, using 
recording instruments on 66ft masts to deter- 
mine wind velocities at about the height of 
the installed generator. Again the results 
were promising. Although a survey lasting 
less than a year can yield no more than an 
approximate assessment of the wind regimes, 
the results indicate that it would be reason- 
able to expect annual outputs of 4600kWh per 
kilowatt at Costa Head and 3900kWh per 
kilowatt at Vestra Fiold. These values are 
based on a “ cut-in ” speed of 17 m.p.h., full- 
load output being obtained at the “ rated ” 
speed of 30 m.p.h. and (by suitable regula- 
tion) at higher speeds up to the furling speed 
of 60 m.p.h. In the meantime wind surveys 
have been initiated on hill sites in North 
Wales, Cornwall and, more recently, South 
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Wales. Again the first results have bee. 
favourable. 

What broad conclusions can be drawn from 
the experimental and other evidence avail. 
able at the present stage of the investigations : 
It is clear that a great deal of development 
work will be needed before wind-driven 
generators can be expected to contribute, on: 
a commercial scale, to this country’s publi: 
electricity supply system. More detailed 
wind measurements will have to be made and 
correlated with mechanical and _ electrica/ 
performance tests on 100kW pilot installa- 
tions, with a view to be obtaining design dati 
for larger plant. At the same time research 
work will be required on the possibilities of 
using other types of wind-driven generators 
besides the conventional propeller-driven 
units. All the complex technical problems 
that may arise in the design, production and 
installation of plant intended for automatic 
parallel operation on exposed sites will be 
conditioned by economic considerations, if 
the system is to be worth while as a saver of 
coal. But, as the E.R.A. report indicates, 
the investigations need not be in any sense 
wasteful. The research is essentially a long- 
term project, which can be conducted in 
phases, each phase being followed by a 
critical review of the results achieved. 
Enough has been done, we think, to show the 
existence of sites with wind conditions suit- 
able for power generation and to justify the 
view that the projected 100kW pilot plant 
is a prudent advance rather than a bold 
venture. Beyond this point future develop- 
ments are a matter for speculation, but the 
possibilities seem worth examining. First, 
wind power might be used for generating 
electricity in subsidiary networks on islands 
and in isolated coastal areas as a logical exten- 
sion of the use of small-scale individual units. 
Secondly, wind generation might be used in 
partnership with water power to save fuel as 
well as provide “ firm” kilowatts ; for, in a 
co-ordinated system, any energy from the 
wind would imply a conservation of water 
and might therefore justify some increase in 
installed hydro-electric plant. A much more 
ambitious development would be the use of 
wind power on a large scale, for feeding 
energy into the grid and saving a correspond- 
ing amount of coal. If all the difficulties— 
technical, economic and political—could be 
overcome, the report suggests that it might 
be possible to establish several hundred 
installations capable of generating between 
3750 million kWh and 7500 million kWh 
per annum and thereby saving between two 
and four million tons of coal. For the 
present this saving can only be regarded as 
a distant goal, but it should provide encour- 
agement and incentive to those who believe 
that the investigations are serving a useful 
purpose. 


LONDON TRANSPORT SIGNALLING 


THE operational problems inherent in the 
provision of suburban train services for any 
large town, or city, have been familiar to 
railwaymen for fifty years or more. The 
task of providing maximum seating (and 
standing) accommodation for a period of 
intense pressure that lasts for ninety minutes 
at most in the evening, and is spread over only 
a slightly longer period in the mornings, has 
exercised many minds, and the lessons learned 
at main line termini, such as Liverpool Street 
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and Waterloo, studied in conjunction with 
American experience at such a station as the 
Pennsylvania terminus in New York, have 
been applied at Flinders Street, Melbourne, 
at Sydney and at Cape Town, at Howrah and 
at Vietoria terminus, Bombay. On railways 
where such suburban workings have to be 
dovetailed in amongst the main line traffic 
compromise is needed in many directions— 
in service frequency, speed and timetable 
arrangements of longer-distance traffic, not 
to mention freight workings. But in mere 
size alone London would inevitably present 
an altogether exceptional problem, and it is 
fortunate that the underground railways, 
exclusively passenger-carrying in the rush 
hours, are so well equipped to take a high 
proportion of the total traffic. Success in 
improvements in rolling stock and the gradual 
development of power signalling, no less 
specialised in the system itself than in the 
major items of apparatus used, has enabled 
a service frequency of ninety seconds to be 
attained on certain of the tube lines in the 
central area, as a result of mathematical pre- 
cision in the spacing of the signals, in relation 
to the accelerative capacity and brake power 
of the trains. That, of course, is only possible 
from the complete uniformity in running as 
between one train and another. But with a 
service worked so nearly “ up to the hilt ” 
only a small delay is likely to cause cumu- 
lative reaction; one has merely to spend a 
few minutes on a station like Holborn or 
Piccadilly in the rush hours to appreciate 
how many passengers can gather on the 
platforms within a space of ten seconds, and 
if the arrival of a train is delayed it will not 
be long before extreme congestion occurs. 

The implications of such intense working 
and the means of providing a recovery 
margin were discussed in a paper read by 
Mr. Walter Owen at a meeting of the Insti- 
tution of Railway Signal Engineers on 
December 9, 1949. Before describing the 
latest developments in London Transport 
signalling the author gave some illuminating 
figures concerning the relationship of running 
speeds and minimum headway between 
trains. It is, of course, the station stop that 
is the critical factor in the whole problem. 
It has been found that thirty seconds is the 
maximum that can be permitted for service 
purposes, and the signalling lay-out has been 
designed on this basis. To enable a second 
train to approach a station at full speed it 
has been found necessary to install three 
home signals, which clear sequentially as the 
preceding train draws away from the station. 
With such an arrangement the relationship 
of headway to the speed of approach is such 
that the minimum headway, 71} seconds, is 
obtained at 174 m.p.h. Such slow running is, 
of course, out of the question, and at the 
usual speed of about 40 m.p.h. the headway 
is a little under ninety seconds. In these 
conditions of running the outermost of the 
three home signals clears when the train is 
550ft from it. All home signals are equipped 
with electro-pneumatic train stops, and in 
any case of overrun the train is “‘ tripped ” 
and an emergency application of the brakes 
made ; the overlaps protecting the preceding 
train are in all cases calculated upon the 
emergency stopping distance from maximum 
running speed. With the electro-pneumatic 
. brake and retardation control, these stop- 
ping distances are relatively short. 
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If for any reason a train is delayed for 
more than a few seconds over the allotted 
half-minute at a station, delay is passed 
on to a following train, and with such 
close headway working the reaction is 
passed still further back. The clearing 
of signals in the approach to a station 
is based normally upon the overlaps necessary 
for maximum running speed, but a scheme 
has now been introduced whereby “ speed 
control” signals permit a following train to 
draw in more closely than with the standard 
arrangement of three home signals. Six 
signals are provided instead of three, and the 
clearing of these signals is dependent upon the 
motorman observing certain speed restric- 
tions in the approach to the station. If for any 
reason the normal clearing of the signals is 
delayed a speed restriction indicator, for 
25 m.p.h., is illuminated, followed by a 
second one for 20 m.p.h. The observance of 
these restrictions is checked by two timing 
track circuits, and with the reduced speed 
of the train thus verified shorter overlaps can 
safely be used, and sequential clearing of the 
home signals follows to enable the train to 
draw in closer behind the preceding one than 
the normal overlaps would allow. Mr. Owen 
showed by a series of graphs that with precise 
observance of the speed limits the minimum 
headway at a station could be reduced by ten 
seconds—a very useful margin for recovery 
purposes, if motormen in making sure of the 
speed control signals clearing do not run 
much below the speed limits laid down. But 
the introduction of such a system at all 
serves to emphasise the extent to which 
occupation of the tube lines is now carried, 
and the extent to which it is necessary to 
co-ordinate signalling practice with the 
running characteristics of the trains them- 
selves. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PRESENT-DAY LOCOMOTIVE WORKING 


Smr,—May I express my appreciation of 
Mr. Nock’s resumed articles on locomotive 
working in which information otherwise largely 
inaccessible to most of us is so delightfully 
presented ? 

In his article of November 4th, dealing mainly 
with the G.W.R. “‘ Halls,’? Mr. Nock omits, 
surprisingly, any reference to the ‘“‘ Granges,” 
a later but still direct derivative of the ‘‘ Saints,” 
with the coupled wheels further reduced to 
5ft 8in diameter, and one hopes that they will 
receive attention in a later article. 

It is clear that Swindon prefer the “‘ Halls ” 
to the ‘‘Granges”’ for general mixed traffic 
duties, but it is not clear whether there is any 
specific objection to the ‘“‘ Granges.”” On the 
other hand, there is in my experience a prefer- 
ence among locomotive men in the West of 
England and elsewhere for the “‘ Granges ”’ on 
heavily graded lines, and I have been told by 
many of the drivers who work the Plymouth- 
Penzance trains that they would rather have 
one of these engines than a “‘ Castle,” ‘‘ Hall ”’ 
or ‘‘ County,” even on the Limited. 

A run such as that reported by Mr. C. J. 
Allen in the Railway Magazine, December, 
1940, pages 635-6, in which No. 6827, “‘ Llan- 
frechfa Grange’”’ lifted a twelve-coach train 
of 355/375 tons from Par to St. Austell, 4-5 
miles, including a difficult start and ending with 
34 miles substantially at 1 in 65 in 8 min 40sec 
start to stop with a minimum of 30 m.p.h., 
shows their ability on steep gradients, and with 
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another run quoted from the same source (July, 
1939, page 18), in which No. 6819, “‘ Highnam 
Grange,’’ working a fifteen-coach, 452/480-ton 
West to North express between Pontypool Road 
and Hereford, maintained 70 m.p.h. over some 
miles of faintly adverse gradients after Pontrilas, 
should earn them a place in a review of mixed 
traffic 4-6—0s. 

R. J. Doran 
Malvern, Worcs, 





IS FORCE A FICTION ? 

Sir,—A great many of the difficulties sur- 
rounding the interpretation of the basic ¢on- 
cepts of physics and mechanics—that is to say, 
the practical realisation of the mathematical 
statement—may be resolved by a simple 
logistic device. This consists simply in the 
rigid exclusion of the word “why” from our 
vocabulary as engineers and physicists. I 
claim no originality for this statement, which 
was brought to my notice some years ago at a 
time when I was myself attempting to under- 
stand relativity mechanics. The mental atti- 
tude evoked by the substitution of the word 
‘*how ” has a quite astonishing power of sim- 
plifying the resolution of such problems. 

The reason, I believe, is this, that ‘“‘ why ”’ is 
linked with our own capabilities of reasoning, 
but when we use the word we tend to transfer 
those reasoning powers to the object under 
discussion, whereas ‘‘ how ”’ carries the implica- 
tion only of happenings. 

Reflection shows that Newtonian causality 
defines the simultaneous occurrence of differing 
perceptions and does not attempt to answer 
the question of the priority of “‘ chicken or egg.” 

W. Grant, B.Sc., A.M.I.E.E. 

London, 8.E.4, 

December 14th. 





CAB ARRANGEMENT FOR STANDARD 
B.R. LOCOMOTIVES 

Sim,—Perhaps the most notable feature in 
the lay-out described on page 711 is the 
abandonment of the transversely placed revers- 
ing wheel. A wheel on a vertical shaft (as used 
on the Aspinall ‘ Atlantics ’’ and the Gresley 
engines) is probably as easy to turn as is the 
new standard, and with a pair of bevel gears 
would suit a longitudinal rotating shaft as 
used on L.M. engines ‘‘ 46256” and “‘ 46257.” 
The reverse could be locked by a spring-loaded 
pawl engaging bevel gear teeth except when 
disengaged by a pedal. 

I can hardly agree that the blower valve is 
in a position to be instantly operable by the 
fireman, if the firehole happens to be belching 
flames, which is the one condition that calls for 
quick operation. A second blower valve on 
the fireman’s side seems to be the easiest way 
of meeting that need. 

The outsides of the front windows do not 
appear to be accessible for cleaning from inside 
the cab. To make this possible and thoroughly 
to avoid any reflection from internal glare, the 
windows might be set with their outer edges 
ahead of the inner ones, each window being 
recessed from the cab front and fixed in relation 
to it. By making the inner vertical wall of 
the recess so that it can be opened, the front 
of the glass could be reached for cleaning from 
inside the cab. 

The influence of long-established American 
practice is seen in the position of the brake 
handle and in the pendant regulator handle. 
The double regulator handle of the Gresley 
engines and the L.M. class “4” 2-6-0 is not 
perpetuated. The extra handle permits a fire- 
man to help the driver to work a stiff regulator, 
although that may not have been the original 
intention. W. A. TUPLIN, 

D.8e., M.I.Mech.E. 

Huddersfield, 

December 16th. 
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Atomic Energy Yearbook. Edited by JoHN 
Tutmn. London: Temple Press, Bowling 
Green Lane, E.C.1. Price 21s. net. 

Atomic Energy. By Kart K. Darrow. New 
York: John Wiley and Sons; London : 
Chapman and Hall, Ltd., 37, Essex St., 
W.C.2. Price two dollars. aq 

THESE two books are of more than ordinary 

interest to engineers, for they have a good 

deal to say as to the prospective uses of 
atomic energy for civil purposes. The former 
indeed, is a mine of useful information, prac- 

tical and up to date ; Mr. Darrow’s book is a 

reprint of the substance of four semi-popular 

lectures given two years ago to the North- 

Western University of America under the 

Norman Wait Harris Foundation. They 

each tell, in their own way, the dramatic 

story of the very first atomic chain reaction 
ever produced by human effort ; for this the 
scene was laid in a former squash rackets 
court at Chicago University, the critical date 
being December 2, 1942. A roughly spherical 
pile of uranium and graphite had steadily 
been built to the size which, according to 
calculation, was that at which a reaction, 
once started, would grow by itself until it 
must result—unless the “ control rods,” of 
neutron-absorbing cadmium, took charge 
precisely as planned—in an unprecedented 
explosion. One wonders how far the uni- 
versity—or city—authorities knew what was 

going on in their very midst! As a 

precaution against any such run-away 

explosion the pile had three sets of control 

rods, one of which was designed to act as a 

last emergency safeguard and was therefore 

of the most simple and direct character: a 

rope attached to one end of the rod was tied 

to a balcony near which stood a man with an 
axe, ready, should all other precautions fail, 
to cut the rope, release the rod and save the 
situation. It was even made possible to 
drown the whole, if necessary, in a liquid 
solution of cadmium salt. In the event none 
of these drastic actions was needed; the 
control rods worked as they should, and on 
the afternoon of that historic day the reaction 
was held in balance at an exactly self- 
sustaining level for a steady half hour; and 
so the ultimate success of the whole venture 
came into sight. But there still remained the 
hard problem of how to extract the heat 
generated in the reactor so that it might be 
converted into mechanical energy. Cooling 
by air or water brings troublesome corrosion 
problems ; helium is promising, but only for 
use in closed-circuit operations. Dr. Tutin’s 
survey of the whole problem is thought- 
ful and comprehensive, and he makes it 
very clear how much has still to be done. 

Fortunately, the measures to protect those 

who work on or about such plants have 

already been highly developed; as is well 
known, the safety record reached in the 

United States is very satisfactory. 

In the meantime considerable supplies of 
radioactive isotopes have been made avail- 
able for use in metallurgy and chemistry, as 
well as in agriculture and medicine. Indeed, 
the large quantities of radioactive “‘ waste 
products” likely to arise from the future 
operation of power reactors may prove 
almost an embarrassment. 

Dr. Tutin makes the bold forecast that 
“within a reasonable period” the use of 
nuclear energy may lead in Great Britain 
to as large a saving in coal utilisation as 
25 per cent. He does not give any corre- 
sponding estimate for the U.S.A., but he 





does record a Washington announcement, 
at the end of 1948, that an atomic power 
unit suitable for fitting to a warship had 
been put on order, the firm selected being 
the Westinghouse Electrical Corporation. 

Dr. Tutin’s last chapter deals with the 
tough problem of the international control of 
this energy. In spite of its two years’ work 
and its 200 meetings, the U.N. Atomic 
Energy Commission has failed to reach 
unanimous agreement, though its exploratory 
work has been quite invaluable. It has 
shown that, while control is technically 
feasible, it must, to be fully effective, begin 
with the production of raw materials and be 
maintained with increasing vigour as they 
are processed to nuclear fuels ; and that this 
cannot but limit in some measure the field of 
** national sovereignty.”’ Nevertheless, some 
measure of limitation must needs accompany 
all international agreements in which nations 
bind themselves to do something they might 
not otherwise do, or to refrain from some 
action which otherwise they would have been 
free to carry out. The sole question is 
whether the objective sought is sufficiently 
important to be worth such a measure of 
self-denial. 

In the case of so vital a matter as the 
international control of atomic energy one 
must agree with Dr. Tutin that there can be 
but one answer—that the efforts to attain 
agreement between West and East must be 
pursued with unlimited patience and every 
effort made, despite all obstacles, to arrive at 
mutual understanding. 





The Story of Sprowston Mill. By Wing- 
Commander H. C. Harrison. London: 
Phoenix House, Ltd., 38, William IV St., 
W.C.2. 1949. Price 12s. 6d. 

WuEN Sprowston Windmill, on the edge of 
Mousehold Heath, Norwich, was burned 
down in 1933 through carelessness on the 
part of a bonfire maker, few people realised 
how it would live on in the future. The 
late Mr. H. O. Clark, of Norwich, had been 
working on a 1/12th scale model of the 
mill, measuring it during summer week- 
ends, and making the model on winter 
evenings, until at last, in 1939, fifteen years 
after he had started it, the model was 
complete. It was purchased by the Science 
Museum, London, only two months before 
Mr. Clark’s death in 1944, and has now the 
place of honour in the main hall for all to see. 
And it can be seen, too, in this book, which 
sets out to fill in the background and tell the 
reader how the mill was worked and repaired. 
For the author is the son of the last miller 
of Sprowston windmill, and while describing 
the mill with the background of a mechanical 
engineering training, he is able to travel 
back through the years and recall it as it 
seemed to him as a child. 

The descriptions in the text are augmented 
by photographs, a number of somewhat 
inaccurate drawings, and by nine full-page 
lettered diagrams, which serve to make 
tolerably clear the complete working of the 
mill. 

With so much to commend it, it is a 
pity that the author was not more accurate 
as to some of his facts. As to dimensions, 
for example, he quotes the sails as having a 
span of 90ft, whereas it was 67ft. He says 
that the stones were built up of segments 
of millstone grit, whereas millstone grit 
stones are solid and built-up stones are of 
an imported quartz. He describes the 
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marking by the tracer as being used to dis- 
close inaccuracies of the bedstone, whereas 
it is actually used to test the stone spindle, 
on which the runner stone is balanced, for 
squareness with the bedstone. 

In stating that until quite late in the las‘ 
century the windmill, together with th 
watermill, were the only sources of supply of 
wheaten flour, the author ignores entirely 
the many huge steam-driven stone-grinding 
flour mills, of which the first was the Albion 
Mills, Blackfriars, put into operation in 
1786, and driven by a 50 h.p. Boulton and 
Watt engine. 

He also says that drainage windmills were 
rarely to be found in England outside the 
comparatively small area of the Fen country. 
But within a radius of twenty miles of his 
own Sprowston mill there were well over 
sixty drainage mills at work until at least 
1908, draining the Norfolk and Suffolk 
Broadland marshes. 

These and other inaccuracies, which could 
easily have been checked, impair the useful 
ness as a@ record of what could otherwise 
have been a satisfying and authoritative 
book. The publishers are to be commended 
for their part in the production. 





The Physical Chemistry of Process Metallurgy, 
Discussions of the Faraday Society, No. 4, 
1948. London: Gurney and Jackson, 
98, Great Russell St., W.C.1. Price 30s. 

Tuts volume records the proceedings of a 

general discussion held in 1948 and attended 

by a number of distinguished overseas guests. 

It contains twenty five papers contributed 

by authors from Australia, Belgium, Canada, 

France, Sweden, the United States and Great 

Britain. They are arranged in three sec- 

tions—Metallic Solutions, Roasting and Re- 

duction Processes, and Slags and Refining 

Processes—and each is followed by a dis- 

cussion. There was an introductory address 

by Sir Andrew McCance, who has been out- 
standing amongst steel metallurgists for his 
contributions to the physical chemistry of 
steel-making, and Sir Charles Goodeve also 
contributed an introductory paper on the 

** Physico-Chemical Principles in Process 

Metallurgy.”” in which he discussed the 

kinetic and the thermodynamical approach 

to the problems involved, for the benefit of 
those not well acquainted with the subject. 
The papers dealt with the high-tempera- 
ture reactions of a wide range of metals and 
slags. They are mostly of a specialised 
character, but a few are more in the nature 
of a general survey ; for example, the paper 
by Dannatt and Ellingham on “ Roasting 
and Reduction Processes,” and one by 

Richardson on “The Constitution and 

Thermodynamics of Liquid Slags.”’ 
Thermodynamical studies are likely to 

become increasingly important in modern 

metallurgical industries. It must be remem- 
bered, however, that (to quote Dannatt and 

Ellingham) “in assessing the merits of new 

extraction schemes, the thermodynamic data 

provide only an initial guide, particularly 
by excluding the impossible. Such informa- 
tion needs to be supplemented by measure- 
ments or calculations of reaction rates.” 
Equilibrium relationships and the mecha- 
nism and rates of reactions form the subject 
of most of the papers, including all those 
referring to steel. In the steel industry 
alone, as Sir Andrew McCance stated in his 
introductory address, ‘the developments 
in the open-hearth process during the last 
twenty years have largely, if not wholly, 
arisen from the physico-chemical approach 
to vhe open-hearth reactions,” and the same 


is true, or is rapidly becoming true, of other. 


metallurgical processes. Future develop- 
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ments will be based on the co-operative 
work of the metallurgists and physical 
chemist. 

The collected papers and discussions will 
be of great value to research workers in this 
field, and will also be appreciated by many 
who are interested, not in the theoretical 
approach to the subject, but in the greater 
quantitative control which it will enable 
them to exercise over metallurgical pro- 
cesses. 





Chancery Lane and its Memories. By A. K. 
Bruce. London: Butterworth and Co. 
(Publishers), Ltd., Bell Yard, Temple 
Bar, W.C.2. 


Ly this illustrated brochure Mr. A. K. Bruce 
has described the antiquities and associations 
of Chancery Lane. For engineers, however, 
this immemorial thoroughfare will recall, not 
lawyers, ecclesiastics, philosophers, poets, 
printers and politicians (though all these, as 
Mr. Bruce shows, have historical footholds 
here), but the Patent Office. The evolution 
of this establishment from a repository of 
Littere Patentes controlled by a clerk in holy 
orders is traced in the brochure now before 
us and the author refers, indeed, to one patent 
in particular, which has an endorsement 
reciting the difficulties experienced in enroll- 
ing the said description ‘‘ without the privity 
of a Master of the High Court of Chancery, 
before whom the same ought to have been 
acknowledged for his approbation thereto.” 
Mr. Bruce mentions the number and date of 
the patent in question (762 of 1761), but he 
does not go on to identify the subject-matter 
which, as it happens, relates —inter alia— 
to a coal-cutting machine moved by a “ fire 
engine.”’ This is the first patent for a power- 
operated coal-cutting machine and the 
inventor (Michael Meinzies, of Edinburgh) 
describes also the water cooling of fire-bars 
and the earliest form of machine firing by 
sprinkler stoker. It is fitting that we should 
be reminded, in these days of colliery 
nationalisation and mechanisation, that 
nearly two centuries ago (and some years 
prior to Watts’ patent for the separate con- 
denser) a prescient Scotsman described both 
the coal-cutting machine and the automatic 
sprinkler stoker. 





Thread Grinding and Measurement. By 
A. C. Parkinson and W. H. Dawnry 
London : Sir Isaac Pitman and Sons, Ltd., 
Parker Street, Kingsway, W.C.2. Price 21s. 


THE extension of thread grinding from a 
tool-room process to a normal and common 
production operation is one of the more 
interesting of the developments in machine- 
shop practice during the last few years, 
and in this book the authors have assembled 
from many sources a well-arranged, well- 
illustrated and informative survey of current 
practice. It describes the features of typical 
modern thread-grinding machines and mea- 
suring equipment ; deals with the principles 
of the various systems of thread-grinding 
and wheel-truing; discusses the charac- 
teristics and best use of grinding wheels and 
coolants, the calculation of change gears 
and of production times, and contains many 
tables and data relating to screw-thread 
proportions, tolerances and methods of 
measurement. The large amount of data 
contained in this book and the essentially 
practical approach, should make the book 
both of gencral interest and of value as a 
work of reference to all who are concerned 
with thread grinding. 

One would perhaps have liked to see a 
less generalised and more specific discussion 
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of the effect of helix angle both on the 
relationship between wheel and thread 
form and on the technique of measurement 
by anvils and cylinders. The discussion 
of the latter subject on page 149 lacks clarity, 
whilst for the correction factor for helix 
angle the reader is referred to another 
publication. This fundamental aspect of 
screw-thread geometry deserved fuller treat- 
ment in a book which is in other ts 
so comprehensive. The question of the 
calculation of change gears for different 
ratios is less important, since it is not pecu- 
liar to the machining of screw threads, but 
some reference to other methods, which 
are both better and quicker than that of 
continued fractions, would have been help- 
ful. But to complain of omissions is per- 
haps ungenerous when so much is given. 





SHORT NOTICES 


The Swelling of Wood Under Stress. By 
W. W. Barkas, D.Sc. London: His Majesty’s 
Stationery Office, York House, W.C.2. Price 
6s.—This book gives an account of the 
theory, developed at the Forest Products 
Research Laboratory, of the swelling of natural 
wood, of its structural fibres and of the gel 
material composing the fibre wall. It lays 
emphasis on the need for a critical approach 
to the study of the behaviour of natural mate- 
rials, such as cellulose, wood and paper, which 
are not homogeneous and are sensitive to past 
treatment. The help gained by the use of the 
thermodynamic method in such cases is pointed 
out, as this method gives results based on purely 
empirical data and independent of any par- 
ticular theory or model. 

The molecular and micellar structure of the 
gel material of wood, as well as the anatomical 
structure of the wood fibre and wood itself are 
discussed and reasons are given for their aniso- 
tropic properties. The various types of sorption 
of water by wood and other cellulosic materials, 
and the swelling resulting from each of them, 
are described, and an explanation given of 
the effect of the presence of natural or external 
restraints opposing the free swelling of the gel 
material. One chapter outlines the theory of 
anisotropic elasticity and describes the types of 
elastic symmetry which are applicable to wood 
and its constituent fibres. How the theory of 
osmotic pressure in true solutions may be 
generalised to cover the directional stresses 
exerted during swelling by rigid gels possessing 
perfect elasticity is also discussed. Another 
chapter deals with the plasticity of gels and 
the occurrence of both static and time- 
dependent hysteresis in the stress-strain dia- 
gram. The book concludes with a chapter 
devoted to the study of the hysteresis found in 
the sorption isothermals of plastic gels. 





Prevention of Iron and Steel Corrosion. 
Compiled by C. Dinsdale, M.Sc., F.I.M., &c. 
London: Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, 8.E.1. Price 5s.—In this 
book an attempt has been made to compile 
a complete index of the considerable number of 
processes and published specifications relating 
to the prevention of the corrosion of iron and 
steel. Most of the information is presented in 
abbreviated and tabular form in three main 
sections. The first section deals with the many 
methods and materials developed for preventing 
corrosion, the second section with the cleansing 
of metal parts, and the third with codes of 
practice. Appendices are included giving lists 
of authorities issuing relevant specifications 
and paint and paint component specifications. 





Engineering Tolerances. By H. G. Conway, 
M.A., A.M.I.Mech.E. London: Sir Isaac 
Pitman and Sons, Ltd., Parker Street, Kings- 
way, W.C.2. Price 30s.—In his preface 


to this book the author points out that the gulf 
between the designer and the man in the shop 
is not made less by the ignorance of the average 
designer of the meaning and significance of 
tolerances and fits, nor of the practical man of 
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interchangeability requirements. The prime 
object of the book is to clarify the position and 
persuade the designer to use tolerances and fits 
in the right way and enable the man in the shop 
and the inspector to treat drawings with more 
respect than is current in many production shops. 
The book is divided into three main sections— 
theory and practice, standard systems, and 
miscellaneous production problems. The first 
section deals with fundamentals, limits and 
fits in the design office and quality control. 
The various standard limit and tolerance 
systems are discussed at length in the second 
section, whilst in the last section tolerances in 
miscellaneous fabrication processes, screw 
threads and gauges are dealt with. The book 
is written in a clear, practical way, and includes 
many useful charts, diagrams and tables. All 
mechanical engineers, designers and draughts- 
men will find this an informative and useful 
book to have in their offices. 
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Limitation of Dividends 


In a joint statement, issued on Wednesday, 
the Federation of British Industries, the 
Association of British Chambers of Commerce 
and the National Union of Manufacturers 
recommend to their members that, in the 
national interest, no change should at present 
be made in the practice of restraint in dividend 
distribution. It is urged that the policy should 
be continued ‘ unless circumstances change or 
new economic factors arise.” Summarising 
the salient facts of the present situation, the 
statement says that devaluation of sterling 
has in the short term intensified the danger of 
inflation, and that excessive Government 
expenditure, the intolerable burden of taxation, 
and the inadequacy of supply relative to avail- 
able purchasing power are the main factors in 
creating and maintaining inflation. It is also 
pointed out that industry is in difficulty to 
provide the finance necessary to maintain, let 
alone improve, its efficiency, and that despite 
some impressive achievements costs of many 
products are high and competition is growing 
keener. To meet such a situation the statement 
declares that the right policy is a drastic reduc- 
tion in Government expenditure to permit an 
appreciable reduction in taxation and relief 
of taxation on sums put to reserve. Resources 
can then be concentrated, the statement 
suggests, on the task of producing more goods 
at lower cost. Maximum productivity, how- 
ever, will not be obtained unless a man has some 
hope of retaining what he feels to be a reasonable 
reward for longer or harder or more skilled 
work or for risks successfully undertaken. The 
statement comments that the T.U.C. has 
recommended unions to observe rigorous 
restraint in pressing wage claims, and says that 
there is no direct parallel between a stabilisation 
of basic wages or salaries and a standstill in 
the distribution of profits. But, it is added, in 
many quarters there is a psychological connec- 
tion between the two. 
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Institution of Mechanical Engineers 
DESIGN AND USE OF FURNACES 


At @ meeting of the Institution of Mecha- 
nical Engineers last Friday a paper on 
“Furnace Design and Practice,” by Pro- 
fessor R. J. Sarjant, O.B.E., D.Sc., was 
discussed. An abstract from the paper 


appears on page 744. 


Discussion 


Dr. E. G. Ritchie (British Coal Utilisation 
Research Association) remarked that the 
author drew attention to the great advan- 
tage of mechanical firing as opposed to hand- 
firing. Some time ago a similar series of 
tests had been carried out by the British 
Coal Utilisation Research Association for 
the purpose of determining the essential 
differences between natural draught hand- 
firing, forced draught hand-firing and 
balanced draught mechanical firing. That 
investigation had been carried out on boilers, 
but with reference to CO, and excess air 
the conditions were reasonably comparable 
with an industrial furnace. With natural 
draught hand-firing it had been found 
that during a test period of eight hours 
under ideal conditions the furnace doors 
were open for manipulation of the fires, 
for refuelling and for fire-cleaning a total 
of eighty minutes, or nearly 20 per cent of 
the total time. The variation in CO, 
recorded had been from 16 to 4 per cent, 
with an average of 114 per cent, which 
corresponded to about 60 per cent of excess 
air. Those results had been obtained with 
fuel containing only 6 per cent of ash. 
With fuels of higher ash content there was 
no doubt that the results would have been 
much worse. The range of CO, recorded 
corresponded reasonably well with the figure 
obtained by Professor Sarjant on an indus- 
trial furnace. The difficulty with natural 
draught hand-firing so far as excess air 
admission was concerned was largely bound 
up with the opening of the furnace doors. 

With forced draught hand-firing, better 
results could be obtained by reason of 
the fact that when refuelling or fire- 
cleaning, the draught under the grate 
could be reduced, with considerable reduc- 
tion in excess air admission, as compared 
with natural draught hand-firing. In the 
tests carried out on a forced draught hand- 
fired grate burning coke as a fuel, the range 
of CO, had been found to be 18 to 14 per 
cent, with an average of 15-8 per cent. 
Of course, mechanical stokers had the 
great advantage of being self-cleaning, if 
the fuel was reasonably suitable to the 
appliance, thus practically eliminating the 
need for opening the furnace doors. In testson 
a sprinkler stoker, the variation in CO, had 
been found to be 16 to 13 per cent, with an 
average of 15-1 per cent over the full period 
of the trial, which corresponded to about 
20 per cent of excess air. 

Summarising the various results and inter- 
preting the coke-fired tests in terms of coal, 
the hand-fired natural draught grate had 
given an average of 11-5 per cent of CO,, 
corresponding to 60 per cent of excess air ; 
the forced draught hand-fired grate had 
given an equivalent of 12-8 per cent of 
CO,, corresponding to about 45 per cent 
of excess air; while the balanced draught 
sprinkler stoker had given 15-1 per cent 
of CO,, corresponding to about 20 per cent 
of excess air. All the tests had been carried 
out under the same general conditions, and 





could therefore be regarded as reasonably 
comparative. The difference between natural 
draught hand-firing and balanced draught 
mechanical firing might be taken as being 
equivalent to a difference of 12 to 15 per 
cent in the amount of coal consumed for a 
given duty, even with low-ash coal—with 
high-ash coal the difference would be prob- 
ably much greater. The forced draught 
hand-fired grate occupied an intermediate 
position. 

Mr. J. Price Walters, Ministry of 
of Fuel and Power, said that experience up 
and down the country gave the impression 
that furnaces were only too often considered 
to be the province of the foreman bricklayer 
rather than that of the mechanical engineer, 
and in many cases where mechanisation 
had been adopted, it appeared to have 
been mainly in the interests of speed of 
handling and labour-saving and not to have 
been considered in relation to furnace effi- 
ciency as well. One important point that 
was only touched upon in the paper was 
(to quote the author’s words) “too often 
the story of inefficient practice was related 
to the question of load. Any departure 
from optimum conditions of loading, either 
by under-driving or over-driving, resulted 
in loss of thermal efficiency.”” Only too 
often one found a furnace designed to take 
the largest load envisaged and then operated 
for the major portion of its time with a 
small fraction of that load; and cases had 
been met with in the experience of engineers 
of the Ministry where appreciable fuel econo- 
mies had been effected and production 
stepped up by the mechanical engineer 
applying himself to a study of that problem. 

Dr. A. Parker, O.B.E. (Fuel Research 
Station), said that under the heading 
“The General Case,” the author raised 
two very important points. The first one, 
to which Mr. Price Walters had already 
referred, was that of load. There was no 
doubt that there were many instances of 
great inefficiency caused by operating fur- 
naces at loads well below those for which 
they were designed and by lack of attention 
to ensure co-ordination of the various pro- 
cesses in sequence to make quite sure that 
there was no serious hold-up at any one stage 
in the whole sequence. The other point was 
in relation to instruments. There was great 
room for improvement in this direction, 
not only in more use of instruments of the 
right type—which he agreed should be as 
simple as possible—but in ensuring that the 
instruments that were installed were not 
defective and were not out of operation. 
With some types of instruments (perhaps 
not the very simplest) he hazarded the guess 
that throughout industry 80 per cent of 
the instruments installed were out of opera- 
tion. The proportion of installed instru- 
ments, even including simple CO, recorders, 
that were either out of operation or were 
giving wrong results was lamentably high. 

He had generally assumed that quite a 
number of metallurgical furnaces were 
operating with a thermal efficiency well 
below 10 per cent. He had been relieved— 
or should he say “ surprised ’” ?—to hear of 
furnaces that were running for metallurgical 
purposes at 50 to 70 per cent. Of course, 
a figure for efficiency was very difficult to 
understand unless one knew to what part 
of the process it referred and how it was 
measured. He imagined that the high 
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efficiency mentioned for metallurgical fur- 
naces must include some very efficient 
waste heat recovery, because with most of 
those furnaces the gases leaving were at a 
pretty high temperature. 

Mr. P. C. Gunn (British Coal Utilisation 
Research Association) said that Dr. Parker 
had remarked that in many cases instru 
ments were badly maintained or out of 
order. In endorsing Dr. Parker’s remark, 
he put forward the suggestion that instru- 
ments should not be sold but should b 
hired, complete with their maintenanc 
service. He knew that the instrument 
makers did provide a service at so much 
per annum, but perhaps a visit every three 
months was far from being all that was 
necessary: his own experience of CO, 
recorders suggested that they should be 
looked at expertly at least monthly, which 
was quite a costly matter. 

The author made the statement that 
“Temperature uniformity is frequently the 
elusive factor in furnace operation and this 
feature requires further research.” In dis- 
cussing certain relatively low temperature 
operations, the author illustrated and de- 
scribed furnaces using forced circulation. 
Forced circulation had, for this class of 
work, proved to be a necessity and in general 
the higher the velocity the better the 
result, always provided that the flow of 
gases was intelligently directed. In the 
higher temperature ranges fan-induced cir- 
culation was impracticable owing to limita- 
tions imposed by available materials of 
construction for the fan impeller. Ceramic 
materials might provide an answer at some 
future date. The new gas-burner tech- 
nique, known as “concentrated combus- 
tion,” might offer an alternative solution. 
Those burners were characterised by attain- 
ment of complete combustion of gas and 
air in extremely small volumes, with a 
result that the gases issuing from the burners 
possessed high kinetic energy, which could, 
by suitable aerodynamic design within the 
furnace chamber, be used to entrain and 
recirculate the furnace atmosphere. A 
crude arrangement of such a burner firing 
into a brick tunnel had produced atmosphere 
velocities of over 100ft per second. Here was 
one aspect of the problem to which the 
research effort suggested by the author 
could be directed. A second approach to 
the problem, both of efficiency and of tem- 
perature distribution, was in that type of 
furnace known on the other side of the 
Atlantic as the “ Hell-hole.” It consisted 
of a small furnace heated to a temperature 
as high as its name implied, through which 
the stock, which must obviously be of 
uniform section, was fed continuously. 
Extremely rapid heating was achieved, and 
on immediate exit from the furnace tem- 
perature distribution through the section 
might be poor. The time between discharge 
from the furnace and the commencement of 
the next operation was, however, adjusted 
so that there was a minimum difference 
between inside and outside temperatures. 
But few applications were to be seen in 
this country and it would appear to bea 
technique which deserved greater attention. 

Mr. G. C. H. Sharpe (British Coal Utilisa- 
tion Research Association) said that the 
author had described in the latter part of 
the paper furnaces which were nearly all 
designed to do a special job. No doubt 
they worked at a fairly high efficiency. When 
going round some of the smaller steel works 
and small forges, and when looking at fur- 
naces working—what did one see ? Nothing 
but a pile of bricks held together by old 
iron. What the efficiency of such furnaces 
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would be was anybody’s guess. He felt 
that in the interests of fuel economy and out- 
put a good deal of attention should be paid to 
improving the design of such small furnaces. 

Dr. Jackson (British Coal Utilisation 
Research Association) asked how far the 
principles which had been brought out in 
the present and earlier work had been applied 
in practice, particularly to batch furnaces, 
operating on an irregular cycle. From the 
calculations which had been done in the 
early work, especially with the time-lag 
method, it had been clear that with a steel 
ingot placed in a furnace and heated up 
from cold, it was virtually impossible to 
obtain a temperature differential through 
the ingot of more than 5 deg. Cent., until 
the dimensions exceeded a 7in square. The 
fact that, greater differences were met with 
and had to be overcome was an indication 
not of too rapid heating but of non-uniform 
heating. The lin per hour allowed as a 
rule of thumb method for determining the 
soaking times for steel, not only here but in 
America, gave some idea of the allowances 
which had to be made, not for achieving 
uniformity of the steel, but of the furnace 
itself. It was clear from a consideration 
of the mechanics of the heat flow process 
that the soaking time should be proportional 
not to the length or side of the ingot but to 
its square. It was only when the ingot 
became large, of the order of 3ft diameter, 
that it became a controlling factor instead 
of the furnace. The use of hot-face insula- 
tion discussed in the paper should go a 
considerable way to reducing the soaking 
time required for the furnace structure, 
and therefore speed up the whole heating 
process. It was surprising at times just how 
bad the furnace could be. In a particular 
case that had been investigated some years 
ago, the furnace had a charge which was 
being soaked at 650 deg. Cent. The fur- 
nace was hand-fired, which (as shown in 
the paper) was not ideal, but temperatures 
actually measured during the soaking period 
showed differences of over 100 and, he 
thought, as much as 170 deg. Cent., between 
different parts of the charge. As a metal- 
lurgist could define his temperature require- 
ments to within 5 deg., the shortcomings 
of that particular furnace would appear 
quite remarkable, although it was regarded 
only as not a good furnace. He would be 
glad to know how far more recent furnace 
designs had overcome this problem of 
achieving uniformity in the charge. 

Mr. Bromley-Davis referred to the rela- 
tively recent development of the high-speed 
heating technique, specifically in relation 
to the heating of steel. Using the high- 
speed heating technique, it was, for instance, 
possible to heat a 4in square billet to rol- 
ling temperature in about twelve minutes, 
whereas in an orthodox furnace an hour or 
more would be required. Various advan- 
tages might be obtained from the use of 
this technique in appropriate applications 
when compared with orthodox furnace 
practice. Those advantages were: reduced 
scale formation, reduced decarburisaton, re- 
duction of floor area required for the heating 
process, simplification of plant lay-out and 
improved flow of material through the pro- 
cess, rapid and accurate control of tempera- 
ture and improved control of heat distri- 
bution within the stock. A disadvantage 
was that the fuel consumption was relatively 
high and therefore the technique was inap- 
plicable unless there was some definite over- 
riding advantage to be obtained. 

Furnaces of this type had been used 
successfully for the annealing of stainless 
steel bars and for reheating seamless tubing 
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for sizing. In the latter application speeds 
of 150ft per minute might be obtained. 
The most recent application and perhaps 
the most interesting, was the heating of 
billets for piercing for seamless tube pro- 
duction. Billets up to 5in diameter and 
40in long were heated from cold to 2300 deg. 
Fah. in fourteen minutes. The tube mill 
where the furnace was installed was a speci- 
ality mill handling a wide range of steel 
qualities; for that reason it was necessary 
to have a furnace whose temperature could 
be quickly and accurately controlled. It 
had been found that billets for piercing heated 
in this furnace were more uniformly heated 
than was the case previously, so that a more 
uniform product was obtained, resulting in 
production economies. 

Mr. A. Aikens (Powell Duffryn Technical 
Services) had no doubt that the design 
and building of furnace equipment had 
become one of the exact sciences. But 
that knowledge was not widely diffused, 
and an appreciation that it existed was not 
as wide as it should be, in what might be 
termed “ the right quarters.” It should be 
spread much more among the users of fur- 
nace equipment, as well as among the buil- 
ders and designers. He had spent some 
years in the U.S.A. He thought that the 
leading furnace designers in this country 
were as far forward as the Americans, and in 
some cases probably would be able to show 
the Americans a few things ; but comparison 
of equipment in the field gave the decided 
advantage to the U.S.A. He had found a 
greater inclination in the U.S.A. for a fur- 
nace to be regarded as a distinct part of the 
production line, as something in the nature 
of a machine tool; whereas in some works 
in this country the feeling appeared to be 
that anything would do. Undoubtedly 
there were in this country a number of model 
installations, but a good many works man- 
agers and works engineers still looked upon 
a furnace as the proverbial box of bricks 
and the human eye and the seventh sense 
as greatly superior to modern instruments. 
Another attitude which was to be deplored 
was the insistence of some of them on build- 
ing their own furnace equipment. Some of 
those gentlemen were without doubt splen- 
did engineers, but they fell lamentably short 
in the realm of furnace design. A crusade 
was needed to persuade and convince those 
people that there was a fund of knowledge 
and experience held by legitimate furnace 
builders, and that much benefit would accrue 
to the users in the shape of fuel economy and 
a vastly improved productivity if they called 
in established and experienced furnace 
manufacturers to do for them what amounted 
to a specialist’s job. 

Professor R. J. Sarjant made a brief reply 
and the meeting ended. 





House of Commons Rebuilding 


A SELEcT COMMITTEE was appointed on 
December 9, 1943, to consider the proposals 
for rebuilding the House of Commons. The 
House is now almost built and conforms 
generally to the recommendations made by 
this Committee* 

The old Chamber was destroyed on May 10, 
1941, and it remained in that condition until 
the clearance started on May 10, 1945. The 
demolition of the old work and the foundation 
and erection of the steel frame for the new 
building took until the middle of August, 
1946, the new building being erected on the 
original concrete raft which extends under the 
whole of the Palace of Westminster. In April, 
1947, the contract was let for the clothing of 

* Report from the Select Committee on House of 


Commons (Rebuilding), published by H.M. Stationery 
Office in 1944, Price 7s. 6d. 











743 





the steel frame and the completion of all 
remaining building work necessary to provide 
the new Chamber for the House of Commons 
and its ancillary accommodation. Sir Giles 
Scott was appointed by the Minister of Works 
as the Architect and Dr. Oscar Faber as the 
consulting engineer. All contracts have been 
let by the Ministry. 

The floor of the new House of Commons has 
exactly the same dimensions as the old Cham- 
ber, i.e., 68ft by 45ft 6in, but above the Gallery 
level the dimensions of the Chamber have 
been increased from 46ft 6in by 84ft to 48ft by 
103ft, to accommodate the additional Strangers’ 
and Reporters’ seating. There are now 915 
seats within the Chamber, excluding those 
behind the stone screens, as compared with 
744 in the old Chamber, an increase of 171 
seats with uninterrupted view. The total 
height of the Chamber is 46ft, as compared 
with the 44ft of the old Chamber. 


Immediately below the floor of the House 
is a ventilation duct space which contains 
the trunking and electrical services, the plant 
being mainly housed under the Central Lobby, 
and under the Commons Inner Court. Below 
this ventilation, duct space is a ground floor, 
which provides about 8000 square feet of 
Ministers’ accommodation, comprising six- 
teen Ministers’ rooms and Ministers’ Conference 
Rooms. On the lower ground floor below is 
about the same area for Members, split up into 
secretarial rooms, conference rooms and inter- 
view rooms. Above the Chamber is a suite of 
offices for the Clerk of the House, approximately 
7000 square feet in area. 

The design of the heating and ventilation 
system for the Chamber received special 
consideration. In the old House all the air 
was introduced through gratings in the floor 
and exhausted through the roof, so that the 
main air-flow was vertical. This system had 
the disadvantage that any dirt or dust carried 
in by Members’ feet was either discharged 
through the gratings or left on the carpet and 
then became incorporated in the uprising air 
currents. To overcome these disadvantages 
the floor of the new Chamber is solid and the 
air is introduced from the sides iastead of 
from below. The inlets consist of openings 
from ducts immediately under the side gal- 
leries and discharging horizontally. The inlets 
for the upper portion of the House are through 
apertures at the sides near roof level. Vitiated 
air is extracted through apertures in the roof 
supplemented by additional extracts near the 
floor. The conditions aimed at approximate 
to those on a fine spring day out of doors, 
giving a temperature of about 65 deg. Fah. 
in the day-time and 70 deg. Fah. at night. 
Metal panels under the carpet immediately 
beneath the feet of all occupants are warmed 
to about 80 deg. Fah., ensuring that the feet 
of the occupants will constantly be kept warm. 

Humidity will be adjusted by removing 
moisture in summer and adding it in winter. 
The moisture is removed by condensation on 
refrigerated coils and the air is then warmed 
to the required temperature. Humidification 
is provided by direct injection of moisture into 
the air stream before passing into the chamber. 
The air is cleaned electrostatically. Air volumes 
will be approximately 6000 cubic feet per 
minute to the floor of the House and 18,000 
cubic feet to the galleries, and provide nearly 
1500 cubic feet per hour per occupant. 

The whole system has been specially designed 
to give reaction to changes of conditions so 
that, when the number of persons present in 
the House is suddenly increased or decreased, 
adjustment in the air temperature can be made 
immediately by a comprehensive set of controls 
operated from a special chamber, in which the 
controller will have constant knowledge of the 
conditions in the Chamber. The air-con- 
ditioning system for the Commons Chamber 
and other accommodation above and below the 
Chamber is dealt with by eight plants, giving 
approximately eight air changes per hour 
throughout this accommodaticn. Local con- 
trols are provided to give varying conditions 
in individual rooms. Care was taken in the design 
of the whole system to prevent a spread of 
mechanical or other noises. 
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Furnace Design and Practice* 
By Professor R. J. SARJANT, O.B.E., D.Se.t 
No. I 
INTRODUCTION 

THE purpose of this paper is to give an account 
of some modern features of practice in furnace 
heating, and to discuss certain fundamental 
aspects of design which are of interest to the 
mechanical engineer. Any discussion of this 
subject cannot exclude the important question 
of the fuel used, since, whilst it is possible to 
apply almost any fuel to any furnace problem, 
the character of the fuel must invariably deter- 
mine certain salient features of design. ‘ 

Solid Fuel Firing.—Whilst the use of gaseous 
and liquid fuels in furnace heating allows, by the 
use of modern methods of mechanisation and 
heat recovery, very marked improvements in 
thermal efficiency, solid fuel firing will for some 
considerable time yet provide the cheapest 
method of supplying heat for the furnace. In 
solid fuel firing, developments are moving 
rapidly towards mechanisation of the firing 
operation. The advantages of mechanical 
stoking are readily apparent from Fig. 1 and 
Table I. 

In a hand-fired reheating furnace, during the 
first part of the interval between successive 
firings, very high proportions of unburnt com- 
bustible—up to 10 per cent carbon monoxide— 
and in the latter part of the interval undue 
proportions of excess air are present in the 
furnace atmosphere. However, with stoker 
firmg, in metallurgical practice, an almost ideal 
condition of combustion is obtainable at all 
stages of the heating operation. To bring about 
such good conditions ready control of primary 
and secondary air, and flexibility in the coal feed 
aspects are essential. Both underfeed and 
sprinkler stokers are successfully used, but the 
stokers used for the high-temperature operations 
occurring in steel works, for example, leave 
much to be desired in regard to the avoidance 
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of the furnace chamber. This results in a tem- 
perature gradient in the chamber ; in an inter- 
mittent or batch type furnace this operates 
against the rapid attainment of uniformity of 
temperature, upon which economical operation 
mainly depends. The use of powdered coal also 
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Periods 1 and 2 relate respectively to firing periods 
during the early and later stages of the heating cycle, 
starting from a cold furnace. 

FIG. 1—Variations in the Composition of the Furnace 
Atmosphere in Hand Firing 


results in a non-uniform temperature distri- 
bution ; the flame has a high intensity, and the 
use of a number of burners to assist the attain- 
ment of temperature uniformity is not readily 
practicable owing to fuel distribution problems 
as well as ash deposition. 

Accordingly, therefore, in intermittent heat- 
ing practice where temperature control is an 
important feature of practice, as in many 
reheating operations for metal forming, and in 
the heat-treatment of metals, the use of some 


TaBLE I.—Combustion Conditions in Stoker-Fired Furnace 
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of heavy maintenance ch . Thus, in the 
underfeed type, the only really satisfactory 
means of avoiding excessive replacement of 
tuyére castings is to make them of heat-resisting 
alloys. Mechanical stokers have been satis- 
factorily operated automatically from the 
furnace temperature regulator. 

An important and frequently unknown source 
of loss of efficiency in such installations is due to 
absence of knowledge of the required variation 
in the rate of coal feed to meet the fluctuations 
in the furnace demand for heat. Both inter- 
mittent and continuous furnaces are governed 
in their performance by a fundamental rela- 
tionship between the thermal efficiency of the 
furnace and the rate of heat absorption into the 
charge per unit of heating surface (Sarjant, 
1937)$. The basis of comparison of heating 
surface depends upon the type of furnace ; for 
continuous furnaces such a basis is obtained 
from the sum of the refractory heating surfaces, 
namely, the hearth, walls and crown. A 
successful means of safeguarding losses resulting 
from underdriving or overdriving is to select 
some point or points for the installation of auto- 
matic temperature control. 

Solid-fuel-fired furnaces, whether hand or 
mechanically fired, or with the interposition of a 
built-on producer, are limited in their efficiency 
because firing must of necessity be from one end 
December 
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16th. Extract. 
{ Professor of Fuel Technology, University of Sheffield. 
} An alphabetical list of references will appear at the 
i this summary. 


form of distributed fuel is an essential require- 
ment. Oil may be suitable provided the furnace 
has been designed to use it. 

Distributed Fuels.—These fuels are preferable 
for the application of the modern methods of 
mechanisation and instrumentation which have 
contributed so largely to improvement in 
furnace practice. Practical limitations are, in 
many cases, dependent on availability as well as 
economics ; effective development of the most 
efficient furnace designs depends upon the 
progress of total gasification, and its establish- 
ment on a basis competitive with the mech- 
anical stoker. The prospects of the develop- 
ment of cheap oxygen, which would be a con- 
ducive factor, are dependent upon the avail- 
ability of supplies of cheap power. 


THE COMPUTATION OF HEAT TRANSMISSION IN 
RELATION TO FURNACE DESIGN 


The successful performance of any furnace, 
both as regards output and efficiency, is de- 
pendent upon whether behaviour of the fuel on 
combustion, the flow of the hot gases through 
the furnace system and the elements of heat 
transmission have been correctly assessed in the 
design. The design may be based on a certain 
amount of well-established theory combined 
with empirical estimations unavoidable in the 
absence of a more exact knowledge of the 
regimes involved. Empirical estimations apply 
to the sequence of events associated with the 
development of the flame, the release of heat 
from it, and the intricate problem of heat trans- 
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mission into the charge. In industrial practice 
the heat transfer usually takes place under con. 
ditions of variable flow of heat. 

The heat bulance may be regarded as a useful 
instrument in such estimation. The following 
discussion refers to its separate items, each of 
which may contain urknown variables, in- 
fluencing each other. 

Heat Input.—All the factors relating to tho 
determination of the heat input, the properties 
and heating value of the fuels, the heat content 
of the gases at any point in the furnace structure, 
provided the temperature is known, are ascer- 
tainable with accuracy. 

Knowledge as to the effect of aerodynamica| 
conditions in the flame and of the influence of 
turbulence is at present purely empirical, and 
little has yet been determined about the per- 
sistence of turbulence, which is a significant 
operative factor. Thus a burner which pro- 
motes rapid mixing of fuel and air will give a 
hotter flame than one in which mixing takes 
place more slowly, and so may a non-luminous 
flame ultimately give more rapid heating than a 
luminous flame (Sherman, 1934). The quanti- 
tative effects may be known with sufficient 
accuracy to assist design in closely related appli- 
cations, but prediction is impracticable when 
the conditions are changed, since the scientific 
factors have not yet been given quantitative 
meaning. For this reason empirical criteria, 
such as “ pyrometric efficiency’ (Heiligen- 
staedt, 1933-34; Southern, 1948), based on 
extensive practical experience of industrial per- 
formance, have had to be relied upon in deter- 
mining rate of heat input. 

Heat Absorption by the Charge.—The heat 
absorption by the charge depends upon the 
character of the heat release from the flame and 
upon the factors associated with the dimensions 
and nature of the charge and of the furnace 
chamber. The net interchange of radiant heat 
between finite surfaces can only be assessed 
accurately by integration of the basic differentia] 
equations for small elements of the surfaces, 
using appropriate allowances for emissivity 
factors. The coefficients to be applied in con- 
junction with the fourth power law of radiation 
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Fic. 2—Electrical Analogy of Unidimensional Heat Flow 


have been evaluated for a number of commonly 
occurring shapes and conditions (McAdams, 
1942). 

Both luminous and non-luminous radiation of 
the flame is important ; progress has been made 
in calculating non-luminous radiation, the work 
of Schack (1924, 1929), Hottel (1935, 1941), 
Eckert (1937) and Egbert (1941) being note- 
worthy. Correlation of experimental data, 
initiated by Schack, has shown that the net 
interchange of heat between flames or hot gases 
and a bounding surface could be expressed as 
an equation of heat transfer involving the fourth 
power of the absolute temperatures, the 
character and composition of the radiating 
gases, the dimensions and shape of the flame 
envelope, and certain coefficients of emissivity. 
Comparison of the experimental data upon 
which the computation is based leaves scope for 
further experimental examination. 

Less experimental work has been done on 
luminous gas flames and flames due to the com- 
bustion of fuel_oil and powdered coal. The 
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emissivity and absorptivity of such flames 
depends on the concentration and size of the 
particles causing luminosity and the shape and 
thickness of the flame, a relationship ¢y,=1— 
e-4L being applicable, where e,» is the effective 
absorptivity or emissivity of the flame, K is a 
constant including an allowance for the concen- 
tration and average size of the particles, and L 
is the length of the radiant beam. The subject 
has been treated exhaustively by Wohlenberg 
and his co-workers (1925-29). The fundamental 
factors include the air-fuel ratio, the aero- 




























ai 
Cte al 
Ble | H = = | Artificial 
T \s = = | Earth 
t-$4—-f4— 
‘ass 
t if 
Quadrant | 








Electrometer_—. 

















* “THE ENGINEER” 


Fic. 3—Circuit Diagram of the Electrical Computor 


dynamical conditions at the burner and, in the 
case of oil, the degree of atomisation. Sherman’s 
(1934) work on the radiation from luminous and 
non-luminous gas flames and from powdered 
coal, in which he used a thermopile for measuring 
the radiation, provides valuable data on the 
sequence of events, which take place along the 
travel of the flame. 

The laws governing the transfer of heat by 
convection are well understood (McAdams, 
1942) in relation to gases flowing inside small 
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the practical engineer charts of the variables 
plotted as dimensionless ratios are given by 
McAdams (1942). Such charts are helpful in 
obtaining an approximate answer to certain 
types of problem, but unfortunately the initial 
assumptions, for example, constancy in thermal 
properties, ambient temperature, coefficients of 
surface conductance, and initial uniform tem- 
perature, are rarely realised in practice, and the 
departures from the assumed conditions may 
introduce considerable errors. The graphical 
method of Schmidt (1924) is available for the 
determination of temperatures within solids, 
assuming linear flow of heat. This method, as 
modified by McAdams, reduces tedious graphical 
solution to ready computation, and approxi- 
mate allowances for variations in the average 
instantaneous thermal diffusivity through the 
material may be applied to this technique 
(Hulse and Sarjant, 1948). Another useful 
approximation is the “ time-lag’’ solution 
applicable to slow steady heating (Eyres, 
Hartree, Ingham, Jackson, Sarjant and Wag- 
staff, 1946). 

A method of evaluation of heat flow by con- 
duction in the unsteady state, which utilises 
finite increments, employs a machine method of 
solution, based on an electrical analogy. 

Machine Methods of Calculation of Variable 
Flow of Heat.—The author published an account 
(Sarjant, 1932) of an initial series of systematic 
studies of the variable flow of heat in various 
types of walls in industrial furnaces under 
fluctuating or discontinuous conditions of heat- 
ing. The experimental results were compared 
with deductions using formal mathematical 
analysis, and, in certain cases, by the use of a 
shift in time scale or the application of a cor- 
rection factor, reasonable agreement between 
theory and practice could be obtained. When, 
however, the question arose of applying similar 
types of correction to masses of steel to com- 
pensate for the practical departures from the 
assumptions on which formal analysis had to be 
based, the formidable character of the experi- 
mental observations required precluded the 
method from being applied. These considera- 
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siderable power when applied to bodies of 
different shapes and with different degrees of 
symmetry in the heat flow. The variation of 
thermal properties of the materials involved 
could be adequately taken into account. A 
further outcome of the work was the application 
of a method based on an electrical analogy to 
problems of heat transmission into furnace 
charges and structures. Applications of the 
electrical analogy have been made by Paschkis 
(1942) and Beuken (1939), but the development 
mentioned above was made independently and 
without knowledge of their work. 

Basis of Electrical Analogy.—The fundamental 
equation governing heat flow in one dimension 
in a solid is given by 


66 6 /,60 
0055 je“) . (1) 


where § denotes temperature ; t, time; 2, dis- 
tance within the solid; and k, c and p respec- 
tively the thermal conductivity, specific heat 
and density of the solid. Unidimensional flow of 
heat may be considered by regarding the path as 
divided into a number of laming of thickness 
dx, the temperature of three consecutive inter- 
faces being given by 9n—;, On, 9n4,; it may be 
shown that, as an approximation 


66. On — 262 On 
a? 1 ay +1 (2) 
in which D, the thermal diffusivity, is given by 
= In the electrical network shown in Fig. 2 
the rate of rise of potential at the mesh point, 
of which the potential is Vn, is given by 

6Vn_ Vn-y— fe Va— Vat. 
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whence 
6Vn_ Vn-4—2Vn+ Vant+i (4) 
oT CR 
in which C is the capacity of the condensers, 
R the resistance, ¢ the thermal time, and 7' the 
electrical time. 
The similar equations (2) and (4) may be 
shown to be identical provided that 0,=«Vn for 
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Fic. 4—Typical Curves of Time-Temperature Relation for the External Surface of Walls of Different Thicknesses 


ducts or across the outside of tubes, but little 
data are available for the calculation of this type 
of heat transfer in large heating chambers. The 
significance of turbulence of different types 
under such conditions is not known in any 
quantitative sense. The problem mainly arises 
on low-temperature furnaces and ovens where 
recirculation of hot gases gives increased 
efficiency and uniformity of temperature. 

The heat transmission into the charge may be 
computed from the solution of the fundamental 
differential equation for the conduction of heat 
in the unsteady state in solids. McAdams 
(1942) and Bansen (1922), amongst others, have 
given formal solutions for the equation, but for 





Produced by Different Rates of Heating 


tions ultimately led to a series of theoretical and 
practical investigations into the variable flow of 
heat being undertaken jointly by D. R. Hartree 
and his colleagues at the University of Man- 
chester, and a research team working with the 
author in the research department of Hadfields, 
Ltd., Sheffield (Jackson and others, 1944; 
Eyres and others, 1946). Those investigations 
showed that the methods of machine solution of 
problems of variable flow of heat in solids ‘were 
practicable. The basic approximation, by 
which the fundamental partial differential 
equation of heat flow was reduced to a set of 
ordinary differential equations, capable of being 
dealt with on a differential analyser, had con- 





all values of n, where « is an arbitrary constant 
and 
T CRD 


7 = (e)* (5) 


Thus the flow of heat and variation of tempera- 
ture within the mass may be obtained by 
observing the time variations of electrical 
phenomena within the appropriate circuit. The 
method is applicable to the flow of heat in more 
than one dimension. 

A circuit diagram of the machine is shown in 
Fig. 3; the essential features consist of a 
number of potentiometers, connected to a con- 
stant 100—-250V d.c. supply, beneath and at right 
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angles to which a table is capable of being 
moved at constant speed by means of an a.c. 
synchronous motor and reduction gear. This 
may be replaced by rotating cylinders carrying 
recording charts. One of the potentiometers 
may be used to simulate the input temperature 
variations, the time-temperature curve being 
drawn on a chart fixed to the top of the moving 
table. The output potential of the circuit, 
corresponding to the output temperature, is 
observed by a null method, employing a quad- 
rant electrometer, which enables the pencil on 
the output potentiometer to be so moved that it 
traces the time-temperature curve required as 
the solution of the problem put into the machine. 

Problems involving the use of known data 
other than time-temperature relationships have 
been solved by this method. Thus, for example, 
in the case of a furnace wall, cooling by radiation 
and convection to the surroundings, a device 
employing a third potentiometer, to introduce 
the effect of the external heat loss, may be used. 
The converse of the above case is also capable of 
being so handled, as when allowance must be 
made for heat transfer to the surface of a mass 
which is being heated ina furnace. The theory 
of the case has been given by Hulse and Sarjant 
(1948). Methods of allowing for variations in 
the thermal properties of the material being 
heated are available (Jackson and others, 1944, 
Eyres and others, 1946). Allowance for latent 
heat effects may be made either by introducing 
the value, as in the case of phase transforma- 
tion in metals, with the specific heat, or by 
means of auxiliary capacity circuits arranged to 
be introduced and removed at the voltages 
corresponding to the temperature ranges in- 
volved. Fig. 4 shows an example of the calcu- 
lated time-temperature relationships for various 
furnace walls in which the character of the 
heating of the inner face is typical of that 
encountered in industrial furnaces. 

One important application of machine 
methods of solution of heat flow problems is the 
question of soaking times. Jackson and others 
(1944) concluded that soaking times employed 
in practice are for the most part longer than 
necessary for the required degree of thermal 
equilibrium to be obtained, excluding the con- 
dition that additional time necessary for a 
metallurgical phase change to take place is not 
involved. In the absence of reliable data, the 
tendency is for an ample safety margin to be 
allowed in order to safeguard the quality of the 
product; this corresponds virtually to the 
application of an unnecessarily heavy insurance 
premium. It was shown that excessive heating 
times result from lack of uniform heating of 
furnace structures, and accordingly that con- 
siderable improvements in furnace efficiency 
could be obtained by attention to this aspect of 
furnace design. Considerable advantage was 
also obtainable by arranging for movement of 
the charge whenever possible. 


(To be continued) 
—_——_o———_ 


“PRELUDE TO Power.”—A coloured film with 
the above title has recently been completed by the 
group of British firms co-ordinated by Pauling and 
Co., Ltd., which was responsible for supplying the 
constructional plant used for building the Castelo- 
do-Bode near Lisbon, Portugal, and was 
shown for the first time on December 15th. It may 
be recalled that a description of this project, 
together with details of all the British plant supplied, 
appeared in THe ENGINEFR of July 29th and 
August 5th and 12th of this year. The film clearly 
shows the function and operation of each item of 
plant, starting with the cableway dragline excava- 
tors and proceeding to the washing and screening 
plant, the bicable ropeways leading to the stock- 
piles, the recovery tunnel and mopocable ropeways, 
the central batching plant and the cement handling 
plant and concrete mixers, the dumpers and aerial 
cableways, the derricks and monotower cranes, and 
the erection of transmission lines. A commentator 
explains clearly each item of plant as it is shown on 
the screen. The group is making arrangements for 
copies of the film, which runs for about forty 
minutes, to be availaole for distribution on loan to 
professional institutions and trade organisations to 
whom it is likely to be of intere2t on application to 
+ P P. Bacon, 94-98, Petty France, London, 
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New London Transport Rolling Stock 


E were recently invited to the Acton Works 

of London Transport to see the first post- 

war cars built for the surface lines, and which 
will shortly go into service on the District Line. 
For this class “R” stock, 143 non-driving 
motor-cars are being built by the Gloucester 
Railway Carriage and Wagon Company, Ltd., 
and the Birmingham Railway Carriage and 
Wagon Company, Ltd., and eighty-two of the 
existing District Line trailer cars are being 
converted to driving motor-cars. The new 
cars are being built and the former trailer cars 
converted to the designs of Mr. W. S. Graff- 
Baker, Chief Mechanical Engineer (Railways), 
and they incorporate a number of improvements. 
With the new stock the trains are arranged for 
operation in formations of six or eight cars, 
although additional uncoupling facilities have 
been provided between the fourth and fifth 
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“R* STOCK FOR 


cars of a six-car train for emergency use. 
Driving cabs are provided at both ends of a 
six-car formation, with a further cab in the 
two-car unit which can be added to form an 
eight-car train. Driving cabs are not provided 
at the intermediate uncoupling point. 

All cars are equipped with a self-ventilated, 
nose-suspended motor in each bogie. These 
motors, which have a one-hour rating of 110h.p., 
are fitted with roller bearings throughout, and 
incorporated with each motor is a pressure 
fan which operates a fluid-gauge type speedo- 
meter in the driver’s cab. The car body design 
closely follows that adopted for London Trans- 
port’s 1938 surface stock, and the changes and 
improvements which have been incorporated 
include provisions for minimising the effects 
of possible collision, such as anti-telescoping 
pillars on the exterior of the car ends and flush- 
fitted, anti-jamming connecting doors with 
** lift-off ’” hinges and ample overhead clearance. 
A further safeguard against overriding is the 
tying of the bogies to the body by means of the 
kingpins. 

A rearrangement of the seating in relation 
to doorway positions gives an even distribution 
of seated passengers, although no change has 
been made in the number or size of the door- 
ways. Fluorescent lighting, hitherto tried only 
experimentally on London Transport trains, 
has been adopted in the new stock. At the 
junction of the upper and lower ceilings in 
each car, 2ft long fluorescent tubes are supported 
in special aluminium housings separated by 


spacers of similar length and profile to form a 
continuous line the length of the car. Each 
car is equipped with twenty-four fluorescent 
tubes operating in parallel from a 110V a. 
supply. Resonant starting is employed and t}:0 
lamp chokes, capacitors and resistors ave 
mounted in the roof space on the back of tho 
lamp fitting. To maintain an approximate'y 
constant supply voltage, irrespective of tic 
number of tubes operating, a series capacit«r 
is provided and the power factor is correct«:| 
approximately to unity by means of a paral!:| 
capacitor. Emergency lighting is provided 
over the connecting doors at the ends of the 
cars by four 50V,45W filament lamps mounted 
in pairs in translucent glass fittings. 

For the air-worked sliding doors on the nev 
cars the top runner gear formerly used has given 
place to ungrooved bottom roller wheels running 
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on a flat track, flush with the sill plate, the door 
being guided at the bottom by side horizontal 
rollers. To prevent the flat track being grooved 
by the fretting of the rollers at the “ door 
closed” positions, hardened steel discs are 
inserted. Detector lights are provided on the 
outside of both new and converted cars to 
indicate to the guard or platform staff when 
one or more of the door interlocks on a car has 
failed to ‘‘ make ” properly. 

The car bogies are mainly of welded con- 
struction, but the side frames, headstocks and 
transoms are fabricated as units and riveted 
together to form a complete assembly. The 
non-motored side of the bogie is cross-braced. 
In place of the conventional spring plank 
arrangement, the body load is transmitted 
through bolster hangers on to two main beams 
supported from the bogie frame on widely 
spaced bolster springs, the load transmission 
in all cases being through ‘“ knife-edge ” 
suspension. 

The bogies are fitted with spring-borne shoe- 
gear mounted on insulated brackets carried 
on the bogie frame. Compensating mechanism, 
related to a stop on one of the axleboxos, 
ensures that the shoe height in relation to the 
running rail is independent of the bogie frame 
height. Through balata straps. which limit 
the drop of the shoes, all shoes on a bogie can 
be lifted from and maintained clear of the 
eurrent rails by means of a capstan-type handle 
on the side of the bogie. 

Individual brake cylinders are mounted on 
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the bogies to provide a direct thrust on to each 
brake block, and the new cars have two 
standard cylinder diameters, for motor and 
trailer axles respectively, the internal leverage 
of the brake cylinder unit being adjustable 
according to the relative loading on the axle 
concerned, 

Improvements in cab equipment include 
simpler hand-brake operation, an adjustable 
three-position driver’s seat and an instructor’s 
‘“ occasional ” folding seat on the offside bulk- 
head. The master controller has been specially 
designed to allow room for the driver’s knees 
underneath it. In the self-lapping electro- 
pneumatic brake controller, a more readily 
operated rotary face valve replaces the former 
plug type of driver’s isolating cock and the 
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brakes. The pneumatic arrangements have been 
altered to eliminate the use of feed valves, and 
prevent the possibility of leakage pressure 
building up in the brake cylinders of the leading 
car and causing premature self-lapping of the 
brake controller. 

The electric traction equipment is of the 
“P.C.M.” type, supplied by the British 
Thomson-Houston Company, Ltd., and is 
generally similar to that which has given 
excellent service on the 1938 tube stock. As a 
result of experience gained, several minor 
modifications have been made to improve 
the accessibility andreliability of the equipment. 

The master controller is provided with two 
forward positions. Forward position 1 gives 
a reduced acceleration and is suitable for use 





EXPERIMENTAL 


warning magnet valve, used to “ prove” the 
integrity of the electro-pneumatic brake circuit, 
is now provided with independent adjustments 
for valve-lift, pick-up and drop-away voltage. 
In addition to the normal self-lapping contact 
mechanism, direct-acting “‘ application” con- 
tacts are also fitted as a safeguard against 
faulty adjustment and the contact adjustment 
itself is made more foolproof by the use of 
shims and rigid contact ‘‘ keepers.” 

The driver’s auxiliary control cabinet incor- 
porates new pinch-type set and trip switches 
for auxiliary controls, whilst for hold-in switches 
the push buttons formerly used are replaced by 
trigger levers. In addition to the normal 
“loudaphone ” for communication with the 
guard, separate ‘‘ controller-driver ’’ equipment 
is fitted in readiness for the introduction of 
this facility on the District Line. 

The control of the pneumatically operated 
doors from the guard’s position at the trailing 
end of converted driving cars is by means of 
key-operated door controllers contained in 
boxes mounted flush with the end panelling. 

The automatic couplers fitted to east-end 
driving cars and to the fourth and fifth cars 
are of a new shankless design with channel 
side frames. In all, forty-six contact studs are 
now provided, some of them being reserved 
as spares against possible future train line 
requirements. Coupler control is effected from 
the east ends of cars only. On car No. 6 this 
control is by trigger switch, but on car No. 4, 
which has no driver’s cab, a self-locking key- 
operated couple and uncouple switch is mounted 
on the outside end panel. Electro-pneumatic 
coupler control mechanism has been modified 
to give greater protection to the pneumatic 
equipment against frost and improved indication 
for hand operation. 

Changes in connection with the compressed 
air system include the provision of a central 
corrugated felt-type filter, which has been 
specially designed for ready removal, mounted 
on an air distribution unit. On this unit are 
mounted the various isolating cocks, feed valves 
and pressure gauges associated with the 
auxiliary pneumatic systems. A new design 
of electro-pneumatic brake unit greatly improves 
accessibility to the various magnet valves, &c., 
and gives improved protection against freezing 
to all pneumatic equipment associated with the 


TUBE CAR 


under conditions of wet or greasy rail which 
may produce wheel slip. Forward position 2 
gives the maximum acceleration. In the 
reverse position the lower acceleration is in use. 

Field shunting resistances are provided with 
tappings giving field strengths of 80, 65, 60, 55 
or 50 per cent of full field, from which the 
required value can be selected. Weak field, 
which is carried out in two relay-actuated steps, 
is under the control of the driver by means of the 
weak field ‘‘ flag switch.” 

The trains will enter service arranged for a 
minimum field strength of 80 per ceat, with 
which the performance of the train will conform 
closely to that of existing rolling stock. For 
future improvement weaker fields can be 
employed and provision has also been made in 
the control equipment to modify the control 
sequence so that 80 per cent field strength can 
be attained with the weak field switch in the 
‘‘ off” position. With the weak field switch 
in operation the final stage of field weakening 
would take place to the selected value. 

The auxiliary control gear for such items as 
compressor, motor generator, lighting, heating, 


An Infinitely 


ECENTLY we received particulars from 
International Corporation, Ltd., 19, Ebury 
Street, London, S.W.1, of an interesting design 
of infinitely variable gear, which was developed 
during the war years and after by Dr. Beier, for 
many years chief constructional engineer of 
Brown Boveri’s Mannheim locomotive works. 
‘So far the gear has not reached the production 
stage, but several prototypes and experi- 
mental gears have been made and successfully 
tested. The Beier gear is represented in this 
country and the United States by the above- 
mentioned company, and we understand that 
licences for its application have been granted 
in several countries. 


PRINCIPLE OF OPERATION 


The principle of operation can be readily 
followed by reference to the drawings, in which 
the sectional views show the gear in its extreme 
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&c., has been grouped together and housed in a 
separate equipment case. A dual-purpose 
motor generator set is mounted on one 
car of each pair, together with a 46V, 56Ah 
battery which floats across the generator. This 
machine is capable of giving a d.c. output of 
4kW at 50V for battery charging, emergency 
lighting, traction control and the operation of 
electro-pneumatic door and brake equipment. 
In addition, it is capable of supplying alternat- 
ing current at 110V, 850 c/s from a winding 
inserted in slots in the main pole shoes of the 
generator, the a.c. voltage being induced by the 
change in flux distribution caused by the passage 
of the teeth and slots of the d.c. armature 
across the pole faces. The speed (and therefore 
the a.c. frequency) and the output voltages 
of the motor generator are held within close 
limits over a wide range of supply voltages by 
a vibrator type of regulator which is excited 
from the generator voltage and controls the 
machine speed through a 50V winding on the 
motor field. 

A motor-driven two-stage reciprocating com- 
pressor fitted on the other car of each pair is 
capable of delivering approximately 34 cubic 
feet of free air per minute against a pressure of 
120 lb per square inch. The compressors are 
synchronised by a new electro-pneumatic 
system which ensures the cutting in of all 
governors simultaneously. Each governor cuts 
out independently and the scheme as a whole 
is arranged for easy isolation of faults. 

We reproduce on page 746 a photograph 
showing the front end of one of the converted 
driving cars showing the bogie-mounted trip 
cock and outside indicator lights for the doors. 


EXPERIMENTAL TUBE CaR 


We also reproduce herewith a photograph 
of a tube car which has been converted on an 
experimental basis by London Transport to 
previde a high window line which will allow 
passengers standing in the car to see out without 
necessity for stooping as at present. In this 
car the glass of the windows and doors has been 
carried round to the roof to the level of the 
top of the doors. 

In order to make the arrangement possible 
alterations had, of necessity, to be made in the 
structural design of the car which, in accordance 
with modern practice, was built as a stressed 
structure, and had to be modified to comply 
with the changed load distribution. To give 
more stiffness to the door pocket structure the 
rectangular outer light was replaced by a round 
window in a steel panel, providing a gusset 
effect in the corners. A new intermediate 
window pillar of steel tubular section was 
introduced to replace the original pillar and 
part of the associated roof stick. This new 
pillar was provided with lugs for attaching the 
waist rail and was connected to the monitor 
rails existing at doorway header level through- 
out the car. No change in rigidity was found 
in the reconstructed car when compared with 
the origiaal* design, either statically or during 
light and loaded test runs. 


Variable Gear 


positions. Splined shafts A carry a number of 
tapered discs B, free to move axially, but 
pressed together by the spring C. Between the 
tapered discs there are a number of other discs 
D (preferably three or six), which are double- 
flanged at their periphery and which are free 
to move axially on splined shafts Z. Power is 
transmitted through the small areas of contact 
between the flanges of the discs D and the 
faces of the discs B. Variation in the speed 
ratio of transmission is obtained by varying 
the depth to which the flanged discs are 
inserted between the tapered discs, so varying 
the effective diameter of the tapered discs, 
while the diameter of the flanged discs remains 
constant. 

By using a number of flanged discs the tapered 
discs are maintained accurately at right angles 
to their shaft and are prevented from tilting. 
The flanged discs are automatically maintained 











748 





at right angles to the axis of their shaft by 
centrifugal force, and can therefore easily be 
moved axially. The splined holes through 
both tapered and flanged discs are slightly 
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SECTIONS THROUGH GEAR 


bell-mouthed, so that even if they should tilt 
slightly. they cannot jam. 
ALTERATION OF SPEED Ratio 
In the drawing below is shown how the 
ends of the splined shafts are carried in swinging 
arms F, which are linked by pins @ which, in 
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ARRANGEMENT OF GEAR 


turn, pivot in the casing about the points H. 
Rotation of the assemblies about the points H 
causes the flanged discs to be pressed further 
down between the tapered discs. To give 
uniform motion to the three swinging arms 
there are projections J on the arms which 
engage with recesses in the common adjusting 
ring K, which is rotatably mounted in the 














THE ENGINEER 








casing. This ring can be rotated by means of a 
pinion M engaging with teeth N, to vary the 
speed ratio. 

Power is transmitted through the gears P to 
idlers Q running on the pins G, which in turn 
drive a central common toothed wheel, but 
not shown in the sketches. 


AUTOMATIC SPEED VARIATION 


This transmission, without the addition of 
further details, is able to vary its speed ratio 





GEAR IN USE WITH LATHE 
automatically, according to load. If the rota- 
tion of the gears P is resisted by an increase in 
the load the gears Q will tend to rotate around 
the gears P, and thus to force the discs D into 
deeper mesh, against the resistance of the spring 
C, lowering the speed ratio. This change of speed 
ratio is said to be effected very rapidly because 
of the magnitude of the governing forces. If 
automatic regulation is not required it is only 
necassary to lock the pinion M in position, 
when the speed will remain constant whatever 
the load. 

To increase mechanical efficiency at partial 
loads and to prevent 
excessive wear, the 
transmission is fitted 
with a simple device 
which automatically 
varies the pressure 
between the discs in 
proportion to the tor- 
que. This device con- 
sists simply of a face- 
cam or quick-thread 
screw incorporated in 
the sliding endplate of 
the discs and engaging 
with a similar fixed 
member. 

APPLICATIONS 

It is claimed that the 
Beier gear can be made 
in a wide variety of 


sizes, if necessary to 
transmit very high 
powers. Designs have 


been got out for applica- 
tions to machine tools, 
to road vehicles (in 
which the Beier gear 
is incorporated in the 
flywheel casing), and 
for other applications. 
One of the more 
interesting applications 
would appear to be for cars and lorries. <A 
Beier gear has been run in a ‘‘ Volkswagen ”’ 
car for 25,000km with, it is said, excellent results. 
Another experimental unit was fitted to a 5-ton 
lorry and has run 7000km under test. As a con- 
sequence yet another unit has been designed for 
pasenger car engines, which is thought to fulfil 
the long-sought requirements of an automatic 
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and infinitely variable transmission system. 
All the gearing is built into the flywheel. The 
car only needs two pedals for driving, one for 
the throttle and one for the brake. Compared 
with hydraulic transmissions now in use on 
some cars, the Beier gear is claimed to cost less, 
to have a higher efficiency and to occupy less 
space. A typical automobile application is 
illustrated below. 

The Beier gear is compact and light and is 
claimed to have a high mechanical efficiency 
over the whole speed range. Efficiency is 
said to vary between 85 and 95 per cent. 
It has obvious advantages in connection 
with shock absorption, as it can slip slightly 
when momentarily overloaded. Tests have 
shown that overloads causing 25 per cent slip 
can be sustained for several minutes without 
excessive heating or wear. This result is said 





GEAR FOR AUTOMOBILE APPLICATION 


to be because of the low unit pressures between 
the discs, and because the oil film remains 
unbroken at the contact faces of the dises. 

Another illustration herewith shows a Beier 
gear known as “‘ Model 3/15,” in use for driving 
a lathe. This gear is rated at 3 h.p., with an 
input speed of 1500 r.p.m. and an input torque 
of 10-85]b-ft. The output speed can be 
varied from 300 to 1200 r.p.m. Control 
is from the front of the lathe, through the 
universal-jointed shaft shown in the illustration. 

Another design of which we have been given 
particulars, the ‘‘ Type M.2000/10” gear, is 
for transmission of 2000 h.p. with an input speed 
of 1000 r.p.m. and output variable from 390 
r.p.m. to 1300 r.p.m. This gear can also be 
constructed for a wider range of speed ratios, 
up to 1: 6. 





Light Alloy Overhead 
Travelling Cranes 


An illustration on the opposite page shows one 
of t wo néw 10-ton, 46ft span, light alloy overhead 
travelling cranes on test at the works of the 
makers, Herbert Morris, Ltd., of Loughborough. 
In each crane the girders, end carriages and 
cage structures are of ‘‘ Duralumin 8,” which 
was used in the fully heat-treated condition 
and has a tensile strength of 32 tons per square 
inch and an elongation of 8 per cent. 

The crane structure consists of two lattice 
girders, each complete girder comprising a main 
girder, primarily to carry the crab and hook 
load, and an outrigger girder which supports 
the main travel gear, platforms, &c. Hori- 
zontal bracing used to connect the main and 
outrigger girders at the top and bottom is 
designed to provide the necessary lateral 
rigidity to resist forces set up by acceleration 
and deceleration during longitudinal travel of 
the crane. 


In the main girders the top boom consists of - 


two channels, back to back, and the bottom 









i SORES ae a as 


came 


; 
é 





— ti th oe a aoe S Ot oak ae a eee 


con Ch whee oe 


a oe ee a ae 















































2 


Fi 
‘ 
is 


Dec. 23, 1949 


boom of two unequal angles set back to back. 
The diagonal bracings subject to stress reversal 
are built of two beaded angles assembled as 
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for these galvanometers, with the normal 
periodic time of 0-1 secgnd, are tabulated here- 
with for the two available coils which have 





{LIGHT ALLOY CRANE 


a cruciform, and the remainder of the vertical 
bracing consists of standard angles arranged 
back to back. Single angle sections are 
used for the construction of the outrigger 
girders and all horizontal bracings. Steel rails 
of bridge rail section are bolted to the top 
main girder booms to carry the crab. The 
end carriages of the crane are built up from 
plate and angle lattice webs with angle section 
booms, and the operator’s cage is of angle frame 
construction with a cantilevered landing plat- 
form. Aluminium alloy rivets were used 
throughout in the assembly of the crane struc- 
tures, all accessible rivets being closed cold with 
an electric toggle riveter. 

When completed, the crane structures were 
washed with a hot washing soda and trisodium 
phosphate solution, and after being rinsed and 
dried a coat of a zinc chromate primer was 
applied before two finishing coats of aluminium 
paint. 

When the cranes were tested with the crab 
in the centre of the 46ft span a load of 10 tons 
on the hook caused the girders to deflect 15/,,in, 
an amount which closely approximated to the 
calculated figures in designing. The weight of 
the Duralumin girders used in the construction 
of the cranes was 34 per cent of the estimated 
weight of a similar set of girders designed in 
mild steel. 





A Sensitive Galvanometer 


THE “ Flik ” galvanometer, manufactured by 
the Cambridge Instrument Company, Ltd., 13, 
Grosvenor Place, London, S.W.1, combines 
high sensitivity with rapid response and is 
intended primarily for photographic recording. 
The high sensitivity and short periodic time 
(0-1 second) are achieved by using a very small 
and light moving coil working in a very strong 
magnetic field. A thin flat mirror measuring 
2mm by Imm is carried by the coil and the 
image of the reflected light spot is focused by a 
lens mounted in the cylindrical instrument 
casing. The mirror size is stated to be large 
enough to give a sharp image at a working 
distance of 500mm from the lamp and deflection 
scale. The galvanometer uses a strained 
suspension and does not require levelling, 
although three screws are provided in the base 
for the convenience of bringing the reflected 
spot to the required position. 

Approximate design and performance data 


resistances of 300 and 20 ohms, respectively : 


Coil resistance, ohms a 300._—=i.... 20 
Periodic time, seconds... ... ... 2 a 0-1 
Sensitivity, mm/uzA at lm calc, Se a, ae 
External resistance 


for critical 
damping, ohms es ee 


If required instruments can be supplied 
having shorter periodic times, down to about 
0-02 second, although the sensitivity and damp- 
ing resistance will, of course, be correspondingly 
lower. 

—_—- > 


Main Line 2ft 6in Gauge 
Locomotives for India 


WE reproduce below a photograph of one of 
three 2-8-2 main line 2ft 6in gauge locomotives 
which have been built for the Barsi Light 
Railway in India by the Hunslet Engine 
Company, Ltd., of Hunslet, Leeds. For a 
number of years this railway has made extensive 
use of large rigid-frame steam locomotives for 
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the principal passenger and freight services 
on its 2ft 6in gauge system, and the new engines 
have been built to conform with its standardisa- 
tion policy. 

The new “ F ” class locomotives, as they are 
known, have a maximum axle load of only 
6-8 tons, and develop a maximum tractive 
effort of 17,300 lb at 85 per cent of the 160 lb 
boiler pressure. The very low weight per foot 
run of wheel base makes the locomotives suit- 
able for a low Cooper bridge loading. 

On the new engine two outside 154in by 18in 
cylinders drive the third pair of 2ft 10in dia- 
meter coupled wheels; this pair of wheels 
is flangeless. The locomotive has a total wheel 
base of 22ft 10in, and a rigid wheel base of 
ft Tin. The engine and tender wheel base 
is 42ft 5fin, and the overall length 51ft 2in. The 
adhesion weight is 27 tons, whilst the locomotive 
weighs 38} tons, and the tender 23 tons. 

Poor water conditions and low axle loading 
led the designers to limit the boiler pressure to 
160 lb, and to permit working with bad water 


_ top feed was incorporated, a Hulburd mechanical 


boiler cleaner was fitted, and copper was used 
for the main internal steam pipe. The inner 
copper box has Muntz “‘ Nicro”’ side stays in 
the flame area. The barrel has a mean inside 
diameter of 4ft lin, and contains ninety-seven 
steel tubes of 1#in o.d. and fifteen flues of 5}in 
o.d., 12ft 6in long. These tubes give a heating 
surface of 813 square feet, and with the 75 square 
feet area of the Belpaire firebox the total evapor- 
ative surface is 888 square feet. The grate area 
is 20-5 square feet and the superheating surface 
177 square feet. A ‘‘ MeLesco ”’ superheater is 
fitted. 

The locomotive is built up on outside plate 
frames, fin thick, in two portions and connected 
in front of the throat plate by cast steel cross 
stretchers. The cast steel axleboxes with gun- 
metal bearings run in cast steel hornblocks 
with adjusting wedges on the front face. All 
boxes have laminated springs, with compensa- 
tion, first, between the leading truck and the 
leading coupled boxes, and secondly, down each 
side, through the intermediate, driving and 
trailing coupled springs. The suspension of the 
trailing truck is kept separate. 

Inside admission 8in diameter piston valves 
are situated above the cylinders and are actuated 
by Walschaerts gear, giving a maximum travel 
of 3}in, corresponding to a cut-off of 77 per 
cent. Steam lap is jin and the lead fin. A 
steam brake operates blocks on the leading, 
intermediate and driving coupled wheels only, 
and vacuum equipment is fitted to the bogie 
tender and for the train. Wet sanding is 
applied to the leading coupled wheels and hand 
sanding to the trailing coupled pair. A central 
buffing and drawgear has automatic radiating 
gear with enough play for train haulage over 
150ft curves. 





2FT 6GIN GAUGE LOCOMOTIVE 
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The Performance of the British 


Grid System in Thunderstorms* 
By J. 8. FORREST, D.Sc., F.Inst.P., M.I.E.E.f 


THE performance of overhead lines in thunder- 
storms is a subject of interest to electrical 
engineers and meteorologists, and of practical 
importance to the designers and operators of 
electric supply systems. The national grid 
system is in many respects particularly suitable 
for the large-scale investigation of lightning 
phenomena, as it is extensive enough to provide 
adequate data, even in a country where thunder- 
storms are not very frequent. Furthermore, 
the main construction was completed in about 
four years, and thereafter the network was 
extended only at a relatively low rate. In 
addition, essentially the same design and con- 
struction were employed for the whole country. 

From the outset the Central Electricity Board 
realised the importance of keeping detailed and 
accurate records of system faults due to light- 
ning. In 1933, the Board formed a Lightning 
Sub-Committee on which the _ engineering 
departments of the Board and the consultants 
were represented, and which met regularly 
for fifteen years under the successive chairman- 
ship of Sir Johnstone Wright, Sir John Hacking 
and Mr. C. W. Marshall. This Committee 
studied the records which were prepared 
annually, and made certain recommendations 
with a view to effecting improvements in system 
performance. It is considered that sufficient 
data have now been collected to justify the 
statistical analysis of these annual records. 

The main grid was completed in 1933, and 
it was considered inadvisable to attempt to 
incorporate in the analysis the service experience 
obtained in 1929-1933, when construction was 
proceeding so rapidly that statistical compari- 
sons are likely to be unreliable. Accordingly, 
the subject matter of the paper is confined to 
the fourteen-year period, 1934-1947. During 
this period, the average total length of overhead 
lines involved was about 5900 circuit miles, 
and there were 1157 faults{ due to lightning. 

The objects of this paper are to make a 
statistical survey of the lightning fault rates, 
to discuss the performance of the system from 
the points of view of damage to plant and 
interruption to supply, and to describe the 
experience which has been obtained with 
lightning protective devices. The data given 
and the conclusions drawn relate specifically 
to the 132kV. 66kV, 33kV and lower-voltage 
lines of the British grid system, and to British 
climatological conditions, but where possible 
the results have been generalised in the hope 
that they may be applicable to future overhead- 
line systems in this country, and also to systems 
in other countries where the frequency of occur- 
rence of thunderstorms is different from that 
in the British Isles. 

The frequency of occurrence of thunderstorms 
is usually defined by the annual number of 
days on which thunder is heard, sometimes 
called the “ isoceraunic lJevel.’”’ For the parts 
of the British Isles covered by the grid system 
the average number of thunderstorm days for 
1934-1947 was thirteen per year. For other 
parts of the world the number of thunderstorm 
days varies from zero in the polar regions to 
over 100 in the humid tropical areas. Typical 
figures likely to be of interest to electrical engi- 
neers are: Australia, 15; New Zealand, 10; 
South Africa, 30; most of the United States, 
10-50; Florida, 80; parts of Central Africa 
and Java, 100. 


CONCLUSIONS 


It may be useful to state briefly the main 
conclusions which have been drawn regarding 
the performance of the overhead lines, sub- 
station apparatus, and protective devices of the 
grid system. It must be remembered that many 





* Abstracts. Institution of Electrical Engineers 
(Supply Section) paper. London, December 14, 1949. 

+ Dr. Forrest is with the British Electricity Authority. 

}{ The rather unfortunate term “ fault’ is used here 
as it is almost universally employed in this country to 
connote an incident involving the automatic tripping 
ef switches. When considering the data in the paper it 


should be remembered that one fault may involve several 
lines, transformers and towers. 
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of these conclusions apply specifically to British 
conditions, namely, steel-tower overhead lines 
with a single earth wire, low earth resistivity, 
and a thunderstorm frequency of thirteen days 
per year. 

- Overhead Lines.—During the fourteen years 
under review, overhead lines have been involved 
in 1084 faults, or 94 per cent of the total number 
of lightning faults. Lightning is the cause of 
40 per cent of all the faults on overhead lines. 
On the average, the fault frequency is highest 
in July, and between 16.00 and 17.00 hours 
G.M.T. 

The fault rate varies approximately inversely 
with the system voltage, having a mean annual 
value of one fault per 100 route miles of line 
for the 132kV network, increasing to 3-8 faults 
per 100 route miles for the 33kV network. The 
variation in the mean fault rates of the different 
grid areas is only +20 per cent. Both circuits 
of the 132kV double-circuit lines are involved 
in one out of four faults. The reliability of the 
double-circuit line decreases at lower voltages, 
and for the 33kV lines both circuits are involved 
in one case out of two. The proportion of single- 
phase flashovers is 80 per cent for the 132kV 
lines, decreasing to 70 and 60 per cent for the 
66kV and 33kV lines, respectively. 

Tower footing resistances on most of the lines 
are low, 80 per cent being less than 10 ohms. 
An analysis of the field data shows that there is a 
tendency for flashover to be associated with the 
higher-resistance towers, but the effect of 
footing resistance is small, and in general there 
is no justification for the installation of special 
earthing electrodes. 

Damage to overhead lines as a result of 
flashover is slight, and lines can be returned to 
service immediately after a fault in nine cases 
out of ten. There is therefore considerable 
scope for the introduction of high-speed auto- 
matic reclosing switchgear, particularly for 
new lines, in which an improved performance 
could probably be obtained at a lower overall 
cost by omitting the earth wire, except at the 
line terminals. 

Sub-station Apparatus.—The total number of 
lightning faults in sub-stations is only 12 per 
cent of the total number of lightning faults, 
and it is estimated that for an average grid 
sub-station there is only one fault due to a 
direct stroke in about seventy years. 

The number of power transformer trip-outs 
is ten per year, but about two-thirds of these 
are due to external flashover of protective gaps 
or bushings, and there have been only two 
failures of transformer winding insulation per 
year—corresponding to about 0-3 failure per 
100 transformers per year. This is an average 
figure, but the service records indicate an 
improvement in performance during the four- 
teen years under review. 

Protection Against Lightning.—Protective rod 
gaps (co-ordinating gaps) are now installed on 
all transformers, and it is considered that this 
is one of the factors which has led to a reduction 
in the number of transformer winding break- 
downs ; expulsion tubes with porcelain weather 
shields have been used successfully for the 
protection of 33kV transformer windings. 

Petersen coil earthing has been installed 
on 360 route miles of the 33kV system, and has 
been instrumental in suppressing about 50 
per cent of the lightning faults previously 
experienced. 

The general use of surge diverters on the 
grid system cannot be justified, but diverters 
have been installed experimentally on a few 
transformer feeders which have been found to 
be particularly vulnerable. For example, 
transformers directly connected to overhead 
lines without any switchgear or bus-bars 
(‘transformer feeders’) have been found to 
be particularly vulnerable. This is partly due 
to the small capacitance of such a station ; 
further, the absence of any parallel lines results 
in the transformers being subjected to twice the 
voltage of an incoming travelling wave when 
it is reflected at the station. Two instructive 
examples might be cited. At Canterbury, 
two 33/6-6kV, 5MVA transformers are supplied 
from the main grid station through two 33kV 
feeders, each consisting of a short overhead line 
section (300 yards long), with terminal cables 
at each end, the length of the cables connected 
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to the 33kV transformers being 120 yards, 
In 1934 both transformers were seriously 
damaged in a thunderstorm. A direct stroke 
to the transformers was unlikely owing to tiie 
screening effect of an adjacent steel chimnoy, 
and all the evidence led to the conclusion that 
the overhead line had been struck, and that the 
successive reflections in the cable termination 
had caused the breakdown of the 33kV winding 
insulation. Surge diverters of the carborundum 
type were installed at the transformer terminals, 
and there has been no further trouble. Again, 
at Barking, the transformers are directly con- 
nected to the incoming lines, and in addition 
two of the 132kV incoming circuits across the 
Thames on high towers (487ft), so that the 
chance of these lines being struck is relatively 
great. At least three 132kV winding. failures 
due to lightning have been experienced at this 
station, and accordingly arrangements were 
made to instal 132kV surge diverters of the 
carborundum type. The operation of high- 
voltage, multi-unit diverters in the humid and 
polluted atmospheric conditions which some- 
times prevail at Barking gave rise to serious 
difficulties, however, and after a short time in 
service one of the diverters exploded violently 
in wet weather. Evidence from a thunder. 
storm recording instrument showed that there 
was no lightning within 100 miles at the time 
of the failure. As no switching operations were 
being carried out at the time, it was concluded 
that the diverter had broken down internally 
at the normal working voltage owing to the volt - 
age distribution being disturbed by the leakage 
currents on the external surfaces of the porce- 
lains. Investigations made subsequently at 
the Croydon Insulator Testing Station confirmed 
this explanation, and it was shown that in 
humid conditions the voltage distribution was 
no longer controlled by the diverter ‘‘ grading 
rings,” and internal discharges occurred at the 
normal service voltage. Experiments are now 
in progress with the object of ‘“‘ stabilising ” 
the voltage distribution by means of porcelains 
glazed with semi-conducting glaze so that a 
current of 0-5-1 mA flows through the diverter 
stack and minimises the effects of surface 
deposit. Investigations are also being made 
using porcelains of the oil-bath type which 
maintain a high surface resistance even under 
very adverse atmospheric conditions. 

There would appear to be little scope for the 
use of diverters on the grid, unless their adop- 
tion would enable insulation levels to be lowered 
to such an extent that a diverter-protected 
system could be constructed which, considered 
as a whole, would be less expensive and at least 
as reliable as the present system. 

On the 33kV network about 77 per cent of 
the transformers are connected to the overhead 
lines by underground cables. The failure rate 
of these transformers is considerably smaller 
than that for transformers directly connected 
to overhead lines. Nevertheless, breakdowns 
have occurred even with terminal cables up to 
1330 yards long, and it is not suggested that 
cables should be installed solely for protective 
purposes. 

Instrumental methods of recording atmo- 
spherics and locating thunderstorms are of 
value to the power station operator, as such 
methods give a warning of the probable out- 
break.of a storm in a certain area. In addition, 
objective evidence of the occurrence of lightning 


can be used as a basis for the assessment of 


storm. severity, and is also of assistance in 
diagnosing the cause of breakdowns. 

In conclusion, it is hoped that the publication 
of the lightning fault data for the grid will 
encourage the compilation of accurate fault 
records for other systems so that the perform- 
ance in service of various system designs may 
be compared. 


——— 


New Towns at HatFriELD AND WELWyN.—The 
reports of the Hatfield Development Corporation 
and the Welwyn Garden City Development Cor- 
poration to the Minister of Town and Country 
Planning have recently been published. The reports 
are concerned with the outline plans for develop- 
ment prepared by Lionel Brett and Louis de Soissons 
for Hatfield and Welwyn Garden City respectively. 
Details of proposed developments are outlined in 
the reports. 
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Canadian Engineering News 


A Slag Fuming Furnace 

The Consolidated Mining and Smelt- 
ing Company of Canada, Ltd.,-has put into 
service a new slag fuming furnace unit. It 
was built at a cost of about 1,000,000 dollars 
and is the second of its type to be installed in 
the company’s lead smelter. It will handle 
lead blast-furnace slag at the rate of about 500 
tons a day. The charge will contain 17 per 
cent zinc and 3 per cent lead, these metal 
values being recovered first in the form of lead- 
zinc oxide dust and finally as refined metal 
after subsequent treatment in the zinc depart- 
ment and lead smelter and refinery. Although 
similar to the first slag fuming furnace which 
was installed about twenty years ago, the new 
unit is of more modern design and incorporates 
certain new ideas, including more complete 
control, better coal feeding and water-cooling, 
and more efficient recovery of heat from fur- 
nace gases, 


Paving Experiment 
Early construction of an experimental 

stretch of the first rubberised asphalt pave- 
ment in Canada was forecast recently by Mr. 
E. H. Gohier, chief engineer of the Province 
of Quebec’s department of roads. The experi- 
ment is being made possible by the co-opera- 
tion of the Rubber Development Bureau of 
Washington, D.C., which is supplying the 
rubber powder which is an essential ingredient 
of the new process. A one mile stretch of 
road on No. 11 Highway, running north from 
Montreal to the Laurentians, has been chosen 
for the experiment. This is the most heavily- 
travelled highway in the province, with a traffic 
density of more than 25,000 cars daily. With 
such traffic and temperature variations from 
30 deg. below zero to 95 deg. above, the test 
will be an exacting one. The advantages 
claimed for the new process are reduced main- 
tenance costs, non-skid surface, greater flexi- 
bility and a smoother and dust-free surface. 
Since the war’s end, four states in the United 
States have each laid a mile of rubberised 
asphalt. 


An Improved A.C. Load ‘* Visualiser ”’ 


An improved a.c. load visualiser, 
combining five instruments in one, is 
announced by the Canadian General Electric 
Company, Ltd. Besides serving as a standard 
ammeter and voltmeter, the device can be 
used with a split-core conventional instrument 
transformer to extend the range for determin- 
ing watts, vars, volt-amperes, and power 
factor. The instrument was designed to meet 
the need in industry for a small lightweight 
analyser, with few connections. It is mag- 
netically damped, fully shielded and equipped 
with external zero adjustment. All readings 
are made on one dial. ‘'he company claims that 
the instrument is accurate to within 2 per cent 
for volts and amperes and within 5 per cent 
for component amperes. The frequency range 
for which it is suitable is 50—60 c/s. 


Alberta Chemical Industry 


Abundant chemical resources, plus 
low-cost power sources, will allow the Province 
of Alberta eventually to support a large and 
important chemical industry, Mr. J. R. Donald, 
of Montreal, recently told the Montreal regional 
conference of the American Institute of Chemi- 
cal Engineers. Because of the abundant low- 
cost natural gas, Mr. Donald said, it seemed 
probable that Alberta will, in the future, 
provide some of the chemical needs of Canada. 
In addition to ammonia, such chemicals as 
methanol and urea as well as chlorinated hydro- 
carbons, should be produced substantially 
cheaper in Alberta. Mr. Donald stated that 
the great beds of coal which underlie much of 
the province have hardly been touched in the 
past because of the high cost of shipping the 
coal to eastern markets. But the low-cost 
conversion of coal to liquid and gaseous hydro- 
carbons now seems assured, he said. Further 
information on oil production in Alberta was 
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given by Mr. M. L. Haider, @ director of Im- 
perial Oil, Ltd. Mr. Haider said that Western 
Canada is within sight of being able to produce 
enough oil to meet one-third of Canada’s petro- 
leum needs, Alberta’s crude oil reserves, 
he said, were estimated to be in the neighbour- 


hood of one thousand million barrels. Fields 
in the region would be capable of producing 
about 100,000 barrels a day by the end of 
1949, but lack of adequate facilities to reach 
markets beyond the prairies would keep actual 
production down to about 20 per cent of 
Canada’s present requirements. 


Welded Locomotive Boilers 


Work on the first all-welded loco- 
motive boilers to be made in Canada is now in 
progress at the Lachine works of the Dominion 
Bridge Company. Welding of these boilers 
is being done with the object of reducing the 
high cost and maintenance. Two years ago 
the American Locomotive Company built 
two boilers of this type for the Canadian Pacific 
Railway for test purposes. Results were satis- 
factory and the C.P.R. decided to proceed 
with more boilers, placing an order for ten 
with the Dominion Bridge Company. The 
company is supplying the smoke-boxes, barrel 
courses and wrapper sheets, drilled or sub- 
drilled for stays and attachments, while the 
C.P.R. shops are producing other components, 
Assembly is being done at Lachine, involving 
welding, X-raying and stress-relieving, and 
tubes will be installed after delivery. Produc- 
tion is being done in lots of five in order to 
take advantage of stack-drillng and other 
quantity production methods. 


Supersonic Wind Tunnel 

Canada is joining the race to plunge 
aviation into the supersonic sphere, where 
aircraft would travel at speeds of roughly 
760 miles an hour and higher. Supplementary 
estimates tabled recently in the House of Com- 
mons contained a vote of 275,000 dollars for 
a@ supersonic wind tunnel building and equip- 
ment for the National Research Council. 
That is the bulk of the estimated cost of con- 
struction of a 10in square steel tunnel that 
will permit tests of physical reactions on small 
models of aircraft and guided missiles. Canada 
now has no intention of going into the experi- 
mental field on a full-scale basis because she 
cannot afford it. The tunnel will permit her 
scientists to carry out tests of physical pheno- 
mena associated with the flight of aircraft at 
high speeds. : 


New Pulp Mill 

The erection of a new pulp mill at 
Duncan Bay, British Columbia, has now 
definitely been decided upon, according to Mr. 
Robert Filberg, vice-president of Canadian 
Western Lumber Company. He stated that 
the plant would cost approximately 40,000,000 
dollars, which is about three times as much 
as was originally estimated. The company 
will build a plant with a capacity of at least 
300 tons of high-grade dissolving pulp daily. 
A small fresh-water lake will be created near 
Duncan Bay in connection with the mill. It 
is expected the plant will be in operation before 
the end of 1952. The company recently received 
a forest management licence from the B.C. 
Government, which is subject to cancellation 
at the end of 1952 if a plant is not operating 
by that time. The site of the proposed plant 
is approximately 6 miles north of Campbell 
River. About 200 men will be employed in 
the mill and 400 men in forest operations. 


Rapid Transit Project for Toronto 
With the driving of the first pile 
recently, work on a 50,000,000 dollar City of 
Toronto subway system has officially begun. 
Only the north-south route is under construction 
at present. Plans have been laid for an east- 
west subway as well but work on this part 
of the scheme will be delayed until the com- 
pletion of the north-south route. The system 
has been designed for the operation of regular 
trains of from two to ten cars, which on a two- 
minute headway, will provide ultimate maxi- 
mum capacity for 40,000 passengers in each 








direction. The north-south route should be 
in operation some time in 1953. Its total 
length will be 44 miles, of which 3-2 miles 
will be underground, and the rest open-cut. 
The average gradient from the southern to 
the northern terminal of che route. will be plus 
1-2 per cent, with the grade at no point exceed- 
ing 3-5 per cent. Both the roadbed and the 
trains will be engineered for maximum speeds 
up to 50 miles an hour. The subway structure 
itself will be of reinforced concrete, consisting 
of a two-track box-section; a centre wall, 
with openings at intervals, will separate the 
north-bound and south-bound tracks. One of 
the difficulties of construction will be avoid- 
ing disturbance to other public utilities’ 
underground facilities, such as sewers, water 
and gas mains, electrical conduits and tele- 
phone cables. All of these, with the exception 
of the gas mains, will be supported in the exca- 
vation by piles and cross-beams during the 
period of construction. The gas maias will 
probably be relaid temporarily along adjacent 
streets. The overall investment required for 
the north-south route is estimated at approxi- 
mately 29,000,000 dollars. Of this amount 
structures and rights-of-way will account 
for about 24,000,000 dollars and fixed subway 
equipment for 4,805,000 dollars. 


More Diesel Locomotives 


A new chapter in Canadian heavy 
industry began recently when General Motors 
Corporation contracted to build a 5,000,000 
dollar locomotive plant in London, Ontario. 
At the same time the corporation signed com- 
mitments to buy parts in twenty manufac- 
turing cities and towns, including Hamilton 
and St. Catherine. When production begins 
in the spring of 1950 the new plant will turn 
out one locomotive daily and will employ a 
staff of 1000.. Meanwhile, Montreal Loco- 
motive Works continues to expand its diesel 
manufacturing capacity in anticipation of 
developing C.P.R. and C.N.R. plans. In the 
United States, General Motors has been in 
competition with Montreal Locomotive’s parent 
company, American Locomotives, for many 
years. 


New Gas and Coke Ovens 


A new coke-oven battery, coke- 
quencher and coal-carrying system at the 
Dominion Steel and Coal Corporation’s Sydney, 
Nova Scotia, plant recently went into opera- 
tion. Work was begun two years ago and has 
been completed at a cost of 5,000,000 dollars. 
The battery comprises fifty-three ovens, each 
about 40ft long, 13ft high and 17in wide. 
The battery is heated through the burning of 
gas in heating chambers on both sides of each 
oven. The new coal-carrying system takes 
the coal from the wash plant into a 1600-ton 
bin at one end of the oven battery. After 
the coal is washed to reduce ash and sulphur 
content it travels on 36in rubber belt con- 
veyors into a bin on top of the oven battery. 
Tracks are on top, in front and to the back of 
the battery. Cars on top load the coal from 
the bins in exact quantities and load each oven. 
A pusher machine runs on the tracks alongside 
the ovens. A high plunger pushes the red-hot 
coke out on the other side into a hot car. The 
hot car is drawn to the quenching station, where 
the coke is sprayed with water. From there the 
coke is taken to a screening plant, where it is 
sized. 

At Vancouver, production of gas and coke has 
started in new ovens under installation by the 
British Columbia Railway Company. An 
initial six new ovens have been installed and 
others will gradually replace twenty-four old 
units during the next two years. The ovens 
have a daily capacity of 2,700,000 cubic feet of 
gas. 66,000 tons of coke will be produced 
annually from this battery of ovens for use by 
the B.C. Electric in its carburreted water-gas 
plant at Vancouver. The ovens operate at 
1330 deg. Cent. They are of special silica brick 
and steel construction to withstand extreme 
heat, and are 23ft high and 10ft long. They hold 
4 tons of coal. Purifying equipment is now 
being installed and four sulphur removal units 
and a second naphthalene scrubber has gone 
into operation. 





Employment and Unemployment 

The Ministry of Labour’s report on 
the employment situation in Great Britain in 
October shows that during that month the 
working population increased by 46,000 (15,000 
men and 31,000 women) to 23,324,000. Of that 
total, 740,000 were serving in H.M. Forces 
and 14,000 were on release leave from the 
Forces. The number of people in civil employ- 
ment at the end of October was 22,255,000, an 
increase of 25,000 on the figure returned for the 
preceding month. 

There was a net decline of 6000 during 
October in the number employed in the basic 
industries. In the coalmining industry, the 
number of wage earners on colliery books had 
fallen to 709,000 by the end of the month, 
compared with 726,000 at the end of last year. 
There was also a decline in the numbers 
employed in transport and communication and 
in agriculture, but an increase of 3000 in the 
manpower of the gas, electricity and water 
supply industries. In the manufacturing 
industries of the country, additions to the 
labour force totalled 42,000 during the month, 
and the number at work in those industries 
at the end of October was 8,353,000, compared 
with 8,201,000 at the end of last year. In this 
group of industries, that classified by the 
Ministry as “ Metals, Engineering and Vehicles ” 
added 11,000 to its labour force in October, 
the total employed at the end of the month 
being 3,912,000. In other industries and ser- 
vices, there was generally little change during 
October, although in the group described as 
“Professional, Financial and Miscellaneous 
Services ” there was a drop of 21,000 in the 
number employed. 

The Ministry of Labour’s latest return for 
unemployment in Great Britain relates to 
November 14th, on which date 323,609 people 
were registered as out of work, compared with 
300,255 on October 10th. The November 
figure included 227,467 men of eighteen and 
over, of whom 3923 were returned as “ tempo- 
rarily stopped.” 


Supervisors’ Wages 
The Association of Supervisory Staffs, 
Executives and Technicians announced at the 
end of last week that its National Executive 
Council had agreed to accept, in general, the 
terms of the recent T.U.C. statement on 
“ Devaluation and Wages,” which was sum- 
marised in these notes on December 2nd. In 
particular, the Association expresses its “‘ warm 
support ” of the section of the T.U.C. document 
which calls for the widespread application of 
bonus incentive schemes related to output. 
The Association then makes the request that 
the Ministers concerned, the T.U.C. General 
Council and the Confederation of Shipbuilding 
and Engineering Unions should support its 
policy of including all staff grades in bonus 
incentive schemes in recognition of the fact that 
supervisors, technicians, executives and other 
staff grades have a vital part to play if the battle 
for increased industrial efficiency is to be won. 
In voicing its general acceptance of the 
T.U.C. suggestions, however, the Association 
makes some reservations. It submits, for 
instance, that the case of supervisors and tech- 
nicians who are paid less than the average rate 
of their grades in the district and in the par- 
ticular industry concerned falls within Clause 4 
of the T.U.C. statement. (This clause, it may 
he recalled, says that “the problem of the 
standard of living of low-paid workers may 
call for consideration in certain cases.”’) The 
Association also draws attention to the need 
for securing adequate incentives in differentials 
between the rates of supervisors and operative 
workers to encourage recruitment of competent 
supervisors. Finally, the Associatior reiterates 
its view that the long-term solution of the 
problem of prices and wages is to be found 
only in a national wages policy laid down and 
operated by the T.U.C. in co-operation with 
the Government and employers’ organisations, 
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and in a revision of the relations between 
the T.U.C. and its affiliated organisations. 


Dorman, Long and Co., Ltd. 


The sixtieth ordinary general meeting 
of Dorman, Long and Co., Ltd., was held in 
London on Thursday of last week. In the course 
of his address as chairman, Sir Ellis Hunter 
mentioned that during the past year there had 
been discussions with the Minister of Supply on 
proposals for segregating the company’s struc- 
tural engineering assets in the event of national- 
isation. Sir Ellis said that a reasonable scheme 
had been drawn up which would have left the 
firm’s structural engineering activities outside 
a nationalised steel industry, but he regretted 
that the Government had refused to agree to 
the segregation. That attitude, Sir Ellis 
pointed out, was completely at variance with 
earlier declarations of policy, and was clearly 
prompted by a desire to extend public owner- 
ship beyond the iron and steel industry into 
fields for which no mandate was ever sought at 
the last election. 

In another part of his speech, Sir Ellis 
expressed the view that the country was 
wearying of nationalisation in all its aspects, 
and that enthusiasm for an extension of the 
experiments in State ownership already under- 
taken was on the wane. In fact, he commented, 
nationalisation seemed to be going out of 
fashion, which was not surprising in view of 
the circumstances in which the country was 
now placed. Originally, Sir Ellis continued, the 
theme of the steel nationalisers was that the 
inefficiency of so vital an industry demanded 
its transfer to the State in the public interest, 
but four years of increasing productivity had 
knocked the bottom out of that argument. 
Now, Sir Ellis asserted, the nationalisers had 
developed a different line of attack, and were 
declaring that it was against the public weal 
that so powerful an industry should be left in 
private hands. 

One was forced to the conclusion, Sir Ellis 
added, that the advocates of steel nationalisa- 
tion in the Government had allowed their desire 
for power to outrun their interest in efficiency. 
In the acquisition of iron and steel by the State 
they saw not only a great extension of political 
power, but an opportunity to extend that 
power far beyond the limits of iron and steel 
manufacture. 


The London Power Station Strike 
The unofficial strike of manual workers 
at four electricity generating stations in and 
around London which began on Monday of 
last week continued until Friday, when there 
was a return to work. The strike—which 
affected the Brimsdown, Littlebrook, Taylor’s 
Lane (Willesden) and Barking stations—-was 
staged as a protest against the interpretation 
of a wages agreement. By that agreement, all 
manual workers were awarded an increase of 
14d. an hour, and provision was also made for 
merging with the standard rate additional pay- 
ment hitherto made for work under “ abnormal 
conditions.’’ Negotiations over “abnormal condi- 
tions’’ were in progress, it is understood, at Brims- 
down, Taylor’s Lane and Littlebiook stations 
when the unofficial strike action was taken. 
Members of H.M. Forces were set to work 
in the stations affected by the strike, and they, 
assisted by the station staffs, kept the plants 
running. Both the British Electricity Authority 
and the Electrical Trades Union pointed out 
that under the new agreement, which had been 
made within the accepted negotiating 
machinery, no worker would suffer any 
pecuniary loss. On Thursday of last week, it 
was announced that the strikers had decided to 
return, but then a further hitch occurred as 
they took exception to a notice posted by the 
British Electricity Authority saying that the 
return to work must be ‘ unconditional.” A 
subsequent statement by the B.E.A., however, 
made it quite clear that no question arose as to 
existing terms and conditions of employment. 









Dec. 23, 1949 





Trade with Sweden 


Discussions have been taking place in 
London bétween a Swedish trade delegation 
and British Government officials on the probable 
trend of Anglo-Swedish trade and payments in 
1950. In astatement on the talks, the Board of 
Trade says that the United Kingdom again 
expects to import from Sweden considerable 
quantities of timber, pulp, paper and iron ore, 
and that provision has also been made for the 
import of various manufactured goods, including 
certain types of machinery. At present, it is 
estimated that imports into the United King 
dom from Sweden may be to the value of abou: 
£60,000,000. 

The Swedish delegation has been given 
indications of the extent to which it will be 
possible to meet the requirements of coal, coke, 
steel, oil and other commodities essential to 
Sweden’s economy. In addition, the Board of 
Trade says, Sweden’s import programme for 
1950 will cover a wide range of United Kingdom 
products, including machinery and vehicles 
to the value of £27,000,000, textiles valued at 
£20,000,000, and chemicals worth £6,000,000. 
On the basis of this programme, it is hoped that 
United Kingdom exports to Sweden may reach 
a value of at least £73,000,000 over the year. 
It is understood that the issue of import licences 
will begin as soon as possible and that every 
effort will be made to ensure a smooth flow of 
trade between the two countries. 


B.A.O.R. Surplus Stores 


The Ministry of Supply has announced 
that Government surplus stores and equipment, 
sold from the British zone of Germany to British 
buyers, may in future be brought into the 
United Kingdom for re-sale on the home market. 
Up till now, only surplus goods intended for 
re-export have been permitted to enter this 
country from Germany. 

It is pointed out that the new arrangement 
in no way affects normal import licensing pro- 
cedure, and dealers who intend to import 
surplus stores must still obtain licences from 
the Board of Trade. Future sales, by tender, 
will include vehicles and vehicle stores, engi- 
neering equipment, radio and electrical goods 
and medical stores. They will be held next 
year at intervals of approximately one month. 


Coal Production 


It is customary in the weeks imme- 
diately preceding the Christmas holiday for 
coal production from deep mines to show a 
substantial increase. Last week, ended Decem- 
ber 17th, saw not only the highest output this 
year, but the highest weekly figure recorded 
since 1940. According to provisional figures 
issued by the Ministry of Fuel and Power, the 
saleable output of coal from the deep mines 
was 4,566,200 tons, and from opencast workings 
215,400 tons, giving a total for the week of 
4,781,600. In the preceding week, ended 
December 10th, total coal production was 
4,602,700 tons. Up to the end of last week this 
year’s Output from the deep mines amounted 
to 196,057,000 tons, compared with 190,578,600 
tons in the corresponding period of 1948. 

The latest statistics of manpower in the 
mines relate to the week ended December 10th, 
when there was a slight increase both in the 
total number on colliery books and™in the 
number of face workers. The number of 
workers employed at the face during that week 
was 293,600, compared with 295,300 a year 
previously. There was also a small reduction 
in voluntary absenteeism during the week 
ended December 10th, the figure given by the 
Ministry of Fuel and Power being 4-29 per 
cent. Output per manshift at the face in the 
same week was 3-10 tons, and the shifts worked 
per wage earner—which includes all on colliery 
books—was recorded as 5-1]. Inland consump- 
tion of coal in the week ended December 10th 
was 4,278,000 tons, and the amount taken up 
by exports and bunkers was 502,000 tons. 
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French Engineering News 
(From our French Correspondent) 

Several types of marine diesel engine are 
under construction by the Sté. Generale de 
Constructions Mecaniques, ranging from 120 h.p. 
io equip small fishing trawlers, up to 850 h.p. 
for 42m trawlers and 1500 h.p. for four of the 
new 6000-ton cargo vessels ordered by the 
merchant navy. The company is also construct~ 
ing @ new 130 h.p. engine to run at 1000 r.p.m. 
to propel barges. The programme for recon- 
structing fishing fleets is expected to be com- 
pleted within a year, and the company will 
then concentrate on electro-generating groups 
for France and the French union. 

* * 

S.N.C.F. commercial activity, which is 
regarded as the barometer of French activity, 
is at present 10 per cent lower than last year. 
Global receipts represent between 200 and 300 
million francs less per week than last year. 
Unemployment is still small, but this is partly 
due to the reduced working hours in many 
industries. 

* * * 

The cold rolling mill at Montataire will func- 
tion for the first time on December 27th. This 
date will mark the completion of the first part 
of the vast programme for sheet and tinplate 
production in France. The Montataire project 
has taken two and a half years to complete. 
Altogether 35,000 square metres of new building 
has been added to the 5000 square metres 
already existing ; 7000m of railway track had 
to be installed to serve machinery. Certain 
electrical equipment will remain to be installed 
after December 27th, and articles produced will 
be stocked, awaiting finishing until March. 
First deliveries to consumers are envisaged for 
April. - Until the Denain rolling mills are com- 
pleted, Montataire will have to buy semi- 
finished products elsewhere. When the whole 
is working it will have a production capacity 
of 2 million tons of sheet annually. 

* * * 


Diesel traction has now become general on 
Moroccan lines which are not yet electrified. 
It is particularly useful in Eastern Morocco, 
where shortage of water handicaps steam trac- 
tion. The Moroccan railways and the Niger 
Mediterranean network have a common fleet 
of eleven diesel-electric 1500 h.p. locomotives 
and also six 660 h.p. diesel-electric locomotives. 
Both types have a majority of interchangeable 
parts, and the 1500 h.p. engines have speci- 
ally designed air cleaners to cope with desert 
sandstorms. The average annual distance 
covered by the 1500 h.p. locomotives in 1948 
was 90,000km, compared with 47,000km by 
steam locomotives formerly. In addition, the 
average train weight was increased from 500 to 
710 tons. 

* * * 

Hydro-electric plant figuring in the Tunisian 
equipment plan includes the Fernana station 
which will comprise a 10,300 h.p., 9000kVA 
turbo-alternator set, capable of producing 18 
million kWh annually. The Pont-de-Trajan 
plant will comprise a single, vertical shaft, 
9500 h.p. Kaplan turbine, coupled to a 8300kVA 
alternator, to generate 19 million kWh annually. 
The Sidi-Salem plant, with its 50 million cubic 
metre reservoir, will comprise a single, vertical, 
14,300 h.p. Kaplan turbine driving a 12,500kVA 
alternator and producing 29 million kWh yearly. 
It will be the most important hydro-electric 
plant in Tunisia. The Neubeur plant, function- 
ing at dry periods, is equipped for a 25 cubic 
metres per second flow and comprises a 
15,400 h.p. Francis turbine driving a 13,500 kVA 
alternator, to produce 17 million kWh annually. 
The Tallerville plant will produce 9 million kWh 
annually and will comprise a 5000 h.p. Kaplan 
turbine driving a 4200 kVA alternator. Current 
will be transformed to 30kV and directly 
supplied to the Tunis Tramways Company 
network, 

Total production of the five plants men- 
tioned will be over 90 million kWh annually. 
At the moment the whole of the North of 
Tunisia is supplied by one important plant, 
La Goulette, and any accident at this 
plant would deprive the whole of the country of 
electric power. 
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Notes and Memoranda 


Rail and Road 


Recorp Coat Trarric.—During the week ended 
December 10th, 335,616 wagons of coal class traffic 
were forwarded by British Railways from collieries 
to ports, power stations, coal yards,&c. The Railway 
Executive says that this is the highest figure 
recorded since the war. 


Motor VEHICLE Propuction.—The Society of 
Motor Manufacturers and Traders reports in its 
latest statistical review that during October this 
country’s weekly average production of motor-cars 
was nearly 9500 units and that the output of com- 
mercial vehicles exceeded all previous levels by 
rising to almost 5000 a week. In the same month 
27,500 cars and just over 8800 commercial vehicles 
were exported, both of which were record figures. 
Of the total number of cars exported in October, 
3315 went to North American markets and nearly 
2000 to the Union of South Africa. 


British Transport Recerprs.—Tiaffic receipts 
of British Railways in the four-week period ended 
December 4th totalled £23,150,000, compared with 
£24,294,000 in the corresponding period of 1948. 
Receipts for the first forty-eight weeks of 1949, 
ended December 4th, amounted to £298,183,000. 
In the comparable period of 1948 the total traffic 
receipts were £306,805,000. London Transport’s 
traffic receipts in the four weeks ended December 
4th were £4,241,000, compared with £4,338,000 in 
the corresponding wecks of 1948. Receipts from 
Inland Waterways in the four weeks to December 
4th were £116,000 and from provincial and Scottish 
Road Passenger Transport £2,291,000. The last 
two figures were higher than those returned for 
the comparable period of 1948 when they were, 
£106,000 and £2,269,000 respectively. 


Air and Water 


‘** Ocean TERMINAL.”—There is now under con- 
struction at Southampton Docks a new building to 
replace the Ocean Docks Station which was destroyed 
by bombs during the war. It is more than a quarter 
of a mile in length and will be known as the “* Ocean 
Terminal,”” When in service telescopic covered 
gangways will be projected from the front of the 
building to connect with the berthed vessels and 
will provide direct and enclosed access to the main 
waiting halls for first and cabin class passengers. 
Here everything possible will be available for comfort 
and convenience, with Customs counters imme- 
diately adjoining. The ground floor is devoted to 
cargo and stores, and the rail platforms for the 
boat trains, These platforms are approached by 
escalators from the waiting halls above, and are 
completely protected from the elements. A further 
novel feature will be the sightseer’s enclosure, 
some 250ft in length with entirely glazed front, from 
which the arrival and discharge of a liner may be 
witnessed, and overseas visitors awaited in comfort. 
The construction is reinforced concrete and steel, 
roofed with asbestos-cement combined sheeting, 
forming a double covering. 


Miscellanea 


TRON AND STEEL ORDER.—The Minister of Supply 
has made the Control of Iron and Steel (No. 76) 
Order, 1949, which amends the prices of certain 
products. The principal alterations are increases 
in the maximum prices of molybdenum bearing 
alloy stainless products, galvanised sheets and cold- 
rolled strip, and reductions in prices of tinplate, 
tinned sheets, terneplate and tinned wire. The 
Order came into operation on December 16th. 


Patents AND Desicns.—The Board of Trade 
draws attention to the fact that the existing Patents 
and Designs Acts are repealed from January 1, 1950, 
and replaced by two new Consolidating Acts, one 
for patents and one for registered designs. The 
rules made under the existing Acts are accordingly 
revoked and new rules made under the new Acts. 
These new rules provide for. procedure and fees in 
connection with patents and designs. They main- 
tain the main provisions of the existing rules and the 
fees are not substantially changed. 


RESEARCH AND PRopucTION Exutsition.—The 
British Welding Research Association is arranging 
a ‘‘ Research and Production ” Exhibition, which 
is to pe held at 29, Park Crescent, London, W.1, 
from Tuesday to Saturday, February 7 to 11, 1950. 
Every aspect of welding will be covered by the 
exhibition, which is being designed to show how 
research has helped welding and how welding can 
help productivity. The programme will include 
a series of lectures and demonstrations of the non- 
destructive testing of welds and resistance welding 
machine instrumentation. 


BELLAHOUSTON PaRK TRANSMITTING STATION.— 
On December 12th a new transmitting station in 
Bellahouston Park started radiating the Third 
Programme for Glasgow listeners, takir g over the 
service from the transmitter that was installed in 
Broadcasting House, Glasgow, as an emergency 
measure in 1940. The new station, which is on a 
2}-acre site, has two transmitters, each capable of 
2kW output power, and a T aerial supported by a 
pair of tubular masts, 126ft high. By having dupli- 
cate transmitters a very reliable service is ensured. 
The twofold increase in power and the more efficient 
aerial system at the new station will give listeners to 
the Third Programme a stronger signal in most 
parts of Glasgow. 

IMPERIAL COLLEGE VACATION WoRK SCHEME.— 
A report on the vacation work scheme for students 
of the Imperial College of Science and Technology, 
covering the year ended October, 1949, has now 
been made to the Governors. It shows that in the 
summer of 1949 there were 523 students from the 
various sections of the College who were registered 
for practical experience at home and abroad. Under 
the International Association for the Exchange of 
Students for Technical Experience, arrahgements 
were made for 149 students of the College to obtain 
practical experience in industry overseas. The 
report makes the observation that, to an increasing 
extent, industrial managers and directors of 
research in industry are utilising vacation work as a 
testing period to enable them to select suitable staff 
from among students, prior to the completion of their 
studies. 

Buitpine Licensinc.—The Minister of Works, 
Mr. C. W. Key, was questioned in Parliament on 
December 12th about the proposed reduction in 
the exemption limit for building licensing. Reply- 
ing, Mr. Key said that he had made an Order under 
Defence Regulation 56A reducing from £1000 to £500 
the amount which may be spent without licence on 
individual properties in the categories of industrial 
and agricultural building in the twelve months 
from July 1, 1949, to June 30, 1950; the corre- 
sponding amount for office buildings, storage build- 
ings and educational buildings had been reduced 
from £1000 to £100. Those new limits, he stated, 
would take effect from February Ist next, so that 
work started under previous limit, but costing more 
than the new limit, would not require a licence if it 
was finished before that date. The Minister added 
that the Order made no change in the £100 exemp- 
tion limit for the remaining classes of building. 

AN AGREEMENT FOR THE MANUFACTURE OF 
CoMMUNICATIONS CABLES IN INDIA.—The Govern- 
ment of India has concluded an agreement with 
Standard Telephones and Cables, Ltd., London, for 
the establishment of a factory in India for the manu- 
facture of all of the country’s requirements of com- 
munications cables, including those for subscriber- 
to-exchange connections, for long-distance trunk 
circuits and for multi-channel transmission systems. 
The agreement is for a period of twenty years, during 
which time the company is appointed technical 
consultants to the Indian Government. It is 
expected that plant purchased in Great Britain will 
be used throughout the factory, which will be 
Government owned and operated, employing 
eventually all-Indian staff and operatives. It is 
anticipated that the output of the unit will reach a 
value of £750,000 per annum, in some three or four 
years’ time, and provision will be made for the 
inclusion of facilities for the manufacture of new 
types of cable as they are developed. 

East ANGUIAN Frrm’s CENTENARY.—The firm of 
Savages, Ltd., St. Nicholas Works, King’s Lynn, 
was founded in 1850 by Frederick Savage, and 
throughout the years has been prominent in East 
Anglia in the production of steam engines and 
implements for agricultural purposes. It has alse at 
different times during its long existence specialised 
in traction engines designed for showmen and in 
various equipment popular at pleasure fairs in the 
early part of the present century. To mark its 
centenary, Mr. Ronald H. Clark, A.M.I.Mech.E., 
has prepared a history of Savages, Ltd., entitled 
“A Century of Engineering,” and he is to be con- 
gratulated not only upon the nature of the material 
included in the text, but also upon the accompany- 
ing illustrations. The brochure provides an interest- 
ing record of the contribution made by mechanical 
engineering to agriculture, road transport and to 
the “‘show” industry in the days prior to the 
general employment of the internai combustion 
engine for these purposes. Mr. Clark’s record, 
however, has not omitted reference to the firm’s 
more recent activities. Savages, Ltd., as it enters 
upon the second century of its existence, engages in 
the variety of up-to-date engineering tasks asso- 
ciated mainly with agriculture, contracting and 
other branches of rural industry. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Incorporated Plant Engineers 


Tues., Jan. 3rd—S. Waters Brancu: Grand Hotel, 
Westgate Street, Cardiff, ‘“‘ Arc Welding,” 7.30 p.m. 
Thurs., Jan. 5th—PETERBOROUGH BRANCH: Eastern 


Gas Board, Church Street, Peterborough, ‘‘ Machine 
Tool Development,” G. W. S. Burdett, 7.30 p.m. 
Institute of British Foundrymen ‘ 

To-day, Dec, 23rd.—FatxkirK SeEcTion: Temperance 
Café, Lint Riggs, Falkirk, “‘ Non-Ferrous Practice 
in a Mixed Foundry,” J. G. Boyle, 7 p.m. 

Mon., Jan, 2nd.—SHEFFIELD Brancu: Royal Victoria 
Station Hotel, Sheffield, Film Evening, 7.30 p.m. 

Institute of Metals 

Thurs., Jan. 5th.—LONDON LocaL SECTION : 4, Grosvenor 
Gardens, S.W.1, “* Zine Casting Alloys: Their Develop- 
ment and Use,” L. A. J. Lodder, 7 p.m. 


Institute of Road Transport Engineers 


Fri., Dec. 30th.—N.E. CentTRE: Vane Arms Hotel, 
Stockton-on-Tees, “‘ Welding of Sheet Metal and 
Castings,”’ O. Cobb, 7 p.m. 

Institute of Transport 

Mon., Jan. 2nd.—METROPOLITAN SEcTion : Livingstone 

House, Broadway, 8.W.1, “ Transport, 1900-1950,” 


C. E. R. Sherrington, 6 p.m. 
Institution of Civil Engineers 

Fri., Dec. 30th.—-Great George Street, Westminster, 
S8.W.1, Christmas Lectures for Boys, “‘The Wonders 
of Big Bridges,”’ H. Shirley Smith, 3 p.m. 

Institution of Electrical Engineers 

Mon., Jan, 2nd.—S. Mipuanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
““The Performance of the British Grid System in 
Thunderstorms,” J. 8. Forrest, 6 p.m. 

Thurs., Jan. 5th—UttizaTion SECTION: Savoy Place, 
Victoria Embankment, W.C.2, “‘Some Problems in 
Aircraft Magneto Development,” R. T. Coe and D. F. 
Welch, 5.30 p.m. 

Institution of Engineering Draughtsmen and Designers 

Tues., Jan. 3rd.—St. Andrews School, Sydney Road, 
Enfield, Middlesex, ‘*‘Manpower and _ Industrial 
Output,” 7.15 p.m. 

Institution of Engineering Inspection 

Wed., Dec. 28th.—West oF ScoTLAND Branc#: Engi- 
neering Centre, 351, Sauchieha'l Street, Glasgow, 
“ Inspection and Testing of ‘The Ampro’ 16mm 
Sound Projector,” W. G. Rodney. 


Thurs., Jan, 5th—LoNvDON CENTRE: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, “‘ Methods 


of Time-and-Motion Study in Inspection,” S. M. Kaye, 


6 p.m. 
Institution of Heating and Ventilating Engineers 
Wed., Jan. 4th—-E. Miptanps Brancu: Victoria 
Station Hotel, Nottingham, “‘ The Principles Involved 
in Construction of an Ideal Ductwork Installation,” 
Philip Gardner, 6.30 p.m. 
_ Institution of Mechanical Engineers 
Tues., Jan. 3rd.—S. Wates Brancu: 8S. Wales Insti- 
tute of Engineers, Park Place, Cardiff, Annual Meeting, 
““World Energy Resources and their Utilization,”’ A, 
Parker, 6 p.m. 


Institution of Production Engineers 
Mon., Jan, 2nd.—YorksuHIRE Section: Hotel Metro- 
pole, King Street, Leeds, ‘Modern Measuring and 
Inspection Equipment and its Application,” E. 
Clarke, 7 p.m. 





Wed., Jan. 4th.—NoTTINGHAM SEcTION : Victoria Station 
Hotel, Nottingham, ‘‘ Noise and Vibration in 
Machinery,” W. A. Tuplin, 7 p.m. ‘W OLVERHAMP- 


TON Section: W. Midland Gas Board, Clarence 
Street, Wolverhampton, “‘ Mechanical Mishaps and 
their Relation to Design and Workmanship,” G. E, 
Windeler, 7 p.m. 

Thurs., Jan. 5th—Gtascow Section: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, Discussion on ‘“‘ Metal Cutting,” G. V. 
Stabler, 8 p.m. 

Junior Institution of Engineers 

Fri., Dec. 30th.—39, Victoria Street, Westminster, 
8.W.1, Question and Discussion Evening, 6.30 p.m. 

Wed., Jan. 4th—Miptanp Secrion: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
Film, ‘‘ Modern Chain Making,” T. J. Davies, 7 p.m. 

Royal Institution of Chartered Surveyors 

Mon., Jan. 2nd.—12, Great George Street, Westminster, 
S.W.1, “The Use and Misuse of Land,” L. Dudley 
Stamp, 5.30 p.m. 





Contracts 


Tue Egyptian Government has placed with 
Standard Telephones and Cables, Ltd., London, a 
contract for the supply of two high-power short- 
wave broadcasting transmitters. These trans- 
mitters, of a type similar to those used by the 
B.B.C., have two channels, an output power of 
100/140kW, and will operate in the 13 to 49m band. 
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Personal and Business 


Mr. W. J. Ruston has been appointed deputy 
chairman of Ruston and Hornsby, Ltd. 


Mr. R. Ewart Sravert has been elected a 
director of the International Nickel Company of 
Canada, Ltd. 


Mr. W. F. HutTcHinson, manager of the Man- 
chester works of Redpath Brown and Co., Ltd., 
has been appointed a director of the company. 


Sm Tuomas Merton, Sir Edward Salisbury, Sir 
David Brunt and Professor C, E. Tilley have been 
appointed Vice-Presidents of the Royal Society. 


Mr. Cecm. Hiewext, director and general 
manager of Redpath, Brown and Co., Ltd., has 
been appointed a special director of Dorman, Long 
and Co., Ltd. 


Mr. E. W. SuGpen, A.M.LE.E., has been 
appointed chairman and managing director of 
Parmiter, Hope and Sugden, Ltd., in succession to 
the late Mr. Vernon Hope, M.1.E.E. 


Mr. B. Granam, A.M.I.E.E., has succeeded the 
late Mr. H. C. Price as manager of the Birmingham 
and district sales office of George Ellison, Ltd. 
He joined the staff of the company in 1930. 


Tue WESTERN ReGion oF British Railways 
announces the retirement of Mr. R. G. Pole, Divi- 
sional Superintendent of the Bristol Division. Mr. 
Pole has spent fifty-one years in railway service. 
Mr. Leslie Edwards has been appointed to succeed 
him. 

BoveELuat ENGINEERING, Ltd., is the title of a 
new company specialising in the design and manu- 
facture of boilers for heating, process steam supply 
and industrial power generation. Its address is 
167-168, Millbank, London, S.W.1 (telephone, 
Victoria 5476). 

CROMPTON PaRKINSON, Ltd., states that Mr. 
T. H. Windibank, M.I.E.E., will relinquish his 
appointment as works director (south) on December 
3lst. He will remain a director with special 
assignments. Mr. J. V. Daniel has been appointed 
assistant managing director (works). 


Tue NatronaL Coat Boarp has appointed Dr. 
Williarn Reid to be Deputy Chairman of the Scottish 
Divisional Board, in succession to Captain T. H. 
Thorneycroft, who recently resigned. Mr. H. R. 
King has been appointed to succeed Dr. Reid as 
Production Director of the Scottish Divisional 
Board. 


Mr. C. 8S. GILL, managing director of Davy and 
United Roll Foundry, Ltd., has been re-elected 
Chairman of the Roll Makers’ Association of Great 
Britain and Chairman of the Back-up Roll Makers’ 
Association. Mr. Gill has also been re-elected 
Chairman of the North-East Coast Association of 
Steel Founders. 


Tue Unirep STEEL Companies, Ltd., announces 


the following appointments, which will take effect 
on January Ist:—Mr. Gerald Steel, managing 


director; Mr. A. J. Peech, deputy managing 
director ; Mr. K. G. Lampson, director in charge of 
sales ; Mr. H. M. Henderson, general sales manager ; 


and Mr. C. E. Edwards, commercial manager of 
Appleby-Frodingham Steel Company. 


THE WuiTEHEAD IRON AND STEEL COMPANY, 
Ltd., announces the following appointments :— 
Mr. E. Kenneth Hughes, a special director, is to 
succeed the late Mr. William Brown as London 
representative ; Mr. T. G. Rodger becomes com- 
mercial manager; Mr. Ropert Mills has taken 
charge of the Birmingham office on the retirement 
of Mr. L. H. Perry owing to ill-health; and Mr. 
D. R. Greenhough has been appointed to assist 
Mr. Mills. 


KerirH Brackman, Ltd., Mill Mead Road, 
Tottenham, N.17, announces that, on account of ill- 
health, Mr. C. Tuson, A.M.I.E.E., is retiring from 
the board on December 3] st. He joined the com- 
pany in 1897. To fill the vacancies caused by Mr. 
Tuson’s retirement and by the recent death of 
Mr. C. J. A. Galloway, Mr. G. 8. Teggin, chief of the 
contracts department, and Mr. W. G. Calder, 
manager of the Arbroath Works, have been 
appointed directors of the company. 


ASSOCIATED BrITIsH O1L ENGINES INCORPORATED 
of 57, Park Avenue, New York, has been formed 
to operate as the American agents of Associated 
British Oil Engines (Export), Ltd., of London, and 
is to distribute the engines of Petters, Ltd. (Staines), 
J. and H. McLaren, Ltd. (Leeds), Mirrlees, Bickerton 
and Day, Ltd. (Stockport), and the Brush Electrical 
Engineering Company, Ltd. (Loughborough). This 
new corporation will sell engines not only to the 
American domestic market, but also to American 
equipment manufacturers for incorporation in 
their products. 


Dec. 23, 1949 


Codes of Practice 


The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the agis of the Ministry of Works. Codes are 
tssued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, S.W.1. 


FINAL CODE FOR CESSPOOLS 


Code 302.200. The Council for Codes of Practice 
has now issued, in final form, Code 302.200, 
‘“* Cesspools.”” This code was previously issued as a 
draft for comment and, in the light of comment 
received, has now been revised by a committee 
convened by the Institution of Municipal Engineers 
on behalf of the Council. As explained in the fore- 
word to the code, the use of a cesspool is not con- 
sidered to be a desirable method of dealing with 
sewage, and is not recommended where connection 
to a sewer or the use of a septic tank or other small 
treatment plant is possible. Nevertheless, it is 
recognised that in some cases no other method is 
practicable, and it is to give guidance in such 
circumstances that the code has been prepared. 





Launches and Trial Trips 


BritisH TANKER, motor tanker ; built by Harland 
and Wolff, Ltd., for British Tanker Company, Ltd.; 
length 463ft, breadth 6lft 6in, depth 34ft, dead- 
weight 12,300 tons ; single-acting, four-stroke diese] 
engine, six cylinders, 740mm bore by 1500mm stroke. 
Trial trip, November 24th. 

British COMMANDER, motor tanker; built by 
Harland and Wolff, Ltd., for British Tanker Com- 
pany, Ltd.; length 463ft, breadth 61ft 6in, depth 
34ft, deadweight 12,300 tons; single-acting, four- 
stroke diesel engine, four cylinders, 740mm bore by 
1500mm stroke. Launch, November 21st. 

GOoLFITo, passenger and cargo steamer ; built by 
Alexander Stephen and Sons, Ltd., for Elders and 
Fyffes, Ltd.; length 415ft, breadth 62ft, depth 35ft; 
two sets of double reduction geared turbines using 
high-pressure superheated steam from three Babcock 
and Wilcox boilers. Trial trip, December 3rd. 

PATHFINDER, motor bulk ore carrier; built by 
R. and W. Hawthorn, Leslie and Co., Ltd., for Pan 
Ore Steamship Company, Inc.; length 447ft, 
breadth 60ft, depth 29ft 6in, deadweight 7500 tons ; 
single-screw Hawthorn-Doxford oil engine, with 
five cylinders, 560mm bore by 1680mm combined 
stroke, developing 3400 b.h.p. at 135 r.p.m. Launch, 
December 6th. 





Reports on German and 
Japanese Industry 


Additional summaries of those reports on German 
industry which were not considered suitable for printing 
are listed, below. The reports themselves may be 
inspected at the Technical Information and Documents 
Unit, 40, Cadogan Square, London, 8.W.1, by quoting 
the appropriate F.D. reference numbers. Photo-copies 
of the reports can be made available at cost. 

F.D. 2206/49 Corrosive Effects of Steam Condensates 

; in Pipe Systems of Benzine Synthesis 
Plant. Ruhrchemie A.G., Oberhausen- 
Holten. 

Pressure Gas Circuit Breakers. A.E.G. 
Allgemeine Elektricitats Gesellschaft, 
Berlin. 

Stage of Light-Metal Forging Sg rad 
Reached in Germany. I. G. Farben- 
industrie A.G., Aken. 

Influence of Temperature on the Shear 
Stress of Stud Bolt Threads in Elek- 
tron Casting Alloys A9V and AZGI. 
1.G. Farbenindustrie A.G., Bitterfeld. 

Exhaust Gas Turbines. Lilienthal 
Gesellschaft fuer Luftfahrtforschung 
(Lilienthal Society for Aeronautical 
Research), Berlin. 

Wind and its Effect on a Large Circular 
Cylinder. Technische Hochschule 
(Technical University), Hanover. 

High-Vacuum X-Ray Tube for Flash 
Photography. Réhm and Haas G.m. 
b.H., Darmstadt. 

Reports on the Development and Use 
of Sinter Materials Based on Iron- 
Aluminium Oxide. G. Ritzau, Berlin- 
Siemensstadt. 

The Fatigue Strength of Spot Welds 
on Imm _ Elektron AM537 Sheet. 
I.G. Farbenindustrie A.G., Leicht- 
metall Versuchsanstalt (Light Metal- 
Experimental Station), Bitterfeld. 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries Tentellie all 
problems relating to scientific and tech 1ce 
on both German and Japanese industry. 


. 2081/49 
F.D. 2502/48 


F.D. 2033/49 


. 1271/49 


F.D. 1130/49 


F.D, 971/48 


F.D. 522/48 


F.D. 1989/49 
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The Anglo-American Council on 
Productivity 


ARRANGEMENTS have been made by the 
Anglo-American Council on Productivity for 
three more specialist teams to sail for the 
U.S.A. within the first fortnight of the New 
Year. The first of these teams has been selected 
from the diesel locomotive industry and will 
make its tour under the leadership of Colonel 
lan Marriott, managing director of W. G. 
Bagnall, Ltd. The team will leave this country 
on the ‘ Queen Elizabeth” on January 4th. 
‘Two days later a team, representative of the 
rigid box and cartons industry, will sail for 
America, and will be followed on January 11th 
by a specialist team from the general iron- 
founding industry. This last team, which is to 
travel on the ‘“ Mauretania,” will be led by 
Mr. 8S. H. Russell, chairman of 8. Russell and 
Sons, Ltd. Including these three, nineteen 
teams drawn from various sections of British 
industry will have visited the U.S.A. under 
arrangements made by the Anglo-American 
Council on Productivity, in addition to a 
specialist group which has been to America to 
report on simplification in industry. Eight 
further productivity teams are now being 
organised. 


Wire Ropes in Mines 

A rour-DAY conference to discuss the subject 
of “* Wire Ropes in Mines ”’ is to be held between 
September 19 and September 23, 1950, at 
Ashorne Hill, near Leamington Spa, Warwick- 
shire. Arrangements for the conference are 
now being made by the Institution of Mining 
and Metallurgy, in co-operation with the Insti- 
tution of Mechanical Engineers, the Institution 
of Mining Engineers, the British Iron and Steel 
Research Association and other bodies. It is 
announced that the subjects to be dealt with 
include the design and manufacture of winding 
ropes, rope practice in the principal mining 
fields of the world, rope testing and failures, and 
Government regulations for the use of wire 
ropes in mines. Although particular attention 
is to be given to winding ropes, the conference 
will also discuss ropes for haulage, shaft guides 
and ropeways. A cordial invitation is extended 
to all those interested in problems connected 
with wire ropes used in mines, as it is felt that 
the conference will afford a unique opportunity 
for engineers from many parts of the world to 
meet for the exchange of views and experience. 
A list of papers, with synopses, will be issued at 
an early date, and preprints of the papers will 
be published and circulated before September, 
1950, so as to afford as much time as possible for 
discussion at the conference. It is hoped that, 
by giving ample notice of the date of the con- 
ference, arrangements can be made by all who 
desire to attend. Further particulars can be 
obtained from the Secretary of the Institution 
of Mining and Metallurgy, Salisbury House, 
Finsbury Circus, London, E.C.2. 


The Retirement of Mr. Robert Strachan 


Wirtu his retirement from the board of the 
Fairfield Shipbuilding and Engineering Com- 
pany, Ltd., of Govan, Glasgow, Mr. Robert 
Strachan will have served sixty years with his 
firm. He began his engineering career with the 
company in 1890, as a boy of fifteen. After 
serving his apprenticeship and gaining experi- 
ence in the drawing-office, he was selected for 
the position of chief engine draughtsman in 
1909. By 1921 he was the chief engineering 
manager of the company, and in 1928 he was 
given a seat on the board. Further promotion 
followed in 1937, when Mr. Strachan became 
joint managing director of the company, a 
position he continued to hold with distinction 
until at his own request he retired from adminis- 
trative services in 1946, still retaining, however, 
a seat on the board. During recent years Mr. 
Strachan has been able to give valued counsel 
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to his board, and with his long engineering 
experience he will be sorely missed. He took 
a prominent part in equipping the Union 
Steamship Company of New Zealand’s quad- 
ruple-screw liner with Sulzer two-stroke, single- 
acting machinery. He was associated, too, 
with the design of geared turbine installations 
for naval and mercantile ships, and electric 
propelling machinery for the Canadian Pacific 
merchant ship programme. We wish him a long 
and happy retirement. 


The Late Mr. John S. MacCullam 


ELECTRICAL engineers in Scotland will have 
learned with regret of the death, early in the 
month, of Mr. John 8. MacCullam, at the age of 
seventy-four, in Glasgow. Only four years ago, 
when the business of Callender’s Cable and 
Construction Company, Ltd., was merged into 
British Insulated Callender’s Cables, Ltd., Mr. 
MacCullam retired from the post of manager 
for Scotland, which he had held for many years. 
It can be said that in his long association with 
his company he had been closely identified with 
all phases of electrical development for over 
half a century. His keenly analytical mind and 
his practical knowledge of insulating materials 
and protective coverings contributed in no small 
degree to the continuous advancement of manu- 
facturing technique in the British cable making 
industry. Tribute to his valuable work was paid 
on many occasions by all sections of the engi- 
neering and shipbuilding industries which he so 
faithfully served. 


The Loss of the Airliner 
“Star Ariel” 

THE report of the inquiry by the Chief 
Inspector of Accidents, Air Commodore Vernon 
Brown, into the loss, on January 17th, of the 
British South American Airways Corporation 
“Tudor IV” airliner “ Star Ariel,” has now 
been published by the Stationery Office. It 
states that through lack of evidence due to no 
wreckage being found the cause of the accident 
is unknown. The airliner was on a flight from 
Bermuda to Jamaica and she carried thirteen 
passengers and a crew of seven. The accident 
happened almost exactly a year after a sister 
airliner, the “‘ Star Tiger,”’ had also disappeared 
in the same area under equally mysterious 
circumstances, when thirty-one people were on 
board. We may recall that these two accidents 
led to the withdrawal of ‘* Tudor IV ” airliners 
from passenger-carrying services, and since that 
time they have not been so employed by the 
Corporation, although they have been success- 
fully operated in the Berlin airlift and else- 
where. In his report, Air Commodore Brown 
states that there was no evidence of defect in, 
or failure of any part of, the aircraft or its 
equipment before it left Bermuda. The study 
of the weather reports gives no reason to believe 
that the accident was in any way due to 
meteorological conditions. There was, the 
report continues, no evidence of sabotage, 
though the possibility of the planting in the 
aircraft of an infernal machine cannot, of 
course, be entirely eliminated. On the Ber- 
muda-Jamaica route there are no interaationally 
agreed control procedures, and these matters 
and the question of signals sent and received 
are discussed at some length in the report. 


Chief Factory Inspector’s Report 
for 1948 


THe annual report of Mr. G. P. Barnett, H.M. 
Chief Inspector of Factories, for 1948 has just 
been published by the Stationery Office. During 
the year under review the Inspectors received 
reports of 201,086 notifiable accidents at pre- 
mises subject to the 1937 Factory Acts, of which 
861 were fatal. The totals are subdivided as 
follows :—Factories, 182,838 accidents, of which 
552 were fatal; docks and warehouses, 7067, 
of which 52 were fatal; building operations 






and works of engineering construction, 11,181, 
of which 257 were fatal. For the previous year 
the total number of accidents for all premises 
was 203,236, of which 839 were fatal; for the 
factories, there were 185,747 accidents, of which 
516 were fatal; building operations and works 
of engineering construction, 9600, and 253 
fatal. In order to obtain guidance as to the 
extent of progress towards safety, and the 
fields and directions in which further progress 
can be most helpfully sought, the report is 
accompanied by many statistical tables and 
graphs, and-the accidents and their causes and 
results are discussed in detail. There is special 
reason, the report says, to be gravely concerned 
about the accidents due to lifting machinery, 
transport and persons falling. The chances of 
accidents of these types proving fatal are very 
high indeed, and together they accounted for 
258 fatal accidents in 1948, or 47 per cent of 
all fatal accidents which took place in factories. 
A large section of the report is devoted to a 
discussion of industrial diseases and medical 
supervision, and figures of reported industrial 
diseases for the years 1900 to 1948 are given. 


An Order for Large Tankers 


VICKERS-ARMSTRONGS, Ltd., announces that 
the firm has received an order from Mr. Stavros 
S. Niarchos for two 31,000 tons deadweight oil 
tankers, which will be the biggest ever to be 
constructed in Great Britain. Mr. Niarchos, 
whose companies operate forty-eight ships, 
has previously built the majority of his tanker 
fleet in the United States, and this is the first 
order he has placed in the United Kingdom. 
The two tankers will be built at Vickers- 
Armstrongs shipyard at Barrow-in-Furness, 
where they will provide employment for the 
next two and a half years. It is expected 
that the keel of the first ship will be laid in the 
near future. Its principal dimensions will be : 
overall length, 653ft, and breadth moulded, 
86ft. The propelling machinery, which will 
also be constructed at Barrow, will consist of 
double reduction geared turbines driving a 
single screw. The normal shaft horsepower will 
be 12,500, giving a trial speed of 15? knots. 
Vickers-Armstrongs, Ltd., is already at work 
at the Naval Yard, Newcastle-upon-Tyne, on 
two tankers for Norway, and a 28,000-ton 
tanker is now being built at Barrow for the 
British Tanker Company, Ltd. 


Shipbuilding in Scotland 

THE returns just issued from Scottish ship- 
builders show a very successful year with a 
record post-war output, both on Clydeside 
and on the East Coast of Scotland. During 
1949 no less than ninety ships were launched 
from the twenty-three principal Clyde ship- 
building yards. The total gross tonnage 
of these vessels was 448,623 gross tons, 
representing a value of about £50,000,000. 
The output compares with a figure of 374,373 
gross tons last year, and the pre-war record of 
1921, when 750,000 gross tons was launched. 
The smaller shipyards on the Clyde contributed 
an additional tonnage of over 5000 gross tons 
made up of some 700 yachts, lifeboats and other 
small craft. The volume of work in the Clyde- 
side shipyards still on hand is not so large as 
last year, but it is estimated that there is a 
tonnage of about 750,000, which, even if other 
orders do not come in quickly, will keep the 
yards busy for about eighteen months, On the 
East Coast of Scotland forty-eight ships were 
launched during 1949 aggregating about 88,089 
gross tons, which makes for the whole of Scot- 
land, omitting the smaller ships, about 536,712 
gross tons total, a figure which compares with 
432,363 gross tons last year. The position in the 
ship-repairing industry is not so satisfactory, 
as many of the post-war programme recon- 
versions and repair jobs have now been 
completed. 
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Open Hearth Furnace Charging 


By HAROLD CARRINGTON 


WOOD, M.I.Mech.E.* 


No. II—(Continued from page 726, Dec. 23rd) 


FuturRE PossIBILITIES 

J ere question of speeding up the charging 

of cold metal and light scrap, in particular, 
has for a considerable time occupied the 
attention of machine builders and _steel- 
niakers. This feature appears to become 
all the more urgent if oxygen is introduced 
to accelerate the melting rate of charges 
and their ultimate refining. The carrying 
and working capacity of charging machines 


machine and the loaded pan are then run 
into the furnace the full distance. Retrac- 
tion is commenced immediately and during 
this movement the pan floor is caused to 
roll underneath the pan frame, thus deposit- 
ing the charge uniformly over the furnace 
hearth. The rear wall of the pan remains 
stationary and after the entire charge has 
been deposited on the hearth in a layer of 
approximately uniform thickness and whilst 
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FiG. 9—BROADSIDE PAN CHARGING MACHINE 


of the known types has, however, perhaps 
reached its zenith, and the time appears to 
have arrived when alternative methods 
which may be employed to give quicker 
charging should be examined. The follow- 
ing methods may therefore be considered :— 

(a) The employment of charging pans 
and machines of considerable width and 
capacity, necessitating opening the com- 
plete charging side furnace wall. 

(b) The use of tilting skips carried on 
machines to charge furnaces built with an 
all-door front. 

(c) Charging from both sides of the fur- 
nace by use of elevated tiltable platforms 
combined with a lifting roof. 

(d) Top charging by means of skips carried 
by an overhead crane, necessitating the use 
of removable roofs. 


BROADSIDE PAN CHARGING 
The Wellman Engineering Company, of 
Cleveland, Ohio, has given consideration 
from time to time to the problem of design- 
ing a pan-type charging unit, capable of 
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Fic. etre AND CHARGING ARM FOR 
ALL-DOOR FRONT FURNACE 
placing the complete charge of cold metal 
in the furnace in one operation. This 
project necessitates designing the furnace 
in such a way that its front wall carries a 
continuous line of doors capable of being 
raised simultaneously. G. H. Kincaid (Steel, 
November 10, 1947) states that’ a suitable 
design has been prepared in which the prin- 
ciple involved is the employment of pans of 
considerable dimensions filled at a convenient 
point and then placed on a special type of 
charging machine. When the latter is 
opposite the furnace to be charged, the front 
doors would be raised. The cradle of the 





A ee Wellman Smith Owen Engineering Corporation, 





the platform and cradle are being retracted, 
the pan floor is rolled back onto the upper 
side of the pan frame. Fig. 9 shows an 
outline of the projected charging device. 

The machine may be found suitable for 
placing the scrap metal charge, fluxes and 
oxides into a hot metal working furnace but 
the effect of placing a complete charge in 
an all-cold metal working furnace on the 
hearth at one time would evidently cool 
down the furnace too far, and the ratio 
of pig iron to scrap would require to be 
higher. Difficulty might be expected in 
lifting the furnace doors and their proper 
maintenance. The charging machine would 
be likely to block the movement of machines 
of the standard type required for placing the 
usual additions in the furnaces, and its 
weight would, of course, necessitate the 
construction of a heavier charging platform 
than usual. 


Att-Door Front CHARGING 


L. S. Longenecker, in “ Blast Furnace and 
Steel Plant,” April, 1948, describes and 
illustrates a method by which larger boxes 
than those normally employed might be 
used to effect quicker charging. To achieve 
the desired result the furnaces to be charged 
require to be of the suspended roof type, 
with an all-door front similar to some which 
have been employed for slab heating. De- 
tails of the design of suitable doors and 
their sealing arrangements are given, and 
also an outline of a suggested design of box 
and charging machine arm. A reproduction 
of this design is given in Fig. 10. The box, 
with a length of 10ft, a width of 6ft, and 
depth of 3ft, would have a cubic holding 
capacity of 180ft or 4} times that of the 
conventional 7ft charging box. It is carried 
by a two-armed prong and tilted by means 
of a retractable rack and pinion on each side. 
Fig. 11 reproduces a sketch showing a 
cross-section through a furnace with the 
charger on the point of emptying the box. 
It is noticeable that the charger can take a 
box of 90 cubic feet capacity, carried end- 
wise between the prongs, and this box would 
be used for adding scrap, lime and iron ore. 
It is claimed that with this type of charging 
apparatus the time taken to charge an all- 
cold metal furnace would be only one-seventh 
of the normal. Further, that fewer box 
cars would be required, thus reducing the 
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amount of shunting to be performed on the 
charging shop floor. 


Duptex SripE-TiLTING PLATFORM 
CHARGING 


F. W. Grumpp, in Steel, January 31, 1949 
outlines a plan employing the use of plat- 
forms or boxes situated on both sides of the 
furnace and arranged to tilt towards the 
interior of the furnace after the roof has 
been raised by means of hydraulic jacks or, 
alternatively, by an overhead travelling 
crane. The cold metal to be charged would 
be brought by truck direct to the furnace 
and be transferred to the platforms, which 
extend the full length of the furnace hearth, 
by means of lifting magnets. The use of 
conventional charging machines, boxes and 
box bogies would, it is claimed, be entirely 
eliminated and scrapyard service would be 
largely reduced. Fig. 12 indicates the sug- 
gested arrangement of roof, lifting gear and 
tilting cold-metal containers. 


Roor CHARGING 


The practice of charging electric steel 
furnaces up to the largest sizes and also fur- 
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FIG. 11—CHARGER EMPTYING Box 
naces in the non-ferrous metal industries 
by means of skips after removal of part or 
the whole of the furnace roof is quite general. 
This also applies to certain open-hearth 
furnaces in foundry service, where the charg- 
ing of large pieces of broken rolls or other 
castings is made by means of a crane after 
removal of a section of the roof. Fig. 13 
shows a photograph of a furnace of this 
type having a charge capacity of 40 tons. 
Apart from the provision of platforms giving 
access to the lifting roof section, the furnace 
is of normal design. 

In Fig. 14 is shown in longitudinal 
and cross section the proposed layout of 
a large open-hearth furnace arranged for 
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Fic. 12—DUPLEX SIDE TILTING PLATFORM 
CHARGING 


top charging by means of skips carried by 
an overhead travelling crane. The complete 
roof would be raised and moved by means of 
a travelling lifter similar in general character 
to those employed in modern soaking pit 
practice. Owing to the absence of any 
cross-ties, the furnace walls require to be 
self-supporting, or in other words, backed by 
stout buckstaves. The roof may be in one 
piece or divided into two sections, the brick- 
work being carried in a substantial steel 
framework with cast steel skewbacks. The 
travelling roof-lifter would run on a gantry 
built on each side of the furnace, and would 
normally stand between two adjacent fur- 
naces. By extending the gantry the lifter 
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FiG. 13—40-TON OPEN HEARTH FURNACE WITH REMOVABLE 


would serve as many furnaces as desired. 

For the purpose of charging cold metal 
into a 150-ton furnace, a skip 12ft wide, 
10ft long and 5ft deep, having a capacity 
of 600 cubic feet, might be used. It would 
carry an estimated weight of 30 tons of 





ment of any one of the aforementioned four 
methods of charging open-hearth furnaces 
compared with present-day practice is that 
it should no longer be necessary to cut up 
scrap metal into pieces as small as usual 
and that the filling of large pans or skips 
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ROOF SECTION 


and if a spare roof is held in readiness, a 
furnace campaign could, of course, be 
extended. 

With the development of heating arrange- 
ments, now being studied, modifications to 
the conventional form of open-hearth fur- 


‘ 


i 





FiG. 14—ARRANGEMENT OF LARGE OPEN HEARTH FURNACE WITH TOP CHARGING 


scrap metal or ten times that of a 7ft charg- 
ing box of the usual type fully loaded. The 
charge would be spread evenly over the fur- 
nace hearth in a matter of seconds, and the 
roof would therefore be out of position for a 
very short period only. 

The charging skip would be provided with 
trunnions for suspension from the main 
trolley of the crane, and would be tilted by 
means of an auxiliary hoist. By placing the 
two hoists on a turntable, the crane could be 
used to discharge skips in either direction 
and the same crane would be employed in 
the case of hot metal working plants for 
dealing with the molten metal ladles. A 
floor-running charger of conventional type 
would be used for charging additions through 
furnace front side-wall doors of the usual 
pattern. 

Apart from the question of speedier 
charging, an advantage gained by employ- 





by means of magnets and weighing is much 
easier than that of dealing with charging 
boxes of small holding capacity. 
Employment of charging machinery of the 
type required in the first two proposals, 
necessitating the projection of a consider- 
able amount of mechanical equipment into 
the furnace would appear to be disadvan- 
tageous owing to the possibility of the heat 
of the furnace causing distortion or other 
damage. Roof-charging by means of skips 
carried by an overhead crane should be 
immune from such troubles. Furthermore, 
after removal of the roof, the work of repair- 
ing the hearth, walls and port blocks of a 
furnace would be materially facilitated as 
the furnace would cool down more quickly. 
Removal of waste material and delivery of 
new bricks would be assisted by the over- 
head crane. Roof relining could be per- 
formed at a convenient point on the gantry, 


naces may be made possible, such as the 
adoption of an oval or even a circular-shaped 
hearth. This in turn would simplify the 
design of movable roof and facilitate the top- 
charging. of furnaces by skips carried on 
overhead travelling cranes. 


———_>—_————_ 


First Rapio-Equirerep Lonpon TaxicaB.—We 
learn that the Commissioner of Police last week 
approved the first radio-equipped taxicab in 
London. The cab is owned by Mr. Alfred Smith, of 
Confair Cars, Ltd., Plaistow, who estimates that 
50 per cent of waste mileage will be eliminated by 
using radio. The installation comprises a Marconi 


type H16 transmitter/receiver, which has an output 
of 10W to 14W, depending upon which of the five 
frequency ranges, between 36Mc/s and 174Mc/s, is 
in use. The microphone is installed at the top of the 
windscreen in front of the driver and the switch is 
on the dashboard about 6in from the steering 
wheel, 
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The Training of Engineers 


By C. L. CHAMPION, BSc., A.C.G.L, 


7s past two years have been marked by 
much discussion ofthe principles of engi- 
neering education and the place of the profes- 
sion inthe community. These discussions re- 
flected a general uncertainty of the adequacy 
of the answer that engineers are able to 
give to the “Challenge of our Times.” 
The issue was put most vigorously by Sir 
Henry Tizard in a Presidential Address 
to the British Association : he stated bluntly 
that the British engineer had failed to 
keep pace with the work of the pure scientist, 
a failure he attributed to the inadequacy 
of our engineering education as compared 
with that of certain other countries, and 
specifically with that given by the Tech- 
nische Hochschule of Zurich. If these 
criticisms are basically true, it is note- 
worthy that they come not from engineers 
but from scientists. There is little self- 
criticism within the profession and it may 
well be that a tendency to complacency is 
the most serious obstacle to be overcome. 

It is generally agreed that there is a short- 
age in absolute numbers of professional 
engineers. Although the report of the 
Barlow Committee is confusing in its refer- 
ences to this point, as it does not distinguish 
clearly between engineers and pure scientists, 
the general conclusion cannot be contested. 
The Percy Committee studied in some 
detail the problem of obtaining a consider- 
able numerical increase in professional engi- 
neers and. made recommendations which 
have not yet been implemented, intended 
to produce this result. The view is here 
expressed that although most attention 
has been devoted to the increase of numbers, 
this is not the most critical point. 

The intake into the profession is greater 
to-day than ever before, but the serious 
shortage is that of men of really high stan- 
dard rather than of absolute numbers. 
The need is felt for two types of young 
engineer, for men of highly developed 
but broadly based scientific ability and for 
men with marked administrative skill. These 
two types are not entirely distinct: they 
are two facets of “creative engineering,” 
and the most outstanding members of the 
profession have combined both abilities. 
Figures such as Whitworth or Parsons- may 
be taken as illustrating the type of man 
most needed in these very critical times. 
Such men are required particularly in the 
higher posts of industry, where they would 
be in a position to stimulate and direct 
new developments. At the present time 
it is undesirable that too many should be 
diverted to research establishments, where 
they could not make so direct a contribu- 
tion to the nation’s recovery. It is, of 
course, essential not only that such potential 
engineer-administrators should be avail- 
able, but also that the financial direction of 
industry should be prepared to make full 
use of their talents. 

It is fairly easy to form a rough assess- 
ment of the proportion of engineers who 
have received a training of the highest 
standard. If we include Chartered Civil, 
Mechanical and Electrical Engineers, and 
allow for residents abroad and for over- 
lapping memberships, the total number of 
professional engineers in this country is 
somewhat over 30,000. Of this number 
about 10,000 hold degrees in engineering. 
If we take those with second-class honours 
or better, as being roughly equivalent to 
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the engineering diploma of Zurich, we find 
that there are probably less than 5000 
practising engineers who have reached this 
standard. Such a figure is almost ludi- 
crously inadequate for an industrial nation 
of the importance of Britain. It is certainly 
true that the average standard of theo- 
retical training of British engineers is sub- 
stantially lower than that of their colleagues 
in the United States, or in most European 
countries. Elsewhere than in Britain it is 
accepted that in addition to practical 
training a professional engineer (as opposed 
to an “engineering technician’’) must 
possess academic qualifications not inferior 
to those required for the medical profession. 

Two objections may be made to the argu- 
ment expressed above. It may be said that 
many of the great engineers of the past 
had little formal training : that their results 
came from experience and __ intuition. 
Secondly, it may be said that the examina- 
tions of the Institutions and the Higher 
National Certificate, which are taken by 
engineers who have not been educated at a 
university, are of high standard and that 
their standard is rising. The answer to the 
first objection is that we no longer live in 
the past : we have to meet vigorous compe- 
tition from other countries in the face of 
serious handicaps. During the past fifty 
years the great advances in pure science, 
and in the application of formerly abstract 
branches of mathematics to real phenomena 
have progressively increased the range of 
engineering problems which are subject 
to rational solution, and correspondingly 
diminished the field for intuition. Whole 
new branches have developed : soil mecha- 
nics, the study of structural vibrations, gas 
dynamics, heat transfer, the analysis of 
complicated electrical networks, and many 
other studies that demand an adequate 
training in mathematics and engineering 
science. 

To suggest that the Higher National 
Certificate courses provide an adequate 
substitute for full-time study of university 
standard is to mistake the purposes of the 
National Certificate scheme. This envisages 
the upgrading of those actually working in 
industry and it performs this function 
admirably. No other country has a com- 
parable system and the great success of the 
scheme must be a legitimate source of pride 
to those who have built it up. On the other 
hand, most Certificate courses are part- 
time ones spread over a number of years 
and many of the pupils are handicapped by 
an inadequate school education. It is true 
that a number of engineers of outstanding 
ability have come from technical colleges 
giving courses based on the National Certi- 
ficates. Praise for these colleges should, 
however, be tempered by criticism of a 
system which at an earlier stage denies so 
many promising youths the advantages of 
an advanced school and university training. 

If one can form some quantitative idea 
of the standard of formal education of British 
engineers, it is not possible to assess admini- 
strative ability in this way. It is a matter 
of common experience, however, that it is 
hard to find young engineers in whom it is 
developed. Although in this respect univer- 
sity graduates may leave much to be desired, 
it is again, in the average, the entrant into 
the profession through the National Certi- 
ficate who is most at fault. This type of 
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ability depends on innate qualities, which 
are strongly developed only in a minority, 
but even so it normally requires training. 
The administrator should possess a balance:| 
judgment based on broad interests. Thes: 
are unlikely to be encouraged within th. 
narrow frame of a course too closely tied 
to an examination syllabus. In the case oi 
part-time students, for a number of years, 
generally at a very impressionable age, 
the whole of their spare time is taken up by 
the course. There is no opportunity for 
wider cultural development and in very 
many cases this handicap is never made 
good. It is also worth pointing out that 
the Higher Certificate shares the defect of 
most written examinations, that they lend 
themselves to a technique of “ exam.- 
passing,” unrelated to the basic philosophy 
of the subject concerned. 

When, with comparatively few exceptions, 
a university education could only be ob- 
tained by the sons of relatively wealthy 
parents, there was every reason to develop 
other means for entering the profession. 
Now, however, it is an accepted aim that 
such an education should be open to every- 
one of sufficient ability. It is important 
that this aim should be realised as quickly 
as possible and the writer suggests that we 
should try to establish conditions under 
which no less than two-thirds of the entrants 
into the profession should hold good engi- 
neering degrees. 

The training of professional engineers 
must be related to that of engineering tech- 
nicians, a subject to which the Institution 
of Electrical Engineers has recently devoted 
considerable attention. There are many 
posts, including some of considerable respons- 
ibility, which do not require a very advanced 
theoretical basis and, at least under present 
circumstances, there is no reason for insist- 
ing that they should only be open to pro- 
fessional engineers. The difficult problem 
remains, of how to select the boys who are 
to receive a university education as engi- 
neers and the others for the more special- 
ised, more practical training as engineer- 
ing technicians. This difficulty has been 
discussed by Professor Fortescue.* | What- 
ever method of selection is adopted, a pro- 
portion of mistakes will be made and there- 
fore the system of education must not be a 
rigid one. At all stages there must be 
chances for the artisan to become a tech- 
nician and for the technician to qualify as 
an engineer. 

A further large increase in the output of 
graduates is clearly impossible from the 
present engineering faculties of our univer- 
sities. It is therefore appropriate to con- 
sider the organisation required to carry 
out this task. There are very strong argu- 
ments for separate colleges of the tech- 
nische hochschule type, rather than addi- 
tions to.existing universities. An attempt to 
fit engineering education into the Procrustian 
bed created by the methods of the older 
faculties has been harmful in the past, 
while an increase of the numbers studying 
engineering on the scale contemplated would 
disturb the balance of a university. The 
essential features of the system exemplified 
by the Zurich colleget are an academic 
standard definitely higher than that required 
for the first degree of a university, very 
generous provision of laboratories, and a 
teaching staff including a very large number 
of full professors. The latter point is impor- 
tant. In an English university the bulk 
of the teaching is undertaken by lecturers, 





*** The Education of Engineers.”” Journal, Engineers 
Guild, No. 2 (March, 1947). 

t The Training and Work of the Swiss Engineer,” 
C. L. Champion, Taer*Enotneer, 1947, 184 (Dec. 12th). 
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who are paid very badly. While these include 
men of outstanding ability, there are inevit- 
ably many of lesser calibre and few of them 
have held senior posts outside a university. 
At Zurich most of the teaching is done by 
the professors themselves and close contact 
with them must be of great value to the 
undergraduates. The high status accorded 
by the State to these professors (the writer is 
informed that this is equivalent to that ofa 
judge of the High Court) and the renown of 
the college, ensure the supply of men able to 
maintain the standing of their Chairs. 
‘he large number of professors (about 
twenty in the faculty of engineering) enables 
them to undertake the work of teaching 
without prejudice to their research. It is 
worth pointing out that this large number of 
full professors would alone make it impossible 
to assimilate such a college to a university. 

An interesting feature of the Swiss system 
is the comparatively small part played by 
written examinations. Instead, the use of 
oral examinations is highly developed and 
these are supplemented during the final year 
by requiring the student to prepare a detailed 
design of considerable complexity or an 
extensive report on some particular prob- 
lem. While the writer is not convinced 
that written examinations could be dis- 
pensed with under British conditions, he 
believes that more use should be made of 
oral examinations as a supplement to 
written work. 

It has sometimes been assumed that the 
“Colleges of, Technology ” suggested by the 
Percy Committee would be of the type 
referred to above. A close study of their 
report will show, however, that they have 
something quite different in mind. The 
committee wish to upgrade some existing 
technical colleges so that they approximate 
to university standard, whereas the writer 
advocates particularly the foundation of new 
colleges with a standard definitely higher 
than existing universities as regards equip- 
ment, number of high-grade staff and 
academic level. He believes that an output 
of highly trained engineers is even more 
urgent than an increase in the number of 
those with moderate qualifications. Others 
may hold the opposite view, but it is impor- 


tant that the difference should be under-. 


stood, for at the moment there is a grave 
danger that the proposals of the Percy 
Committee will be supported by those 
who hope that they will give us the equi- 
valent of technische hochschule. What- 
ever other advantages the proposals have, 
they will certainly not do that. 

All the existing technical colleges could 
be fully occupied with the important func- 
tion of training technicians. There are no 
unused resources which could be employed 
for the establishment of high-grade colleges, 
while in any case the equipment of the tech- 
nical colleges is inadequate for such a task. 
If the need for colleges of this new type is 
accepted the country must face the need to 
build and equip at least one college compar- 
able with the Massachussets Institute of 
Technology. The immense capital expendi- 
ture required cannot be lightly contemplated 
at the present time : nevertheless, the writer 
considers that it is of such importance for 
our future as an industrial power that it 
should be undertaken without delay. Half- 
hearted measures would be useless. If we 
are to embark on this new system of tech- 
nological training at all, it is essential that 
we should do so on such a scale as to provide 
a college not inferior to those possessed by 
our principal commercial rivals. 

The most important question facing any 
educational body is that of what it is to 
teach. The field of engineering is so vast 
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that a curriculum must of necessity be 
selective. Here two main outlooks are 
encountered. The first, strongly advocated 
by the most able educators, is but little 
practiced to-day, except perhaps at Cam- 
bridge : that the object of engineering educa- 
tion is to provide a training in science and 
applied mathematics which will enable the 
student to attack unaided the problems 
that he will encounter in later life. The 
second outlook, rarely defended, but never- 
theless making steady headway, aims to 
give detailed knowledge of the methods 
actually in use in a number of more or less 
restricted branches of engineering. This 
enables a young engineer to be useful to his 
firm as soon as he takes his first job. From 
this point of view it is often, perhaps without 
conscious purpose, encouraged by employers. 
The engineer starts off with an_ initial 
advantage, but after a few years of prac- 
tical experience he will have picked up far 
more knowledge of the detailed practice of 
his particular branch than he learnt at 
college. and the only useful residue of the 
education he received there will be a limited 
knowledge of basic science and mathe- 
matics. He is likely to prove an able engi- 
neer, within the field of work based mainly 
on precedent and established methods, but 
less likely to contribute anything radically 
new. On the other hand, it is claimed that 
the man with the more fundamental educa- 
tion, although he will at first be dependent 
on his employer and colleagues for prac- 
tical training, will later be able to provide 
the creative element so vital for engineering 
progress. 

It seems to the writer unfortunate that 
the less specialised approach has aimed at 
providing only a groundwork, or to vary 
the metaphor, a hub from which later 
studies will radiate. Such a picture is 
unrealistic and a reflection of the academic 
outlook. It must be recognised that for 
the vast majority of engineers their mathe- 
matical and scientific ability reaches its 
maximum at the time of graduation. From 
then on, the best that can be hoped is that 
it will be maintained. It would appear 
that a better picture of the scope of an 
engineering education is that of a net cover- 
ing the whole field of engineering science, 
the spaces in appropriate sections of which 
can be filled in later life. This approach 
would involve the inclusion in undergraduate 
courses of a variety of studies reaching to 
the limits of present knowledge. Students 
would select a number of these but should 
not be discouraged from choosing them from 
widely different fields; in fact, the division 
into three rigid branches of civil, mechanical, 
and electrical engineering, never more than 
an administrative convenience, should not 
be countenanced. 

It is important that the advanced courses 
should be conducted in a practical manner. 
Nothing like the abstract ‘“ practical exam- 
ples” often included in mathematics lec- 
tures will meet the case. The student who 
has only learnt the basis of engineering 
science is inclined to think of it as a complex 
of rigid rules which have been exactly estab- 
lished. By being led to the periphery he 
should be shown that advance is generally 
tentative and compounded of analysis and 
intuition. This desirable result could be 
obtained if each course were taught by an 
authority on the subject. Once having reached 
the boundary it should not be difficult 
for an engineer to retrace his footsteps and 
fill in the gaps where he needs to do so. 
The more academically minded will be well 
trained to press on with the constantly 
expanding boundary. 

The question of the place of non-engineer- 
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ing subjects in engineering courses is a very 
difficult one. An engineer is distinguished 
from a pure scientist in that, on the average, 
he deals with men as much as with materials 
and the difficulty and the importance of the 
problems presented by human relationships 
are no less than those of purely technical 
problems. Surely it is wrong that engi- 
neering education should confine itself with 
one aspect of the profession to the neglect 
of the other ? 

Engineering syllabuses are already over- 
crowded and it is difficult to find a place 
for “arts” subjects. Something could be 
gained by the elimination of highly special- 
ised courses, but some increase in working 
hours might be inevitable. However it 
is done, the writer considers it essential 
that engineering students should be required 
to study seriously at least two non-engineer- 
ing subjects during their undergraduate 
years. A wide variety of such subjects 
should be available, such as foreign languages, 
economics, law, psychology, philosophy and 
history. 

The bachelor’s degree, or some other 
examination accepted by the Institutions, 
marks the end of the formal education of 
the great majority of engineers. From then 
on any increase in knowledge is won as a 
result of widening practical experience and 
personal contacts. Engineering is an art, 
as well as a science, and it is at once desirable 
and inevitable that progress should be made 
in this way. Nevertheless, it is not enough. 
Engineering science advances at a rate 
that requires a much higher academic equip- 
ment to keep abreast of it and as a result 
there is a tendency for engineers to differen- 
tiate into two types, the one confined to _ 
universities and research establishments, 
actively engaged in extending the theo- 
retical basis of engineering, the other, the 
practical man, pressing on with his work 
to a large extent in ignorance of that of the 
former. This dichotomy is bad for the 
profession. The “ideal” engineer is a 
synthesis of these two types, and an adequate 
number of men who approximate to this 
description is essential to any nation that 
wishes to remain in the forefront of industrial 
development. 

The number of engineers who continue 
their studies working for a higher degree 
is comparatively small in this country. 
We have nothing to compare, for instance, 
with the great post-graduate school of the 
Massachusetts Institute of Technology. The 
work that is done is often rather abstract 
in nature and perhaps too obviously devised 
to fulfil the function of winning a Ph.D. 
These are faults that might be expected 
from the fact that few of the workers have 
had any practical experience. It would be 
better if those intending to do research were 
required first to leave the ‘university for a 
time, at least long enough to qualify for 
associate membership of an _ Institution. 
The quality of their work would undoubtedly 
be far higher on their return. 

A central place in the field of engineering 
education should be occupied by the Insti- 
tutions of Civil, Mechanical and Electrical 
Engineers. Such a position is logical and if 
it has not been realised the fault may lie 
in an approach to educational affairs by 
the Institutions which is passive rather 
than active. A good instance is provided 
by the report of the Percy Committee. 
This shows no conception of a major role 
for the Institutions, which, indeed, are 
barely mentioned. If the Institutions did 
make representations to the committee 
which have been ignored, a vigorous and con- 
certed protest should surely have followed. 

The three Institutions have always exer- 
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cised extreme care not to exceed the limits 
set by their charters, and this no doubt 
accounts for their reluctance to undertake 
“ political ’’ activity. On the other hand, 
they have co-operated very closely with the 
Ministry of Education in the establishment 
of the National Certificate scheme, and it is 
largely their support which has made it a 
success. The policy of the government to- 
wards professional education is, however, 
largely formed by administrative civil ser- 
vants, whose training must encourage them 
to envisage it in rather narrow, technical 
terms. The writer believes that the Insti- 
tutions should make the fullest use of their 
very great influence and strongly press a 
claim for recognition as the proper advisors 
of the government on matters related to 
engineering education. 

The requirements for admission to the 
three senior Institutions set the standards 
of the whole profession and therefore are 
of the greatest importance. For most can- 
didates they consist of a written examina- 
tion and a period of practical experience. 
The Institutions also attach importance 
to the judgment of the members supporting 
a candidate. The Institution of Civil Engi- 
neers maintains a limited oral examination. 
The writer suggests that its scope should be 
extended and that such examinations should 
be introduced by the other two. The costli- 
ness and the demands on skilled examiners 
that this would involve must be admitted. 
The maintenance of suitable standards for 
admission to the profession is, however, of 
such fundamental importance that diffi- 
culties of this kind should not be allowed 
to prevent the adoption of the most suitable 
measures. 

The educational interests of the Institu- 
tions are mainly centred on the require- 
ments of their associate membership exami- 
nations, and no specific attention is paid to 
the further education of their members. 
If it is accepted that a substantial part of 
the profession should reach a higher level, 
this attitude should be changed. The diffi- 
culties in the way of a young engineer pur- 
suing advanced studies in his spare time are 
immense. They can only be overcome on 
a large scale by the assistance and encourage- 
ment of the Institutions. One can imagine 
many ways in which assistance could be 
given, but this is obviously a matter calling 
for detailed study. It is important that it 
should be so directed as not to encourage 
an unduly academic approach: the primary 
object should be to produce not research 
workers but engineers capable of apply- 
ing the most advanced techniques to prac- 
tical problems. 

It has often been suggested that transfer 
to full membership of the Institutions has 
been too closely related to the appointment 
held by the candidate. It is argued that 
many senior appointments normally regarded 
as qualifying call for little engineering, 
however severe their other demands may be. 
Such commercial and administrative appoint- 
ments are, moreover, sometimes obtained 
by persons who have had no serious engi- 
neering experience since their qualification 
as associate members. No doubt this fac- 
tor has been exaggerated, but perhaps it 
would be advantageous to make it clear 
that a vigorous investigation of the quali- 
fications of candidates for transfer does 
take place, however exalted their position. 
It is important that full membership should 
be recognised as indicating a very high pro- 


fessional standard. This is no doubt accepted 
by all three Institutions, and it is inter- 
esting to note that during the past year, 
in the Institution of Civil Engineers, only 


THE ENGINEER 


one candidate was elected directly to this 
grade. 

It has been argued above that the British 
engineering profession should simultaneonsly 
expand its numbers and raise its standards. 
The situation cannot, however, be under- 
stood without reference to the economic 
position of the members of the profession, 
although this is a field in which information 
is limited. A restricted survey conducted 
by the “Old Centralians”’ shortly before 
the war already gave grounds for alarm, 
as it appeared to indicate that the standard 
of living of engineers had declined both 
absolutely and relatively to the rest of the 
population since the end of the nineteenth 
century. Since the war more information 
has become available. The Engineers’ 
Guild has conducted a survey of a section 
of corporate members of the three Institu- 
tions. Similar data concerning physicists 
and chemists, and the more general report 
of the Spens Committee provide a reasonable 
basis of comparison. The results are dis- 
turbing, as they indicate a definite inferi- 
ority of the reward that may be expected 
by the engineer as compared with the mem- 
bers of other professions, which are cer- 
tainly not of greater importance to the nation. 
As this evidence becomes more widely known 
it can only have the effect of diverting poten- 
tial recruits away from engineering. 

A factor of considerable importance is 
the growing tendency in large organisations 
to strip professional engineers of admini- 
strative responsibility. This is much more 
developed in Britain than in America or 
Continental countries. It is exemplified by 
the comment of an “administrator” that 
“experts should be on tap, not on top.” 
Not unnaturally engineers contest this point 
of view, which they regard as inconsistent 
with industrial efficiency. It may well be, 
however, that a contributory cause is the 
failure of the present system of engineering 
education to develop a sufficient number of 
able administrators. A distinguished engi- 
neer has said ‘“‘ Engineers tend to lack appre- 
ciation of administrative and financial con- 
siderations, to be careless of dress, appearance 
and deportment, and to be lacking in social 
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adroitness, negotiating ability and wider 
cultural interests.” This statement is per- 
haps overemphasised, but it is certain that 
the training of engineers must not be divorced 
from the social context. The education of 
an engineer is, in the first instance, the educa- 
tion of a man and success in technical instruc- 
tion does not lessen the need for develop. 
ing the qualities of character, responsibility 
and initiative. 

It is the belief of the writer that thi: 
country stands at a crossroad in its history 
and that the road we take will depend in 
a large measure on the engineering pro- 
fession. History gives us the example of 
Spain, which proved unable to adapt itself 
to altered circumstances when its sources 
of overseas tribute dried up, a country with 
vast natural resources, yet backward and 
poverty-stricken ; a country with a numeri- 
cally large army yet totally incapable of 
resisting either economic or physical aggres- 
sion. It also gives us the example of Swit- 
zerland, a country almost devoid of useful 
raw materials, which has consciously followed 
over a period of years the policy of building 
up an engineering profession second to none, 
and at the same time has steadily raised 
the standard of living of its population. 

Great Britain has many advantages. 
Given hard work at all levels and a new 
spirit of adventure, all our difficult’es can 
be overcome. Without such a spirit Ameri- 
can aid will sap our independence rather 
than stimulate our revival, and gradual 
decline will become inevitable. 

Success demands that we do not seek 
to carry out tasks beyond our physical 
resources. It seems that our future great- 
ness must be found as a larger edition of 
Switzerland rather than a smaller one of 
the United States. If such a future affronts 
the pride of those who cling to fading imperial 
glories, surely it may be claimed that ample 
scope remains for both moral and technical 
leadership. If a country can live in peace 
with the world and can develop to a super- 
lative degree the “art of directing the 
great sources of power in nature for the use 
and convenience of man,” surely that is no 
mean achievement ? 


Mechanical Engineering Building at the 


University 


T the University of Toronto the activities 

of the Mechanical Engineering Department 
cover machine design, hydraulics and fluid 
flow, heat engineering, and industrial engineer- 
ing and management. The old building has 
for many years been inadequate in size to house 
the needs of this growing department. A new 
wing, adding 42,000 square feet to the original 
26,000 square feet, has recently been built 
and was officially opened earlier this year by 
the Canadian Minister of Education. 

It contains three main lecture rooms, which 
are artificially lighted and ventilated, and 
accommodate 350, 120 and 120 students, 
respectively. This windowless arrangement 
makes it possible to darken any of the lecture 
rooms instantly and so facilitates the use of 
visual aids by means of lantern slides and motion 
pictures. These lecture rooms are all in the 
south wing of the new building ; there are also 
two large research rooms on the second and 
third floors, which are being used temporarily 
as lecture rooms. 

Offices for the staff and common rooms for 
staff and students are also in the new building. 
Study rooms for heat engine and hydraulic 
work are situated in the old building, which 
adjoins the new wing and is connected with it 
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on all floors. The mechanical and industrial 
library is situated on the ground floor of the 
new building. 

Large and well equipped laboratories for 
heat engine, heat transfer and hydraulic work 
are in the old building and new laboratories 
for machine design, industrial work, air-con- 
ditioning and refrigeration, fuels, mechanisms 
and river flow have been provided in the new 
wing, which also contains a workshop. The 
following paragraphs contain brief descripvions 
of these laboratories, and accompanying illus- 
trations show the pleasant exterior of the 
building and the aspect of some of the labo- 
ratories. 


MacHINnE AND WELDING SHOPS 


These shops have a total floor area of about 
2600 square feet on the ground floor of the new 
building and are serviced by a four-ton freight 
elevator. 

The machine shop equipment includes engine 
lathes, a turret lathe, milling machines, shapers, 
drilling machines, grinding machines, saws, 
and an air compressor (supplying air to all 
laboratories). The machine tools have been 
selected to illustrate various types of indivi- 
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dual motor drive, and the use of both mecha- 
nical and hydraulic table feeds. 

Welding shop equipment includes an arc 
welding machine (400A capacity), and oxy- 
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acetylene welding and cutting torches. The 
shop is partitioned off from the machine shop 
and is provided with a separate exhaust fan. 

The shops have a fourfold purpose: first, 
demonstration of machine tools, machining 
and welding methods, and time and motion 
study procedures ; secondly, research and post- 
graduate work in metal cutting and welding ; 
thirdly, construction of research and other 
special equipment; and, finally, maintenance 
work for all laboratories. 


MECHANICAL LABORATORY 


The mechanical laboratory, occupying 2700 
square feet on the second floor of the new 
wing, provides facilities for undergraduate 
and graduate work in stress analysis, lubrica- 
tion, speed fluctuation, balancing, vibration, 
power transmission, and fine measurements. 

The stress analysis section includes a 4}in 
aperture polariscope with mercury light and 
straining frame, and for dynamic stress measure- 
ment a 10-ton punch press is fitted with strain 
gauges connected to a Brush strain analyser. 
For lubrication studies standard A.S.T.M. 
test apparatus is provided, including Saybolt 
and Ostwald viscosimeters; operational tests 
may be made on a Delco engine and under 
carefully controlled conditions in a specially 
designed testing machine. Speed fluctuation 
tests are made on the punch press and on the 
governor control of a Briggs and Stratton 
engine, and a calibrating machine is used for 
testing stroboscopes and standard tachometers. 

The balancing department includes static 
balancing ways, an Olsen type C, an Olsen 
type S, and an Olsen type EO balancing machine 
with a drill press for making corrections. For 
vibration work a torsiograph and vibrometers 
are provided for use with a variable amplitude 
shaking machine and a test bed for determina- 
tion of shafting vibration. 

Special equipment is used to test the effi- 
ciency of worm gear reducers of various 
ratios and for testing the slip of flat leather and 
rubber vee belts. A Rolls-Royce sectioned 
‘* Merlin” engine, a Paxman-Ricardo sec- 
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tioned diesel engine, and an A.E.C. “‘ Monarch ” 
chassis are used for iostructional purposes. 

The gauge room, 8ft by 24ft, is separated 
from the main laboratory by .a double glass 
partition and is air- 
conditioned to the pro- 
per temperature and 
humidity. The equip- 
ment includes a J. and 
L. pedestal comparator 
and measuring machine, 
a P. and W. super- 
micrometer, Sheffield 
and P. and W. com- 
parators for internal 
and external measure- 
ments, B. and L. and 
Zeiss toolmakers’ micro- 
scopes, a Brush surface 
analyser, and a ““DoAll” 
inspection set contain- 
ing gauge blocks, sine 
bar, tool-makers’ flat, 
helium light and optical 
flats. A full set of 
thread wires, gear wires, 
gear tooth verniers, 
thread micrometers, ia- 
side and outside micro- 
meter calipers, Hoke 
blocks, Johansson 
blocks, &c., are pro- 
vided for various types 
of measurement. 


Fuet Trestinc Lasor- 
ATORY 


This laboratory is on 
the second floor of 
the new building and 
occupies 700 square feet 
of floor area. The equi- 
pment includes precision 
balances, drying 
ovens, electric furnaces, 
bomb calorimeters, 
flow calorimeters and 
apparatus for fuel injection and octane rating 
tests. 

Undergraduate work includes analysis of 
fuels and products of combustion, fuel calori- 
metry, determination of the octane rating of 
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an additional area of 1000 square feet (now 
used as @ lecture room). 

Refrigeration equipment includes a 1}-ton 
ammonia compressor, steam engiae driven, 
used to cool a small cold storage room by direct 
expansion and also to chill brine for use as a 
secondary refrigerant. A 10 h.p. motor-driven 
Freon-12 compressor may be used to chill water 
for air-conditioning needs or, alternatively, 
the refrigerant may be expanded directly in 
air cooling coils. A 1 h.p. Freon-12 compressor 
supplies cooling for a small self-contained air- 
conditioning unit, used for cooling the gauge 
room, and an industrial ‘‘ Deep-Freeze” unit 
operating on the cascade principle, with a 
capacity of 1000 B.Th.U. per hour at any 
temperature down to 120 deg. below zero 
Fah. is available for study of processes at 
low temperatures. A small Freon-12 unit, 
with vaporiser and condenser constructed of 
plastic material illustrates the operation and 
flow of refrigerants in the compression cycle 
and an operating skeleton model of the house- 
hold absorption refrigerator illustrates the 
functioning of the Munters-Platen system. 

The air-conditioning equipment includes a 
hot blast heater, using a centrifugal fan, with 
forward curved blades on the impeller, driven 
by a 10 h.p., d.c. motor. The air is drawn 
from outside the building and discharged 
through a system of circular ductwork in which 
flow measurements may be studied. There is 
also an air-conditioning system, containing 
finned coils of various types for heating, cooling, 
humidifying and drying. Air washers of both 
water-spray and wet-glass cell types are pro- 
vided for h3ating and humidifying or cooling 
and dehumidifying, the air being circulated by 
a centrifugal fan with replaceable impellers 
having forward curved, radial, and backward 
curved blades, respectively. For further study 
of air flow measurements, rectangular ductwork 
is used and studies of fan operation may be 
made on a 24in fan having square ductwork 
on the discharge side. 

A 3 h.p. heat pump is set up at present in 
the hydraulic laboratory, where water in the 
river flow channel is being utilised as the source 
of heat. 


MacuineE Design LABORATORY AND MUSEUM 


The machine design laboratory occupies about 
3600 square feet of floar space on the fourth 
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gasoline samples, and studies of fuel injection 
spray characteristics. 

Facilities are provided for post-graduate 
work and research. 


REFRIGERATION AND AtR-CONDITIONING 
LABORATORY 
This laboratory occupies an area of 2600 
square feet on the third floor of the new build- 
ing, with an adjacent research room providing 
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floor of the new building and is equippedjwith 
specially designed desks to accommodate over 
100 students simultaneously. This room has 
excellent lighting with continuous windows on 
three sides, two wide north-light skylights, and 
fluorescent lights. 

Provision has been made, near this labo- 
ratory, for staff, small instruction and dis- 
cussion rooms, and a machines and models 
room. 
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A freight elevator service allows practically 
any type of machine, model or piece of equip- 
ment to be brought into the machine design 
laboratory for direct demonstration, instruction 
and study. 

Another room with a floor area of 2600 
square feet and having fluorescent lighting is 
intended ultimately to serve as an engineering 
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is supplied by three axial flow pumps of a 
total capacity of 9000 g.p.m. By a novel 
arrangement, all of the supply pipes are carried 
in trenches below the floor in such a way that 
water may be delivered to an experiment 
set up in any part of the laboratory and the 
discharge returned to the sump through troughs 
which are also below the floor level. Constant 
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museum, but at present is being used as an 
addition to the machine design laboratory. 


INDUSTRIAL LABORATORY 


The industrial laboratory is housed on the 
fourth floor of the new building, in three rooms 
having a total floor area of 1500 square feet. 

The laboratory is equipped to demonstrate 
the various methods and processes used in 
motion study, time study, plant lay-out, 
statistical quality control and kindred subjects. 
There is also provision for research. 

The more important pieces of apparatus in 
the laboratory include a high grade 16mm 
motion picture camera, capable of taking stan- 
dard and slow motion pictures, a 16mm pro- 
jector for silent and sound films; a micro- 
chronometer measuring to 1/2000 minute; a 
film viewing device for micro-motion study, 
and a kymograph, with photo-electric and 
other accessory relays, for precise timing in 
motion study work. 


Hypraviic LABORATORIES 


The hydraulic laboratories are divided into 
two main sections, that in which turbines, 
pumps, pipe-flow problems, fluid measure- 
ments, &c., are carried out; and a new labo- 
ratory in which open channel flow problems 
and similar allied subjects are being attacked. 

The first-mentioned of these laboratories is 
in the old building, occupying two floors, each 
of 40ft by 112ft area. In this laboratory 
teaching and research are carried out in several 
branches of hydraulics. Among the subjects 
considered are the measurement of the flow of 
gases and liquids, friction losses in pipes and 
fittings, the performance of turbines, pumps, 
compressors and fans, and special studies 
such as water hammer in pipe-lines and cavita- 
tion in machines. 

The laboratory equipment includes five 
centrifugal pumps capable of supplying ten 
cubic feet per second to the laboratory 
supply system, a Belliss and Morcom steam 
engine driving some of these pumps, various 
weirs, orifices, meters, experimental pumps, 4 
complete turbine test stand, impulse, Francis 
and Kaplan turbines, glass-sided channel, 
measuring tanks, large scales and numerous 
other items of equipment. 

The second laboratory, an open channel 
flow laboratory, is in the new building. This 
laboratory occupies the whole basement of the 
wing and is 200ft long by 60ft wide. Water 


head conditions are maintained by a head 
tank having 600ft of spillway crest. A towing 
channel 200ft in length runs along one side of 
the laboratory and is equipped with a light car 
running on steel rails. 

This laboratory is designed to permit the 
carrying out of model tests and all experi- 
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specially fitted industrial heat exchangers, 
suitable either for undergraduate demonstra- 
tion or for advanced research work. These 
units are served by an oil heating and circulat- 
ing system. In the same room are twin radia- 
tor and convector test stands, together with 
the necessary auxiliaries for standard rating 
tests. Workbench and equipment storage 
facilities are provided. 

The intermediate level is divided into two 
rooms, the equipping of which is not yet com- 
plete. The easterly room will house a controlled 
temperature room, providing for performance 
testing and research on temperature-sensitive 
equipment. In the westerly room there will 
be apparatus intended primarily for post- 
graduate study in heat transfer phenomena 
involving condensation, evaporation and liquid 
flow. 

The upper level is devoted primarily to equip- 
ment for testing thermal insulation and for 
associated temperature measurements. This 
laboratory has long been active in research and 
development work in the heat insulation field, 
and the equipment now includes two guarded 
hot plates and three pipe insulation testers, 
together with facilities for centralised control. 

The development of equipment for investi- 
gating thermal radiation and high temperature 
gas heat transmission related to problems aris- 
ing in boiler and gas turbine design is also 
contemplated. 


Heat ENGINE LABORATORY 


This laboratory comprises an engine-room 
with a floor area of 7700 square feet on the 
ground floor of the old building and an experi- 
mental boiler house with a floor area of 3200 
square feet in the same building, 10ft below 
the engine-room level. Ample natural lighting 
is provided by sky-lights. The rooms are 
spacious, the average height being 30ft. 

The equipment includes three experimental 
boilers with stokers and auxiliaries, an injector 
test-rack with several injectors of different 





HEAT TRANSFER LABORATORY 


mental and teaching work on subjects such as 
open channel flow, wave experiments, erosion 
studies, hydraulic jump studies, seepage through 
soils, and similar work. Numerous studies of 
this kind have already been made by the 
department. 


Heat TRANSFER LABORATORY 


This laboratory occupies three floors in the 
old building and is devoted to undergraduate 
and research studies in heat transmission and 
allied subjects. The vertical lay-out allows 
simplified fluid circulating systems to be used 
and provides a constant head for experimental 


In the lowest laboratory room are two 


types; impulse steam turbine with hydraulic 
dynamometer, condensing plant and auxiliaries ; 
reaction type steam turbine with electric 
dynamometer, condensing plant and auxiliaries ; 
uniflow steam engine; large, low-speed steam 
engine with condensing plant ; tandem- 
compound steam eagine with condensing plant ; 
two small high-speed back pressure steam 
engines;  cross-compound steam-driven air 
compressor; low-speed gas engine; medium 
speed compression-ignition oil engine; hot- 
bulb ignition two-stroke oil engine; industrial 
high-speed petrol engine; two automotive 
petrol engines; automotive compression-igni- 
tion oil engine; two variable compression 
engines suitable for research and testing of 
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fuels ; fuel injection spray characteristics test 
bench. e 

Prony brakes, rope brakes, hydraulic and 
eloctric dynamometers, eagine indicators, steam 
calorimeters, air measuring equipment, fuel 
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Junior students receive instruction and per- 
form experiments on the setting of slide valves, 
the measuring of indicated and brake horse- 
power, the use of power plant instruments and 
auxiliaries, and the testing of air compressors, 
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measuring equipment, exhaust gas analysis 
apparatus, and instruments such as gauges, 
thermometers, thermocouples, pyrometers, po- 
tentiometers, electric metering equipment, &c., 
are provided where required. 

The internal combustion engines are placed 
in special test-bays along one side of the engine 
room and the exhaust gases are removed by a 
fan through a common underground tunnel and 
a stack. 
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steam engines, steam turbines, and internal 
combustion engines. Numerous practical prob- 
lems are included. 

Senior students perform complete tests on 
the various engines. Each test includes an 
analysis of the thermal cycle involved and the 
results obtained by experiment. A complete 
boiler test is performed and all calculations 
are made for a heat balance. Advanced prac- 
tical problems are included. 


The Parliamentary and Scientific 


e * 
Committee 
By LIEUT.-COMMANDER C. POWELL{ 


HE Parliamentary and Scientific Com- 
mittee is a non-party and entirely unofficial 
body, which seeks to become a centre for the 
consideration of any scientific questions which 
may possibly have useful bearing on the 
current or future activities of Parliament and 
its members. 

Its main purpose was well described recently 
by Mr. Hugh Linstead, M.P., in the American 
magazine Science (July, 1948) :— 

“ Scientists do not make the best politicians 
nor do politicians make the best scientists. 
Yet science and politics interact one on the 
other and there is a real need for some common 
meeting place. In Great Britain the Parlia- 
mentary and Scientific Committee is the means 
we have found for bringing the two groups 
together so that the scientists can influence the 
development of political questions, the poli- 
tician can advise the scientist on the practical 
aspects of some of his problems, and the two 
together, politician and scientist, can join in 
representations to the Government.” 

And, as Sir John Anderson, the Committee’s 
President, said at a recent annual luncheon : 
“* The object with which the Parliamentary and 
Scientific Committee was formed was to estab- 
lish a continuing relationship between parlia- 
mentarians of all shades of opinion and persons 
engaged in scientific work of all kinds through- 
out the country.” 

The Committee’s main activities can be 
divided into two parts :— 

(1) The exchange of information between 
parliamentarians and scientists. 
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(2) Action based on 
information. 

A member of Parliament is daily subjected to 
a prodigious mass of correspondence and 
circulars, not only from his own constituents, 
but from a wide range of individuals and 
organisations who feel that he and all his 
colleagues should concern themselves with 
their point of view about some particular 
political or parliamentary issue. Naturally, 
few, if any, members of Parliament are capable 
of digesting all this. Therefore some degree of 
specialisation and selectivity is essential, and 
that is why the Parliamentary and Scientific 
Committee considers that it serves a useful 
purpose, by ensuring that the vast mass of 
available information about scientific and 
technological matters is, as far as possible, 
distilled down to manageable or digestible 
proportions, so that it can be properly appre- 
ciated by busy parliamentarians and suitable 
action taken thereon by them if they think fit. 


such exchange of 


EXCHANGE OF INFORMATION 


The Committee has general meetings every 
month when Parliament is in session—usually 
addressed by scientists or technologists on some 
particular subject—after which there is dis- 
cussion and possibly some decision taken about 
useful consequential action. From time to time 
it sets up sub-committees to study and suggest 
particular lines of action on such subjects as 
scientific manpower, coal utilisation and so 
forth. About four or five times a year the 
Committee publishes, for the benefit of its 
members and any outside organisations who 
like to purchase it, a publication called Science 
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in Parliament, summarising all the points about 
science and technology which have been dealt 
with in Parliament. It also supplies those 
scientific and technological organisations desir- 
ing such a service with day-to-day information 
about any points of particular concern to them. 
Finally, the Committee arranges visits for its 
members to research establishments, and brings 
them together over an annual lunch and 
occasional informa] dinners. 


ACTION 


The question of action by the Committee was 
referred to with great understanding by Mr. 
Hugh Linstead, M.P., in his article in the 
American magazine Science, to which I have 
already referred :— 

‘* Members of Parliament and Ministers are, 
of course, subjected regularly to the pressure of 
interested bodies over the whole range of 
Government activity. Because of the special 
authority which the Parliamentary and Scien- 
tific Committee has established for itself, it 
would be a most effective machine for this 
purpose, and from time to time it has proved 
itself to be so. But the price of its authority 
is the rigorous standards it has set for itself. 
No industry or group of professional men which 
may, through one body or another, chance to 
be represented on the Committee, acquires 
thereby any right to call upon the Committee 
to sponsor any demand it may want to make 
upon the Government.... It will only be 
where considerations of scientific or national 
importance are clearly shown to be involved that 
the weight of the Committee’s support will be 
given. It is by such selective advocacy that the 
Committee has developed its authority in the 
eyes of the Government and its true value to 
those who support it.” 

Action taken, in fact, by the Parliamentary 
and Scientific Committee over the past few 
years covers a very wide range of subjects. Here 
are just a few general examples :—The Com- 
mittee has, for instance, closely concerned 
itself with the question of salaries for the 
Government Scientific Service. It took up the 
all-important question of income tax in relation 
to the research expenditure of industrial firms, 
a matter on which, it will be agreed, most 
valuable concessions have been made in recent 
income tax legislation. It has also concerned 
itself actively with such matters as the expan- 
sion of scientific and technological manpower, 
both in connection with universities and 
colleges of technology. Other typical matters 
which have come within its purview and range 
of action recently have been such questions as : 

(a) The importation of scientific books and 
journals, and the supply of paper for their 
production here. 

(b) The establishment of a National Research 
and Development Corporation. 

(c) The general organisation of science in 
relation to Government, industry, agriculture 
and medicine. 

(d) The efficient use of steel and other vital 
materials, and a number of other questions in 
which the Committees feels that science and 
technology might be able to assist productivity. 


THE Fue. Inpustry 


It will be recalled that one of the earliest 
reports put out by the Committee towards the 
end of the war—and one which perhaps 
attracted more attention than any other—was 
its first report dealing with coal utilisation 
research. In that, great stress was laid on 
Britain’s dependence on coal as its only main 
raw material and various ways were suggested in 
which coal utilisation research might be 
further developed. It dealt with the use of coal 
as a source of chemicals, recommended an 
extension of the national coal survey and 
generally urged the largest possible increase of 
expendjture on coal utilisation research. It is 
fair to say that that report created really 
nation-wide interest, as well as activity in 
Parliament and Whitehall, and it was one of the 
first reports to stimulate that campaign, which 
has since continued to ensure that even better 
use is made of our coal resources. 

In 1947 the Committee issued two further 
reports. The first, issued during the power 
crisis of 1947, dealt mainly with topical points, 
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but did contain also some ideas with which the 
Committee would probably concern itself 
further when thought fit. There were three 
suggestions in particular :-— 

(1) That there should be some plan worked 
out for the systematic comparison of the fuel 
consumption of different firms engaged in the 
same type of work and for comparing fuel 
efficiency indices, at which firms in any particu- 
lar industry should aim. 

(2) That priority for introduction of oil- 
burning plant in place of coal-burning plant 
should be for those industrial purposes where 
use of liquid fuel is an intrinsic part of the most 
efficient industrial technique. . 

(3) That more attention should be paid to th 
all-important problem of coal preparation. 

The second report dealt mainly with the need 
to give effective priority to the steel supplies 
required by the combustion appliance industry 
of this country. In it, the Committee endorsed 
the view of the combustion appliance makers 
that an annua! saving of some 18 million tons a 
year could be achieved if industry could carry 
out an adequate refitting programme involving 
the use of modern mechanical stokers, forced 
draught furnaces, pulverised fuel firing equip- 
ment, new type horizontal, vertical shell and 
water-tube boilers, and modern metallurgical 
and other process furnaces. 

The Committee is satisfied that the interest 
it has taken in these matters, the representations 
which it has made and the publicity its action 
has received, have all been of substantial value. 


THE FUTURE 


So much for the past. As for the future, the 
Committee would no doubt be prepared, with 
due encouragement and co-operation from its 
scientific and technological membership, to 
continue to iaterest itself in the potentialities 
of fuel technology. 

There has certainly been published during 
recent years a number of facts and statements 
by eminent authorities which would appear to be 
of primary interest to the Committee and would 
certainly appear to provide a basis for action. 

On June 28, 19498, Mr. Legh Jones, the 
managing director of Shell, addressed the 
Parliamentary and Scientific Committee on 
Britain’s £125 million oil refinery programme, 
a development which the Committee felt, after 
hearing him, was most fully justified. Yet his 
paper did cause some members to ask them- 
selves whether, if we are right in spending such 
@ vast sum on the treatment in this country of 
an imported product, we ought not to consider 
spending as great or even greater sums on the 
processing and treatment of our own indigenous 
coal ? 


Co-ORDINATION OF RESEARCH IN Gas, CoaL 
AND THE ELECTRICITY INDUSTRIES 

What progress is being made in the co-ordina- 
tion and expansion of research and development 
with regard to coal utilisation, in particular 
now that the gas, electricity and coal industries 
are nationalised ? This is a question in which 
members of all parties belonging to the 
Parliamentary and Scientific Committee have 
expressed interest. 


CoNCLUSION 


As Mr. Attlee, the Prime Minister, himself 
said when Lord President of the Council :— 

“‘ Parliamentary Committees are very varied 
in their composition and activities, and there 
are some that are regarded by Ministers with 
only a chastened enthusiasm, but the Parlia- 
mentary and Scientific Committee holds a very 
special position. We look upon you as a good 
friend, whose advice is worthy of all considera- 
tion and whose criticism is constructive.” 


—_——_——__—_ 


Rurat Etecrriciry.—The South-Western Elec- 
tricity Board is to start work, before the middle of 
1950, on schemes for taking electricity supplies to 
more than 6000 premises, including 1000 farms, in 
the rural areas of Somerset, Devon and Cornwall. 
These schemes, it is stated, are additional to the 
Board’s major task of augmenting and strengthening 
the high-voltage network and the connection of new 
supplies in urban districts. 
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A Process for “‘ Printed ” 
Electrical Circuits 


WE learn that the Elargol process, which is 
one of the methods of producing ‘“‘ printed ” 
electrical circuits, is now emerging from the 
development stage. The essence of the pro- 
cess is to use a printed circuit, capable of being 
applied by mass production methods to a 
plastics material to replace pre-manufactured 
components, connected and fixed in a chassis 
by means of wires, screws and rivets. In 
practice this technique is capable of eliminating 
many operations in the mass production of 
receiver chassis, deaf aids, radar and electronic 
equipment of all kinds; it involves a radical 
change in ideas of design and construction, 
chemical solutions taking the place of the solder- 
ing iron and plastics presses of the screwdriver. 

In the Elargol circuit-making process, 
developed by Ward Blenkinsop and Co., Ltd., 
the printed wiring is part of the receiver chassis. 
It consists of a line of pure metallic silver 
printed on plastics by a photo-offset method. 
Crossing of wires is easily achieved by drilling 
through the plastics chassis and silvering the 
inside of the drilled hole. Another interesting 
characteristic of the new process is that com- 
ponents may be sited much closer to each other 
than is normal in orthodox wiring lay-outs. 
Neither of these advantages could be secured 
unless the plastic material was easily machined, 
dimensionally stable and a reliable insulant. 
The Bakelite laminated sheet (E.5089/1) that 
is used for this process has an average insula- 
tion resistance of over 500,000 megohms after 
twenty-four hours’ immersion in water when 
tested by the methods laid down in B. 8S. 1137 
(1943). 

Good adhesion is obtained by soldering joints 
directly to the print on the Bakelite laminated 
sheet. An average joint, it is stated, easily 
withstands a pull up to 50 Ib. The heat gener- 
ated during the soldering process has no detri- 
mental effect either on the properties or the 
appearance of the plastics. 

The printed panels can readily be punched or 


. drilled before or after printing to give clean 


tap off holes and screw holes near the edge of 
the sheet; there is no risk of cracking or 
delamination round the punched hole. When 
working within the close limits which printed 
circuit work demands these are useful qualities. 

It will be appreciated that the printed cir- 
cuit technique is not confined to wiring lay-outs. 
For instance, a loop aerial may be placed as a 
frame round the circuitry. Aspect-ratio printed 
resistances and inductance coils of certain values 
may be printed as part of the wiring. The 
printing of coils, which involves the spiral 
lines of silver being in very close proximity, 
is made possible by the excellent surface 
resistivity of the plastics. 





Welding Research and 
Production in America 


On Monday, December 5th, Dr. H. G. Taylor, 
Director of Research of the British Welding 
Research Association, gave a lecture on 
““ Welding Research and Production in the 
U.S.A.,” at a meeting of the Society of Engi- 
neers. 

Dr. Taylor recently visited the U.S.A. 
and Canada with the object of establishing 
personal relations with the Welding Research 
Council of America, and in order to examine 
first-hand American welding research and 
production methods. The visit extended for a 
period of eight weeks and included visits to 
seventeen universities and twenty-six industrial 
establishments. Extracts from Dr. Taylor’s 
remarks are given below. 





The major differences between the organisa- 
tion of welding research in the U.S.A. and this 
country are that American research receives 
no Government support, and that industrial 
firms contribute to specific items of research 
rather than to the general funds of the Research 
Council. The other significant difference is 
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that the Welding Research Council has no 
labagatories of its own, all work being directed 
by large committees comprising representatives 
of all those concerns contributing to tho 
research—though the detailed direction is 
effected by working panels. 

Great interest is being displayed in the 
U.S.A. in the process known here as “* Argon- 
arc”? welding. In America it is known as 
“Heliarc”’ or ‘ Heliweld” or “inert gas- 
shielded arc welding,” the reason for the 
difference being that in this country we are 
restricted to argon as the inert gas for shielding 
the electrode, whereas in the U.S.A. helium 
is also available. The process is much commoner 
inthe U.S.A. than in Great Britain, due to the 
appreciable difference in the price of inert 
gas. For automatic use helium is preferred, 
due to the difference from argon in shape of 
the curves relating arc voltage to arc length. 
In the case of the latter gas the curve is much 
flatter and therefore leads to much less stability 
in arc length where this is automatically con- 
trolled by arc voltage. 

Considerable attention is being given in 
the U.S.A. to resistance welding machines of 
the elaborate automatic type, in which parts 
are fed in and automatically welded together, 
either by spot welding or seam welding, in 
the machine. An example is a_ large 
machine used for fabricating silencers for air- 
craft engines, where the elliptical casings are 
fed in and conveyed through the machine on 
an endless belt. At various stages internal 
parts of the silencers are fed in at right-angles 
to the direction of the conveyor belt and auto- 
matically spot welded in position. There are 
seven distinct parts to the silencer and these are 
secured together by the operation of ninety-six 
welding guns. Five hundred silencer units are 
produced by this machine per hour. A much 
simpler machine illustrates the same principle ; 
used for manufacturing cylinders, the machine 
is supplied and fitted with flat steel sheet of the 
appropriate size, which is rolled to cylindrical 
form and the longitudinal seam- 
welded automatically. This machine is capable 
of producing 1500 cylinders per hour. 

A process in which there has been greater 
activity in the U.S.A. than in England is that 
of pressure welding, which is used to a sub- 
stantial extent for joining oil pipe-lines and 
also in the construction of alloy steel under- 
frames for aircraft. 





Technical Reports 


The Method of High-Speed Mechanical Switching 
Applied to Multiple Oscillograph Measurements and 
its Adaptation for Measurements in Flight. By 
D. H. Peirson, B.Sc., A.Inst.P. Reports and 
Memoranda No. 2231. His Majesty’s Stationery 
Office, London. Price 4s. 6d.—The report describes 
a method of effective simultaneous measurement 
of a number of steady or varying electrical signals 
using a single amplifier and indicating instrument. 
The method has been employed in various aircraft 
for the measurement of resistance strain-gauge 


signals in flight. 





A Tripping Circuit for a Multi-Stage Surge 
Generator, By E. L. White, B.Sc. (Eng.), Grad., 
LE.E. The British Electrical and Allied Industries 
Research Association (Ref. 8/T53). Price 2s. 6d., 
postage 3d.—The method of initiating the discharge 
of a surge generator, which is described in this 
report, has the advantage of obviating the need 
for a long delay cable. It was developed for use in 
various researches undertaken by the Association, 
but may be of interest and use to others. 

The sphere gap in the first stage of an existing 
muiti-stage surge generator has been replaced by two 
equal gaps in series by introducing a third sphere. 
By applying an impulse to the centre sphere when 
the gaps are charged nearly to the breakdown volt- 
age, breakdown can be initiated at a desired instant. 
This tripping impulse is generated by a thyratron 
becoming ionised when a low-voltage impulse is 
applied to its grid, and simultaneously to the sweep 
circuit of the oscillograph. On account of the 
inherent time delay in the ionisation of a thyratron, 
the sweep circuit is initiated before the surge 
generator. A delay cable in the measuring circuit 
is thus rendered unnecessary. Visual or automatic 
methods of controlling the output voltage of the 
generator can be used. 
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A Small Petrol Engine Works 


N order to make possible a much-needed 

increase in the production of its small petrol 
engines, R. A. Lister and Co., Ltd., of Dursley, 
acquired in 1946 the lease of a factory built 
during the war by the Admiralty at Wroughton, 
near Swindon. This factory was originally used 
for the construction of naval gun mountings by 
Marine Mountings, Ltd., and is built on a site 
covering over 7 acres. 

At the outset it was decided that the factory 
should be used for the production of the “‘ D” 
type petrol engine only, and a certain propor- 
tion of its capacity set aside for the manufac- 
ture of engine parts for the parent works. The 
“D” type engine, with a bore of 3in and a 
stroke of 3in, is made to run at three speeds to 
develop 1 h.p. at 500 r.p.m., 14 h.p. at 700r.p.m., 
and 2 h.p. at 1000 r.p.m., and is in considerable 
demand for a wide range of industrial purposes, 
both at home and abroad. 

When the factory was acquired in 1946 two 
senior executives were transferred to it from the 
parent works and, when they had engaged a 
few local workers, an intensive training scheme 
was started. Whilst initial training was in 
progress a production lay-out was planned and. 
equipment installed for the mass production of 
the engines. We were able to see the success 
of this initial work recently during a brief 
visit to the factory, which now employs some 
400 hands and is capable of producing 1000 
engines a week, in addition to many parts for 
other types of engines for the factory at 
Dursley. 

A large number of new machines have been 
laid down in the factory, and all the work fix- 
tures and special tooling used on these machines 
were designed in a new drawing-office and made 
in a well-equipped tool room. At the outset 
it was decided to limit to the utmost 
possible extent lifting of component parts 
to and from the machine tables and to introduce 
pneumatic clamping of work in all fixtures. 
Before the actual work started on tool design 
and manufacture suitable employees were 
selected for training as draughtsmen and tool- 
makers, and their training was directed towards 
the manufacturing methods originally planned. 
The effectiveness of the methods adopted and 


sources, ahd in order to ensure that these parts 
conform to the standards laid down an incom- 
ing material inspection department has been 
introduced. In this department special ‘rigs 
have been installed for 
the complete and rapid 
examination of parts by 
unskilled labour before 
the parts are released 
to the assembly lines. 
Castings for the crank- 
cases, cylinder heads 
and flywheels are deliv- 
ered straight to a small 
stores and inspection 
department at one 
corner of the main pro- 
duction shop. In this 
department special rigs 
have been installed for 
the purpose of checking 
the castings to ensure 
there is sufficient metal 
on them to _ permit 
machining at all essent- 
ial points. The use of 
these rigs prevents the 
possibility of undersize 
castings passing through 
initial machining stages 
before the lack of 
sufficient material to 
permit subsequent op- 
erations is discovered. 
As the castings are 
checked they are placed 
on roller conveyors and 
transferred into the 
main shop. The fly- 
wheels are machined in 
one corner of the shop 
whilst the crankcases 
and cylinder heads pass on to lines which run 
back-to-back down the length of the shop. 
We reproduce on this page a photograph of the 
head of the crankcase machining line from which 
it will be seen that, by the introduction of 
roller conveyors at machine table height, the 
castings can be moved rapidly and without 





CRANKCASE PRODUCTION LINE 


the original planning is now reflected in the 
smooth production flow through the shops and 
the consistent high standard of output. 
Castings and certain standard component 
parts of the engines are obtained from outside 


effort from machine to machine for the various 
milling, drilling and tapping operations. The 
machines used for the production of crankcases 
include an interesting group of special multi- 
head, multi-spindle drilling, tapping and boring 
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machines built by J. Archdale and Co., Ltd. On 
subsequent machines the castings are spot 
faced and the studs inserted. A complete’, 
machined crankcase passes off this line once 
every four minutes during a normal working 
day. Before the castings pass off the end of 
the line to a transverse set of rollers leading 
to the initial assembly line, they are cleaned 
in a chemical wash, rinsed, and dried in a specie 
ally designed continuous automatic plant. Com- 





ENGINE ASSEMBLY LINE 


ponent parts for the engines are made on lines 
of machines down the centre of the shop and 
when finished pass into a section at the lower 
end, where all the sub-assemblies are built up. 
Prominent amongst the machines used for the 
production of component parts is a Newall 
grinder which is used to plunge grind the 
single-throw crankshafts on five diameters at a 
rate of one in 1 minute, 20 seconds. As the 
shafts are ground all diameters are checked 
in one operation on an adjacent Solex air gauge. 

As stated above, the main sub-assemblies 
are built on to the crankcases on transverse 
roller conveyors across the lower end of the 
shop, and it is indicative of the precision 
observed in machining and the efficiency of 
the lay-out that four boys on this line, using 
special tools, can assemble up to 120 engines a 
day. This assembly line is shown in the second 
illustration, where the two lines of roller 
conveyors carrying the cylinder heads and the 
crankcases can be seen meeting in the fore- 
ground. As the engines are assembled they are 
pushed on rollers through an opening in the 
wall at the end of the line into a painting shop. 
After having been sprayed with special paint and 
then stove dried the engines pass on to a roller 
conveyor at the far side of the shop, where the 
carburettors, magnetos, tanks, &c., are fitted. 

The complete engines are then slung on 
special clips hanging from an overhead chain 
conveyor, and are transferred to a large 
test house. As each engine hanging from 
the chain conveyor reaches the end of a roller 
conveyor in the test house a platform automatic- 
ally rises as the suspension clip is released, and 
the engine is lowered to the level of the roller 
conveyor. The roller conveyor runs the length 
of a number of test beds on which the engines 
undergo a four-hours’ running test. 

At the end of its test run each engine is 
transferred to a second set of roller conveyors 
and its crankcase is drained before all parts 
are visually inspected and a final examination 
made to ensure that all bolts, nuts, &c., are 
tight and no parts have loosened during running. 
The engines are then packed and despatched. 
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Metallurgical Topics 


Ductile Cast Iron 


A STRIKING improvement in the strength 
and ductility of cast iron can be brought about 
by making the graphite assume the form of 
nodules, which, unlike flakes, do not interfere 
with the continuity of the matrix or act as 
stress raisers, reducing the mechanical pro- 
perties. Much research has been directed in 
recent years towards the commercial production 
of cast irons, which, in the cast condition, have 
a nodular graphite structure. Foremost among 


of nodular graphite in nickel-carbon and in 
cobalt-carbon alloys had been recognised by 
the B.C.1I.R.A. investigators, but no satisfactory 
process was developed by them for the applica- 
tion of magnesium in industry to the production 
of the nodular form of graphite in cast iron. 

The introduction of magnesium into cast 
iron may, in the hands of the inexperienced, 
have dangerous consequences. The metal 
boils at 1107 deg. Cent. and attempts to intro- 
duce metallic magnesium into molten cast 
iron may have explosive effects, but it may be 


TaBLE I—Mechanical Properties of an Alloyed Double-Treated Nodular Cast Iron (Morrogh and Williams) 
Total C-3-80, Si 2-17, Mn 0-92, 8 0-015, P 0-052, Cu 2-17, Ce 0-054 per cent. 











Transverse Deflection, Tensile Brinell Impact Compression 
Bar size, in rupture stress, in strength, hardness value,* strength, 
tons /sq in tons /sq in number ft-lb tons /sq in 
1-6 67-3 0-30 39-8 260 88 78-9 
1-2 70-0 0-40 35-4 288 | 92 = 
0-875 80-8 0-30 43-1 302 94 — 
0-6 92-3 0-27 46-4 333 = 93-8 


























* Test piece, 0-798in diameter, unnotched (B.S. 1349). 


the organisations which have worked with this 
objective are the British Cast Iron Research 
Association and the International Nickel Com- 
pany, Inc., in conjunction with the Mond Nickel 
Company, Ltd. The process developed by the 
British Cast Iron Research Association! involves 
the addition of a small quantity (e.g., 0-05 per 
cent) of cerium to irons which solidify grey. 
This has the effect of completely suppressing 
the formation of flake graphite and replacing 
it by the nodular variety. The cerium is added 
as mischmetall, an unseparated reduction pro- 
duct from a natural mixture of rare earths, 
containing about 40 per cent of cerium. To 
obtain the best results an inoculant is added 
after the mischmetall. By this double treatment 


added safely and efficiently in the form of a 
nickel-magnesium alloy. A range of addition 
alloys has been evolved to suit particular 
circumstances. The preferred alloys generate 
a steady ebullition on addition, but there is no 
ejection of metal or undue loss of added 
elements. The effect of adding increasing 
amounts of magnesium, followed by inoculation 
in the normal manner, is first to modify the 
original coarse flake graphite giving shcrt, 
thick flakes with rounded edges, and then to 
produce graphite in the spheroidal condition. 
The accompanying changes in mechanical 
properties are shown in Table IT. 

The new process irons are characterised not 
only by their high strength and toughness, but 





Fic. 1—A Bar, 8in by lin by jin, Machined from a Clover-Leaf Block, and Twisted at Room 
Temperature, After Sub-Critical Annealing (Mond Nickel Company) 


a high level of mechanical properties may be 
achieved. Copper and nickel may be present 
in any normal amount without influence on 
the form of the graphite, but carbide-forming 
elements like chromium, molybdenum or 
vanadium must be limited to amounts that do 
not produce white irons. The sulphur content 
also must be low. The mechanical properties 
of a typical cast iron after cerium treatment 
followed by inoculation in the usual manner are 
given in Table I, 

The B.C.1I.R.A. cerium process was published 
in 1948, but for some years previously, the Inter- 
national Nickel Company and the Mond Nickel 
Company had been working on a process for 
treatment of cast iron by magnesium to produce 
a nodular or spheroidal graphite structure 
without heat-treatment, and by 1948 its prac- 
ticability had been confirmed by repeated 
tests carried out on a full scale under actual 
foundry conditions. 

The first descriptions of the magnesium 
process appeared in America,? but The Nickel 
Bulletin for August-September, 1949, contains 
an important article by W. W. Braidwood and 
A. D. Busby®.in which they record British 
experience of the magnesium process and its 
products. The influence of magnesium, and 
also of calcium, in combination with other 
elements if necessary, in causing the formation 


also by the wide range of properties obtainable. 
Normally, the irons “as cast’ have mainly 
pearlitic structures with tensile strengths in 
the range 35 to 45 tons per square inch and 
elongations up to 5 per cent. Short-term 


" 





Taste Il—EHffect of Magnesi Tr t on the 
Mechanical Properties of Cast Iron (Braidwood and 
Busby) 











Condition of graphite 
Flake | Compacted | Spheroidal 
fske | 
Tensile strength, 
tons/eqin ... ...}| 20°3 35-0 45-0 
Yield point, tons/ 
ees —_— 33 
Elongation, per cent} Nil — 3 
Impact value,* ft-lb} 26 45 105 
Brinell hardness 
number .-.| 230 260 275 














* 0-798in diameter, unnotched (B.S. 1349). 


heat-treatment of such irons at sub-critical 
temperature greatly increases ductility. Ten- 
sile strengths of 27 to 32 tons per square 
inch, with elongation values in the range 12 
to 20 per cent are normal after such annealing 
treatment. An indication of the malleability 


of ductile cast iron after sub-critical annealing 
is given by Fig. 1 and by Table III. 

By selection of optimum composition and by 
suitable modification of production technique, 





Fic. 2—Structure of As-Cast Spheroidal-Graphite Cast 
Iron (Table III). Magnification 250 Diameters 
(Mond Nickel Company) 


it is practicable to produce in the “as cast”’ 
condition (without separate, subsequent heat- 
treatment) predominantly ferritic irons with 
tensile strengths in the range 30 to 35 tons per 


TaBLE I1I—Mechanical Properties of a Ductile Cast Iron 
in the Cast Condition and After Annealing for Four 
Hours and for Eight Hours at 725 deg. Cent. (Braid- 
wood and Busby) 




















Annealed 
As cast oo 
(Fig. 2) | 4 hours} 8 hours 
(Fig. 3) 
Tensile strength, tons/sq in ...| 44-6 31-5 30-3 
Yield point, tons/sqin ... ...| 33-0 20-1 20-0 
Elongation, per cent on 2in ... 3-0 13-5 15-0 
Reduction of area, per cent ... 3-6 12-0 14-8 
Impact value, ft-lb (0-45in 
diameter unnotched) .... ...| 12 32 52 
Brinell hardness number 274 170 162 














square inch and elongation values of 10 per cent 
and above. The impact value of ductile cast 
iron is so much greater than that of ordinary 
cast. iron that the testing procedure fairly 





Fic. 3—Structure of the Spheroidal-Graphite Cast Iron 
Annealed at 725 deg. Cent. for Hight Hours (Table 
III). Magnification 250 diameters (Mond Nickel 
Company) 


recently standardised in B.S. 1349 is not 
suitable, since specimens frequently remain 
unbroken, and an unnotched 0-45in diameter 
test piece is therefore used in the Izod machine. 
In Table III the “as cast’ material gives 
105ft-lb with the B.S. 1349 test piece, and the 
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annealed material is unbroken at 120ft-lb. in 
this test. 

Practical trials cariied out under normal 
British foundry conditions have demonstrated 
that the magnesium treatment can readily 
be applied, on a production scale, to metal 
melted in the cupola, and in rotary, crucible 
and electric furnaces, and that castings of 
diverse types, for a variety of purposes, can 
readily be made. Some of these are illustrated 
in Messrs. Braidwood and Busby’s paper. 

Improved elastic properties, fatigue strength, 
resistance to heat and oxidation, which, accord- 
ing to the investigations of Morrogh and Grant, 
are shown by cerium-treated cast iron, are 
characteristic of the whole class of new process 
irons. The field of application of the ductile 
cast irons is very wide; they are suitable for 
many types of casting now made in malleable 
cast iron or steel. Under cover of patent 
applications filed by the Mond Nickel Company 
and its associates, the commercial production 
of castings in magnesium-treated iron is pro- 
ceeding in licensed foundries. Arising from 
this development, and from that sponsored by 
the British Cast Iron Research Association, 
engineers may reasonably anticipate having 
at their disposal what almost amounts to a new 
alloy, and one which should play an important 
part in engineering construction in the future. 
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Water Quenching of Steel Cylinders 


A most effective way of economising alloy 
elements in steel and of obtaining the best 
possible mechanical properties in masses of 
low-alloy steel is water quenching ; but, owing 
to the temperature differences set up in the 
process, the thermal contraction arising from 
decreasing temperature and the expansion 
arising from the transformation of austenite to 
martensite do not occur uniformly over a 
section. If the resulting stresses are not 
relieved by flow they may exceed the fracture 
strength of the steel and cause quenching 
cracks. Quench cracking was the subject of 
several papers read at the last annual con- 
vention of the American Society for Metals.* 

In a paper by J. W. Spretnak and C. Wells, 
on an “ Engineering Analysis of the Problem 
of Quench-Cracking in Steel,” it is stated that; 
in industry, quench cracking occurs in epi- 
demics. These are quite serious in intensity, 
relatively short in duration, and are usually 
separated by long-time periods in which losses 
due to quench cracks are low and intermittent. 
From a statistical survey of thousands of 
results obtained in commercial practice it was 
concluded that the frequency of quenching 
cracks decreased with increased pouring tem- 
perature of the ingot; it was unaffected by 
ingot size and forging reduction; it was 
greatest in forgings made from the bottom third 
of the ingot ; and it was increased by increasing 
carbon content above 0-26 per cent. Below 
this carbon content cracking losses would be 
expected to be insignificant ; above it, variation 
from heat to heat in carbon content is much 
more significant than variation in alloy content 
in affecting the occurrence of quench cracking. 
When the hardenability of the steel was suffi- 
cient to give martensite in the quenched 
cylinders, variations in the measured end- 
quench hardenability from heat to heat were 
insignificant in their effect on cracking; but 
when different compositions showed the same 
hardenability with different martensite-start 
points, the composition with the lower Ms 
point exhibited considerably more cracking. 
Boron, according to the Battelle Memorial 
Institute, has no effect on susceptibility to 





* American Society for Metals, October, 1949. Pres 
prints 13, 14‘and 15. 
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cracking ; though boron increases hardenability, 
it has no appreciable effect on the Ms point. 

Non-uniformity of cooling, due to two or 
more tubes being quenched close together in 
the same tank, may increase the danger of 
cracking. The number of cracked tubes was 
greatest when each tube had one immediate 
neighbour. It was very much less in tubes with 
two immediate neighbours, one on each side ; 
and it was least of all when the tube was 
quenched alone or with no immediate neigh- 
bours. There was, of course, a close relation- 
ship between the temperature down to which 
the tube was quenched and the frequency of 
cracking, interrupted quenching being a recog- 
nised method of avoiding cracks. 

There are other factors not dealt with 
statistically in this paper, such as hydrogen 
content of the steel and surface condition of 
the forgings. Forging laps and even punch 
marks, tool marks or scratches are effective 
stress raisers and may initiate cracking, while 
opinions vary as to the detrimental effect of 
decarburisation in medium-carbon steels, though 
it is agreed that in high-carbon steels it gives 
rise to quenching cracks. 

From an examination of 729 cracked cylinders 
it was possible to distinguish between three 
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depth of #in. With ten seconds of bore lead it 
only occurs when the notch depth is fin. With 
bore leads of more than ten seconds, however 
prolonged, no ID cracking occurs with notch 
depths up to fin. On the other hand, suscepti- 
bility to outside-surface (OD) cracking, not 
evident with bore lead times up to twenty 
seconds, increased rapidly to a maximum in the 
range 75 to 100 seconds and then fell off again ; 
so that with more than 110 seconds bore lead 
no cracking occurred with either type of test 
piece. 

The incidence of cracking is associated with 
the position of the peak ure {or thermal 
midwall), which is also the position at which the 
last portion of the austenite transforms. This 
position is at a radius equal to Vab from the 
centre of the cylinder, where a and 6b are 
inside and outside radii respectively, when 
immersion quenching (assumed to be equally 
effective on outside surface and bore) is used. 
Thus, with a thick cylinder the peak tempera- 
ture and final austenite transformation occur 
considerably nearer the bore than the outside. 
In specimens of the dimensions given above the 
peak temperature occurs at three-fifths of the 
wall thickness from the outside, hence the 
tendency to cracking at the bore surface. A 


types of quenching 

cracks, all of which took Disks Notched on | D Disks Notched on 0 D 
a longitudinal and © Not Cracked © Not Cracked 
radial direction : cracks "= Cracked * Cracked 


through the wall in 3 per 
cent of the cylinders, 
shallow cracks at the 
outside in 17 per cent 
and shallow cracks at 
the bore in 80 per cent of 
the total. This high 
figure may be due to the 
fact that, in a commer- 
cial straight-immersion 
quench of a thick- 
walled cylinder, the final 
austenite transforma- 
tion occurs closer to the 


Depth of Notch in M6 Units. 
So ™~™ BS &H A DH @Y O&O 


bore, thus stressing the 0 

bore region more than 

the outside. Other To ee 
types of quenching were (Spretnak and Busby.) 
adopted experiment- * Bore lead time ’ 


ally: bore surface only, 
outside surface only, 
bore quenched alone for 
a time followed by an 
immersion quench, out- 
side surface quenched 
more severely than in- 
side at first with a reversal later. Of these, the so- 
called ‘‘ pre-bore ” quench (quenching the bore 
alone for a time, arrived at empirically, followed 
by immersion, i.e., simultaneous quenching of 
bore and outside) was found to be.an effective 
remedy against cracking. After a straight- 
immersion quench four cylinders out of twenty- 
four were cracked. Of a subsequent 172 
cylinders, treated with a two-minute pre-bore 
quench, all were found to be free from cracks. 


causing OD cracking. 


PRE-BoRE QUENCHING 


This relatively small amount of evidence of 
the effectiveness of pre-bore quenching (or 
bore-lead quenching, as it is sometimes called) 
was followed by experimental work in which use 
was made of a type of specimen devised by 
Dr. C. Wells and others to test the suscepti- 
bility to quench cracking of hollow cylinders. 
In this test, notched specimens 6-5in outside 
and 2-75in inside diameter, and 0-5in thick, 
are spray quenched in a special apparatus, and 
the minimum depth of notch required to crack 
the specimens is determined. This minimum 
varies inversely as the susceptibility and its 
value in inches is taken as the index of suscepti- 
bility to cracking. 

The test was applied by J. W. Spretnak and 
C. C. Busby to tubes of low- an steel having 
the composition :— 


Percent . Per cent 
Carbon... ... 0°39 Manganese w. §=0°88 
Silicon cue ee OED, Minksl: .... ... 1°26 
Sulphur 0-035 Chromium... ... 0-83 
Phosphorus 0:017 Molybdenum ... 0:27 


Results are shown in Fig. 1. With no bore lead, 
bore-surface (ID) cracking occurred with a notch 





Time of Bore Lead in Seconds. R 





’ signifies the length of time the bore surface i is initially 
quenched before both surfaces are simult y < Area A 
represents combinations of bore lead times and notch depths that will 
cause ID cracking to occur. Similarly, area B represents conditions 


Fic. 1—Effect of Bore Lead Time on Susceptibility to ID and OD Cracking in’ 
l Sp 


t 
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very short bore lead restores the thermal mid- 
wall to the geometrical midwall. In this case 
the overall probability of cracking (ID and OD) 
is at a minimum, as shown after the ten-seconds 
to twenty-seconds pre-bore quench. Further 
increase in the bore lead shifts the position of 
peak temperature towards the outside surface 
and induces cracking at that position (area B of 
Fig. 1). When the pre-bore quenching time 
exceeds 110 seconds a temperature gradient is 
established from bore to outside before the 
effect of immersion is superimposed, and the 
transformation takes place continuously from 
the inner to the outer surface, There is only 
one wave of transformation instead of two 
waves meeting at some point within the section, 
and severe stresses are avoided. 

A pre-bore quench followed by simultaneous 
quenching by immersion of bore and outside is 
an effective remedy for quench cracking in 
hollow cylinders, provided that the proper time 
is selected. Prolonged bore quenching is the 
safest treatment, but may defeat the main 
object of water quenching on account of the 
relatively slow cooling of the steel. In practice 
the short pre-bore quench subjects the steel to 
the most effective hardening, with increased 
immunity from cracking. It would be of 
interest to compare the mechanical properties 
of the steel tube when tempered after the two 
types of crack-avoiding treatment. 

— 

Tue British Atuminiom Company, Ltd., Salis- 

bury House, London Wall, E.C.2, states that on 


and from January Ist its telephone number will 
be Monarch!4422. 1 
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GERMAN METAL INDUSTRIES 


For some considerable time there has been 
in process of publication a series of reports 
embodying critical summaries of the investi- 
gations made by teams of experts into the 
wartime activities of German industries. 
These B.I.0.8. surveys have furnished a key 
to the immense amount of information avail- 
able in the individual reports made by the 
visiting teams to the five or more committees 
or agencies responsible for organising the 
visits, and a guide to the still greater mass of 
unpublished reports and papers in German 
and in English available for inspection at the 
Board of Trade, German Division, Technical 
Information and Documents Unit. More 
than half of the 300 small teams which visited 
the Continent between November, 1944, and 
May, 1947, to cover metallurgical subjects 
alone, dealt with non-ferrous metallurgy. 
Their objectives were more scattered, and the 
information they sought and brought back 
was far more varied, than that accumulated 
by their fellow investigators who had to 
deal with the more completely integrated 
iron and steel industry. The survey of the 
German ferrous metal industry during the 
war years was published some months ago 
and has now been followed by a similar 
report (B.I.0.8. Surveys Report No. 23) on 
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“The Non-Ferrous Metal Industry in Ger- 
many During the Period 1939-1945,” the 
authors of which are Dr. Leslie Aitchison, 
lately Professor of Industrial Metallurgy in 
the University of Birmingham, and Dr. Voya 
Kondic, Lecturer in the same department. 
The condensation of the enormous mass of 
information at the disposal of the authors 
into a concise summary must have been a 
task of considerable magnitude. The report 
is divided into four parts dealing respectively 
with the light metals, the base metals, the 
rare metals and the precious metals. Part I 
(Aluminium and Magnesium) occupies half 
the book, and Part II (Tin, Lead, Zinc, 
Copper and a brief reference to some other 
metals) takes up about one-third of the total 
space. These two parts are each divided into 
sections dealing with smelting and refining, 
casting, wrought fabrication and finishing, 
alloys, uses and applications. At the end of 
each section, and also at the ends of Parts ITI 
and IV, both of which are quite short, there 
is a general bibliography of relevant official 
reports, and also of documents not referred to 
in the survey, but classified as “‘ important,” 
“less important ” and “ comparatively unim- 
portant.” Material to be found in the first 
three sections of Parts I and II is probably of 
the greater interest to metallurgists, while 
the last two sections of each part are more 
likely to appeal to the user. An abstract 
of the contents of the survey will appear ina 
later issue under “Metallurgical Topics.” The 


‘object of these surveys is an attempt to 


answer the question ‘What can Britain 
learn from Germany?” Owing to differ- 
ences in the circumstances under which the 
industries operate in the two countries, the 
amount of information which is directly 
applicable to British conditions is limited, 
but indirectly this account of German war- 
time practice suggests possible innovations 
which may influence the trend of future 
development in this country. This applies 
mainly to various improvements in technique 
and equipment relating to the melting, cast- 
ing and working of the metals and alloys. It 
appears that in no cases were established and 
well-known methods of extraction and refin- 
ing displaced, though various improvements 
in technique were introduced and some novel 
processes were tried out on a laboratory or 
pilot plant scale. 

In assessing the value of the information 
surveyed in this report as an aid to the 
advancement of British practice, it is import- 
ant to distinguish between normal and war- 
time conditions. To take an example, much 
attention was paid to the refining of alumi- 
nium scrap, and use was successfully made of 
the Beck process, at one stage of which 20 or 
30 per cent of magnesium scrap is added to 
the molten aluminium alloy. The alloy is 
subsequently filtered to remove the inter- 
metallic compounds of iron, silicon, manga- 
nese, &c., and the filtered alloy distilled in 
hydrogen at low pressure to drive off the 
magnesium and any zinc, cadmium, anti- 
mony, &c., that there may have been in the 
original alloy. It should be remembered, 
however, that in Germany during the war 
there was a shortage of aluminium, but a good 
supply of aluminium alloy scrap and of mag- 
nesium alloy scrap. These circumstances no 
doubt combined to make the process eco- 
nomically possible. Whether it would be 
economically desirable in other circumstances 
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is open to question. In alternative processes, 
zinc, lead, manganese or mercury were used 
in place of magnesium. It is doubtful 
whether any of these new processes, tried out 
under abnormal wartime conditions in Ger- 
many, would be economic, even if practicable, 
in normal circumstances. Of course, there 
are others which may justifiably be regarded 
as promising, as, for example, the process 
based on the catalytic distillation of alumi- 
nium in the presence of halides. Considera- 
tions such as these illustrate the discrimina- 
tion that will have to be exercised in assessing 
the value to British industry of some of the 
modifications to well-established processes. 
Even as an indication of the trend of German 
post-war developments, the information 
should, in fact, only be used with caution. 
The abnormal conditions still more seriously 
affected the technical and economic standard 
which could reasonably be demanded in 
alloys and metallic products. It would 
probably be true to say that, among the non- 
ferrous materials of construction mentioned 
in the report, all were at least equalled in 
their working properties and most were 
already surpassed by British wartime 
products. 


GREATER SAFETY IN FLIGHT 


Owine to the larger carrying capacity 
of the civil airliners now in general use, the 
loss of life in a bad crash commonly involves 
so many persons that a much wider pub- 
licity is given by the lay Press to such 
unhappy events. There have been several 
instances recently. This publicity leads the 
public to conclude, entirely erroneously, 
that every kind of flying must be grow- 
ing more and more risky. As it happens, 
the figures lately issued in the U.S.A. 
show just the opposite tendency, and if one 
cannot cite equally reassuring figures 
for this country, that is due, in a large part 
at any rate, to our present unavoidable 
reliance, in so large a proportion of our 
airfleets, upon craft not originally designed 
for civil work at all. It is true that the situa- 
tion in this respect is improving, but homo- 
geneity in our equipment is an ideal that 
still lies some way ahead. Hence at present 
we must content ourselves with such other 
statistics as become available to indicate 
the trend towards the greater safety in 
flight naturally to be expected from the 
use in civil fleets of airliners designed for 
that purpose and no other. 

As reported in this journal some years 
ago, the fatality rate for U.S. internal 
civil air-lines during the five years immedi- 
ately before the late war was estimated 
at about eight passengers for every 100 
million passenger-miles flown. We learn 
now from an address by Dr. Furnas, the 
Director of the Cornell Aeronautical Labo- 
ratory, that during the years 1944-48, 
inclusive, the fatality rate sank to as 
low a figure as two, a reduction of no less 
than 75 per cent and the more striking since 
the figure is now below the correspond- 
ing rate for private automobile accidents in 
the U.S. of 2-65 fatalities per 100 million 
passenger-miles. These figures are based 
on American experience, but a lowering 
in the fatality rate is shown also by the 
grouped returns of the large number 
of air-lines belonging to the  Inter- 
national Air Transport Association, which 
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claims that the accident rate for last year 
was almost 40 per cent less than it had been 
in 1947. Comfortirig as much of this is, 
Dr. Furnas checks any tendency towards 
an undue feeling of satisfaction by reminding 
us that the corresponding accident rate for 
American omnibus services is only 0-2, 
and, for passenger trains an almost 
identical figure. Nevertheless these com- 
parative figures do indicate that whereas 
it was once possible to show that aircraft 
were thirty times as dangerous as trains, 
that unfavourable ratio seems now to be 
only about ten. Dr. Furnas’s revelation 
that for American “ personal aircraft’ the 
fatality rate, on the best figures available 
seems to be no less than thirty times 
as high as for commercial air-lines will cause 
astonishment ; it implies that transportation 
by personally flown private aircraft is of 
the order of 300 times as dangerous as 
going by train or bus! Most of such acci- 
dents are attributable, it seems, to some 
form of failure in the fuel system or its 
management. 

The extent to which it may prove prac- 
ticable for accidents to be reduced by im- 
provements in the structural design of air- 
craft is a much debated question. It is 
natural that those mishaps which arise 
from collisions in the air could hardly be 
expected to be much affected by mere 
changes in design, but the unhappy conse- 
quences of many crash landings may cer- 
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tainly be considerably minimised. Suitable 
planning can make it possible for an air- 
frame and its interior fittings to be so 
designed that most of the energy released 
on crash is absorbed by the deformation or 
destruction of the airframe itself, without 
any one of the passengers being subjected 
to a rate of deceleration severe enough to 
cause fatal injury. The power of resistance 
of the human body to deceleration forces is 
higher than might be supposed; it seems, 
indeed, from experiments carried out at 
Cornell and elsewhere, that if appropriately 
supported the body can survive decelera- 
tions as high as 50g, provided they are not 
of long duration. Thus an aeroplane suit- 
ably designed could, on a forced landing, 
be brought from a nominal speed of 100 
m.p.h. to a dead stop within as little as 
8ft without danger to the passengers. It 
has been aptly said that to achieve a markedly 
greater safety ratio by improvements in 
design would be to repeat the gain 
that followed on the railways when steel 
coaches replaced wooden ones. It may 
seem idealistic to aim so high as this, but 
it should be possible to provide in the 
near future as high a safety standard for 
all airliners as is already attained by the 
best; with this achieved one would, it 
seems, prevent most of the accidents which 
arise during take-off, landing or forced 
descent, and that alone would certainly be 
no small gain. 


Literature 


The Specifications and Law on Engineering 
Works. By Waurter C. Sapter. New 
York: John Wiley and Sons, Inc.; London : 
Chapman and Hall, Ltd. 30s. 

THE author of this book modestly refrains 

from stating, on his title page, that he is 

Professor of Civil Engineering in the Uni- 

versity of Michigan, at which seat of learning 

the degree of LL.B. was conferred upon him. 

Nor does he tell us that he is a B.S. of the 

University of Illinois, and an M.S. of the 

M.I.T. (Massachusetts Institute of Tech- 

nology). Small wonder that a man so quali- 

fied has been able to write of the law in its 
relation to engineering. 

At the beginning of Chapter XXIII the 
author predicates that there is a. close rela- 
tionship between the work of the engineering 
profession and the practice of the law. “‘ Well 
advised,” he writes, “is that ambitious engi- 
neer who studies this relationship and plans 
his education accordingly.’”’ He goes on to 
point out that a bachelor’s degree in engi- 
neering may be supplemented with three 
years in a law school, or else the engineering 
student may supplement his technical train- 
ing with legal reading or possibly night- 
school studies. 

Whether the English ‘‘ engineer ”’ properly 
so-called would consider that a knowledge of 
law was essential to him in the practice of his 
profession may be doubtful; but Professor 
Sadler makes it plain that such knowledge 
is very useful to an engineer in the 
United States. Indeed, it would seem that 
those who employ a constructional engineer 
on the other side of the Atlantic expect him 
to know much that in England is left to 
members of other professions. 

In his first chapter he draws attention to 
some of the questions bearing upon the rights 
of property owners to which the engineer 


must have regard when preparing his “‘ pre- 
liminary report.” For instance, when it was 
proposed to construct a ship canal in Florida 
the engineer had to take into consideration 
the possibility that the underground water 
supply for adjacent citrus groves would be 
polluted by salt! The professor also empha- 
sises the importance of technical knowledge 
to the lawyer, citing the case of a young man 
who, when about to enter the legal profession, 
started his career with a steel company. The 
firm was faced with most serious litigation due 
to the alleged infringements of patents in the 
manufacture of steel. For an entire year this 
youth worked in the evening as a common 
labourer in the various departments, acquir- 
ing knowledge that was a contributing factor 
in winning the law suits. Incidentally, he 
eventually became chairman of that steel 
company ! 

Having set forth the substance of certain 
standard forms of contract, with suitable 
annotations to the various clauses, the author 
discusses legal (and illegal !) matters of great 
concern to the engineer, and then, in Chapters 
VII to XIV, deals generally with the law of 
contract. He then discourses upon agency, 
partnership, corporations, sales, patent rights, 
and workmen’s compensation. In Chapter 
XXIII he sets forth in outline the various 
branches of the law with which the engineer 
should make himself familiar. The remaining 
chapters are devoted to the civil or Roman 
law, the English legal system and the 
legal system in the United States. 

It is interesting to notice that through the 
law as administered in the United States there 
runs, like a golden thread, the common law 
of England. Every State can (with certain 
limitations) make its own laws; but our 
Professor makes it clear that even in framing 
Statutes the legislature of every State seems 
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to have regard to rules and principles which 
have long been recognised and acted upon in 
the Mother Country. For instance, in 1676 
the English Parliament adopted “ an Act for 
the Prevention of Fraud and Perjuries,” 
which was, and still is, known as the Statute 
of Frauds. This famous measure, the main 
object of which was to provide that certain 
contracts cannot be enforced unless they are 
put into writing, has been universally adopted 
in America. Again—to take a much more | 
recent instance—an employer’s liability at 
common law for accidents to his workman 
was subject to certain exceptions, e.g., that 
the employer should not be liable if there was 
contributory negligence ; if the accident was 
due to the negligence of a fellow servant ; or 
if the injured man had assumed the risk. All 
those exceptions were removed when our 
Parliament passed the Workmen’s Compensa- 
tion Act. Our example appears to have been 
followed in every State of the Union! One 
curious practice which might well be adopted 
in this country is noted in this book. Its 
object is to eliminate the “ bogus tender.” 
The Professor writes (at page 26): ‘‘ The 
advertisement of construction work for one 
city carries the following: ‘ Each proposal 
must be accompanied by an affidavit by or 
on behalf of the bidder to the effect that the 
proposal is genuine and not sham or collusive 
or made in the interest of or on behalf of any 
person not herein named.’ .. .” 

That a strike—or the possibility of a strike 
—is a matter which the engineer who is 
responsible for framing a contract must take 
into account is made plain by Professor 
Sadler. He refers to a case of Schaeffer v. 
Brunswick Laundry, 183, A. 175, where the 
court held that a nine weeks’ strike of steel 
workers on a construction job was no defence 
(sic) to an action for non-performance. 
““There is considerable doubt,” the author 
adds, ‘‘ whether to-day this would apply to 
strikes in other industries where he (the 
manufacturer) obtains his raw materials. A 
general railroad strike or coal strike is in 
point. Some manufacturers are unwilling to 
assume the risk of strikes, and they insert in 
all their contracts a non-liability clause for 
delays due to strikes.” 

The “ closed shop,” too, is a thing known 
in the States. At common law it was illegal 
to contract that only union labour would be 
hired. This rule, however, was altered in 
the industrialised States by the Taft-Hartley 
Act. 

To summarise the contents of this valuable 
book in the course of a review is im- 
possible. Suffice it to say that the English 
engineer confronted with the task of framing 
a report upon which the terms of a contract: 
for some vast undertaking is to be framed 
will derive much valuable instruction from 
Professor Sadler’s pages. 





Elements of Mechanical Vibration. By 
C. R. Freserae and E. N. KEMLER. 
Second edition. New York: John Wiley 
and Sons, Inc. London: Chapman and 
Hall., Ltd. 22s. 6d. 

THE subject of vibrations’ has received 

considerable attention in the last few years 

in proportion to its importance in all phases 
of present-day engineering. This interest 
is reflected in the number of textbooks 
which have appeared recently and in the 
fact that new editions of existing textbooks 
are appearing comparatively quickly after 
their first printing. These textbooks are of 
the elementary type and aim at presenting 
the fundamentals of the subject to the 
engineer in a way which will be both intel- 
ligible and informative, without being exces- 
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sively mathematical in approach: they do 
not replace the treatises by den Hartog, 
Ker Wilson and Timoshenko, which deal 
with the subject in much greater detail. 

Judged in relation to this practical and 
elementary aim, the volume by Freberg 
and Kemler can be confidently recommended. 
First published in 1943, it has been enlarged 
by the inclusion of entirely new chapters on 
the vibration of beams and on sound and its 
engineering applications. The early chap- 
ters deal in the usual way with the equations 
for free and forced vibrations, with and 
without damping. The matter is well pre- 
sented, the style is lucid, and maintains 
the readers’ interest. The authors, however, 
appear to have the same difficulty as others 
who have introduced the student to this 
subject over the construction of the funda- 
mental equation for free vibrations of a 
spring, in the form :— 

W dz 
9 ae =—kz 

The student requires fully to appreciate 
the reason for the negative sign in this 
equation. In several textbooks which have 
appeared recently this matter has either 
been completely ignored or explained in a 
single sentence, which does not entirely 
answer the student’s problem. Freberg 
and Kemler refer in a long footnote to the 
necessity for the negative sign, without 
explaining how it arises, but remark that : 
““A general method for determining the 
direction of the sign in this equation is 
somewhat more involved.” In view of the 
importance of a full appreciation of this 
point, it is a pity that at least one of the 
textbooks claiming to present the elements 
of the subject has not made this matter 
completely clear. 

Few errors are to be found in this volume 
but one or two minor slips have escaped 
the authors. For instance, a is used for 
angular acceleration, and for absorption 
coefficient although only the latter meaning 
is given in the list of symbols: the damping 
coefficient is referred to at several points 
without definition, and on page 87, in 
Chapter V, the expression kx cos vt occurs 
instead of kx, cos vt. Again, on page 100, 
Wn, 2Nd wag Should have been written for 
w, and ws, in the line following equation 
5.6. On page 101, Fig. 5.22 is incomplete 
in relation to the text. 

Apart from these and a few other minor 
slips, the book shows that the authors have 
taken great care to avoid errors. 

The second edition makes few changes 
to the text as a whole, most of the early 
chapters following the first edition almost 
word for word. The subject of the vibration 
of beams has been removed, however, 
from Chapter IV in the first edition, where 
it was dealt with very briefly and enlarged 
upon to form a chapter on its own. This is 
a welcome addition and the chapter has 
sections on Rayleigh’s method, and the 
energy method for various types of beams. 
The original chapter on the isolation and 
absorption of vibration has a new section 
on vibration instruments, and the new 
chapter on the engineering aspect of sound, 
dealing with terminology, noise measure- 
ment, sound proofing, transmission, and 
absorption should prove a useful introduction 
for the engineer who is not a specialist in 
this field. The chapters on the mobility 
method, and on the analogy between 
mechanical and electrical vibration systems 
are well written and are of interest to those 
who have to work on more complex prob- 
lems. A feature of this volume is the col- 
lection of excellent examples and problems 
at the end of each chapter. They are prac- 











THE ENGINEER 


tical and illustrative, and suggest how the 
fundamentals of the subject can be utilised 
by the engineer in his everyday problems. 

It is becoming increasingly common prac- 
tice to refer to sections, figures, tables and 
equations by a kind of decimal system. 
In the present case this system is used, 
but it cannot be said that it has any advan- 
tage from the point of view of clarity. 
For example, on adjacent pages will be 
found reference to equations, 2.39, 4.1, 
4.2, Figs. Nos. 4.1, 2.7, and sections 4.1, 
4.2, andsoon. The possibilities of confusion 
between figures, sections, &c., are increased 
when the reader is referred back to previous 
chapters. 





Handbook of Industrial Radiology. Edited 
by J. A. CrowrHer. Second edition. 
Edward Arnold Company. Price 21s. 


Ir is five years since this useful little book 
was first published. Now we have a second 
edition, which is chiefly noticeable for the 
many revisions in the text that had become 
desirable. As the editor says in the preface, 
there have been no major changes in the 
principles and practice of Industrial Radio- 
graphy, but there have been improvements 
in X-ray equipment and photographic 
materials. Chapter Four has been enlarged 
to cover new developments in the response 
of photographic materials to X-rays. 
Another valuable revision is in Chapter 
Seven on the preparation of gamma-ray 
units for radiography. There is also an 
extension of the bibliography on Page 161, 
following the chapter on gamma-radiography. 
The section on contrast in Chapter One 
has been extended. The chapter on quan- 
titative measurements in industrial radio- 
logy has been revised, particularly the section 
concerning measurement of dosage rate 
with photo-cell. 

The book presents an up-to-date account 
of industrial radiography on the conven- 
tional lines upon which this subject has 
developed for many years. It is slightly 
disappointing to find that no new informa- 
tion is forthcoming concerning the use of 
new sources of gamma radiation in radio- 
graphy although mention is made of the 
probability of such sources becoming avail- 
able, but no experimental work is reported. 
Their production in adequate concentra- 
tions would obviously be of the utmost 
importance to industry. The employment 
of highly penetrative radiation from the 
Betatron and the Synchrotron is fore- 
shadowed in Chapter Seven. 

A very useful table of absorption coeffi- 
cients is added as an appendix. 
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Obituary 
CHARLES EDGERTON CARPENTER 


News has only recently reached this 
country of the death of Mr. Charles Edgerton 
Carpenter, which occurred on October 21st, 
at his home at 24, Ocean Drive West, 
Stamford, Conn., U.S.A. Mr. Carpenter 
will be remembered by many engineers in 
all parts of the world from his long association 
with the machine tool industry in Europe 
and in the U.S.A. At the time of his death 
he was the American representative of A-B. 
Lunden and Bonthron, of Stockholm. 

Charles Edgerton Carpenter was born in 
Lewes, Delaware, and spent his early years 
in Europe. After graduating at Erlangen 
University in Germany, he returned to the 
U.S.A. to join the staff of the Yale and Towne 
Manufacturing Company. Later, Mr. Car- 
penter was associated with American machine 
tool interests in various parts of the world. 
He was responsible for reorganising the 
Allied Machinery Company, of which he 
became president, and was subsequently 
associated with the activities of the Standard 
Tool Company, Cleveland, Ohio. Mr. Car- 
penter also held appointments with Ingene- 
geren-Vrijburg, of Bandoeng and Sourabaya, 
Netherlands East Indies. 

In July, 1940, Mr. Carpenter became Tech- 
nical Adviser in the Machine Tool Division 
of the British Purchasing Commission in 
Washington, and later on in the war served 
on the Washington staff of the British 
Ministry of Supply. For his services to the 
British Supply Mission during the second 
World War, he was awarded the King’s 
Medal. British engineers and others whose 
duties brought them into contact with the 
Supply Mission will readily recall Mr. Car- 
penter’s genial personality and the assistance 
that he so willingly rendered in the solution 
of many difficult problems. His death is 
mourned by a wide circle of friends through- 
out the world. 





Letters to the Editor 
(We do not hold ourselves resp file for pinions o 
our 





THE WORK OF THE TRANSPORT 
COMMISSION 


Sir,—There is so much with which I agree 
in your article ‘“‘The Work of the Transport 
Commission” in your issue of December 9th 
that it seems all the greater pity that your 
opening remarks regarding inland transport 
generally, and, by implication, road passenger 
transport in particular, should have been based 
upon false premises. 

(1) You say, “ For nationalised inland trans- 
port has come to stay... .” 

In the first place, it is quite remarkable to 
what a small degree inland transport is, or ever 
will be, nationalised. 

On the road haulage side, as a beginning, 
it is unlikely that the Commission will ever 
have more than a comparatively small interest. 
The main exception, of course, is in the exemp- 
tion from State ownership of the short-distance 
lorries ; but among the long-distance lorries also 
there are a large number of specialised services, 
such as those relating to meat, bulk liquids, 
&c., which are left free. The result is that out 
of the present total of 150,000 vehicles operating 
under ‘‘ A ”’ and “‘ B ” licences, the Commission 
does not expect to acquire more than 40,000, 
that is to say, about one quarter. To the total 
of those remaining outside must be added the 
enormous and rapidly increasing number of 
““C ” licences. 

Measured in terms of licence holders, the 
Commission may eventually acquire about 
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3000 “A” and “B” licensed undertakings 
out of 50,000, or about 6 per cent. 

Harbours—more ‘exactly under the Act, 
‘trade harbours’”’—are dealt with on very 
similar lines to road passenger transport. 
There may be nationalisation, State control, or 
no change at all. Certainly there is no com- 
pulsory nationalisation. 

Section 66 (2) provides that ‘‘ the Commission 
shall keep the trade harbours under review 
with a view to determining whether the powers 
conferred on them by this Section should be 
exercised... .” 

As to the barges, the Commission has no 
right to acquire them without agreement, though 
the Act introduces a licensing system when they 
operate over inland waterways vested in the 
Commission. 

With regard to coastal shipping, the Com- 
mission has no more than a fatherly interest. 
It has power to enter into agreements for 
general co-ordination of such matters as the 
through carriage of goods and for through 
rates, but it has no powers whatever of com- 
pulsory acquisition. 

Motor-cars and motor cycles are, of course, 
not touched by the Act, but as they are an 
integral part of inland transport they cannot 
be ignored as competitors to the Commission’s 
bus services. Indeed, the Financial Times has 
recently pointed out that there may be a real 
threat to motorists’ petrol for this reason. 

The provincial bus industry has been dealt 
with, as already pointed out, very much on the 
lines of harbours. It is in this connection, par- 
ticularly, that I am quarrelling with the 
impression given by your article. 

Without going into details of the “ area 
scheme procedure,” provided for in Part IV 
of the Act, it is sufficient to say that, since the 
Act became law only two area schemes have 
been heard of, i.e., in the North-East and 
Eastern Counties, and the latter only very 
recently. Opposition to the North-East area 
scheme has been so intense that, after twelve 
months of its inception, it is still barely beyond 
the preliminary stage. So far as is known no 
draft has yet been submitted to the Minister. 
Opposition has come from all quarters—from 
the operators, from the local authorities, from 
the ratepayers, from Chambers of Trade, from 
Chambers of Commerce, and, most significant 
of all, from the general public. 

Whatever happens at the next Election, it 
is quite clear that the future of road passenger 
transport is, as Parliament clearly intended it 
to be, still very much in the air. You will be 
aware that there is no compulsion upon the 
Commission to proceed with nationalisation 
schemes, or to make any change in the present 
system of ownership, and the whole tenor of 
Part IV of the Act is permissive. 

(2) You continue, “‘...and no _ political 
party now has any immediate intention of 
repealing the legislation involved.” 

I must point out that this remark reads 
rather strangely in view of categorical 
statements made by and on behalf of the Con- 
servative Party, 

It is true that two large omnibus groups— 
the Tilling Group and the 8.M.T. Group—last 
year sold out their interests (many think mis- 
guidedly) to the Commission. As a result of the 
publicity attached to these deals a misleading 
impression has been gained in some quarters 
that most of the provincial industry already 
belongs to the Government. This is quite 
fallacious. Measured in terms of vehicles, 
i.e., buses, trolleybuses and trams, about 79 
per cent of the provincial industry is still under 
private or municipal enterprise. 

I think it right to ask you to give publicity 
to this letter as your article is bound to create 
a wrong and defeatist impression regarding the 
extent and success of the widespread opposition 
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to the threat of nationalisation for the provincial 
road passenger transport industry. 
PetTErR YORKE, 
Director 
The British Omnibus Companies 
Public Relations Committee, 
88, Kingsway, 
London, W.C.2, 
December 21st. 

{Our thanks are due to Mr. Yorke for making 
so much information available in ‘‘ peptonised ”’ 
form. But in one respect we must protest that 
he implicitly accuses us of writing something 
we did not write. The words “ nationalised 
inland transport’? do not and cannot mean 
that all inland transport (not to mention 
harbours and coastwise shipping!) has been 
nationalised. They refer only to those sections 
of inland transport that have been nationalised, 
a field, as Mr. Yorke points out, that is very 
much more restricted. 

Mr. Yorke is, of course, right in his references 
to Conservative Party Policy. The “ Right 
Road for Britain ’’ states that “ a Conservative 
Government will proceed to sell back to free 
enterprise those sections of the road haulage 
industry which have been nationalised,” and 
in relation to nationalised road passenger trans- 
port undertakings that it will “‘ wherever 
possible ’’ return them to their former owners. 
But, nevertheless, our sin seems venial. For 
though we were strongly opposed to the 
inclusion of any forms of road transport under 
the transport nationalisation measure and 
remain just as much opposed to further exten- 
sion of nationalisation of road transport now, 
we doubt the practicability satisfactorily of 
** unscrambling the omelette ’’ so far as it has 
already been “ cooked,” or, indeed, the advis- 
ability on grounds of national interest of further 
disturbing the transport industry by the 
attempt; unless, of course—a very unlikely 
event at present—both Conservatives and 
Socialists agree upon the policy to be pursued. 
For who would buy back a haulage or other 
transport concern unless assured that when 
next returned to power the Socialists would not 
re-nationalise it ? 

But, of course, these views constitute an 
opinion, whereas the statement of which Mr. 
Yorke complains was factual. Our apologies 
are due.—Eb., THE E.] 





DRAWING AN APPROXIMATION TO AN 
ELLIPSE 


Srr,—I should like a few words in reply to 
Mr. Chaplin’s letter on page 676 of your issue 
of December 9th, and I begin with his post- 
script. Of course, the values of r and tan @ 
which he gives are right and I admit careless 
proof reading. 

I had not forgotten the two pins and the 
cotton which are still very useful with chalk 
and a blackboard, but less so with ink and 
tracing cloth. Incidentally, I have graduated 
from the use of this method for a variation from 
the circle for marbles to its use now for clock 
golf. 

I wonder whether Mr. Chaplin will justify 
his value of 7’ corresponding to K=0-8. I 
believe his expression for 7’ has a minimum 


2 
value (about 0-918) when i. and that 


0-928 is nearly correct in place of 0-906. 

I am interested in Mr. Chaplin’s method, 
which is new to me—and which gives the correct 
radius of curvature at defined points—but I 
remain of the opinion that my method has 
value for the use of the draughtsman, who is 
more often concerned to produce, easily, an 
approximation which looks good, than with 
more labour to produce another approximation 
which is difficult for the tracer to follow. It is 
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not as easy to fit the transitions with a French 
curve and a ruling pen as to use the compasses 
alone in my method. 

Lastly, and I have reached his first para- 
graph, I think Mr. Chaplin need not have 
deduced how I chose my circles. Surely the 
diagram superimposed on the graph grid com- 
pletely defines my chosen circles. 

A. P. Marston 

Dudley, December 21st. 


SHORT NOTICES 


Radio Frequency Heating. By L. Hartshorn. 
London: George Allen and Unwin, Lid., 
Ruskin House, 40, Museum Street, W.C.1. 
Price 21s.—This book covers radio- 
frequency heating in its two broad branches— 
induction heating as applied to metals and 
dielectric heating as applied to non-metals. 
The declared purpose of the book is to give a 
general account of these two processes, empha- 
sising their physical principles and the factors 
that should be appreciated by the potential 
user, rather than to concentrate on the 
particular knowledge required by the specialist 
manufacturer of rf. heating equipment. 
Accordingly, the author treats his subject from 
first principles, introducing no more mathe- 
matics than is necessary for a clear under- 
standing of the physics of the processes. 
Originating in a series of lectures and paper 
given by the author before various learned 
societies, the material for the book has been 
expanded to give a systematic account of the 
subject, beginning with a brief, but explicit, 
introductory chapter on radio frequency heat- 
ing, followed by a chapter on radio frequency 
generators. The bulk of the text is concerned 
with induction heating and dielectric heating 
and the principles and applications of each of 
these processes are dealt with separately. 
Finally, there is a short chapter containing notes 
on costs and on the history of radio frequency 
heating. Each chapter concludes with a useful 
bibliography, which is intended to be repre- 
sentative rather than complete. Altogether 
this book constitutes a praiseworthy attempt to 
give a simple and orderly survey of the prin- 
ciples and practice of radio frequency heating, 
the more so because the existing literature on 
the subject is as diffuse as it is voluminous. 





Basié Technical Electricity. By Professor H. 
Cotton, M.B.E., D.Sc., M.I.E.E. London: 
Cleaver-Hume Press, Ltd., 42a, South Audley 
Street, W.1. Price 8s. 6d.—A new book on 


‘ technical electricity may justify its publication 


if it makes a new approach to the subject for 
the benefit of a particular readership. The 
elements of this condition are fulfilled in the 
book under review, for it is the first, and in 
every sense the foundation, of the projected 
‘**Cleaver-Hume Electrical Series.” All the 
books in this series, covering various branches 
of electrical engineering, are being written for 
people studying in their spare time, perhaps 
without access to apparatus and perhaps with- 
out the objective of an examination. Professor 
Cotton, who is general editor of the series, is 
well fitted to write the first book containing, 
as it does, the fundamental knowledge upon 
which the remainder will be based. The text, 
which is partly adapted from the author’s 
* Principles of Electricity,” is simple and lucid. 
By introducing his subject with an outline of 
the mechanism of the atom Professor Cotton 
aims to begin by explaining what electricity is, 
instead of circumventing the topic. Upon the 
simple conception of the structure of the atom 
the book then proceeds to establish an under- 
standing of current flow, electrical resistance, 
the heating and chemical effects of current, 
magnetism and electromagnetism, which forms 
the basis of the whole subject of electrical 
machinery. To complete the book there are 
short chapters on static electricity, electrical 
measurements and electrical units, followed by 
test questions and answers to the numerical 
problems. 
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3.2. MULTI-TRAVEL 


3.3. MULTI-VOLUME 


34, WITH LOCKS 





BE SHOWN IN THEIR 
RELATIVE 
MAGNITUDES , 
TRAVELS ETC. 





STANDARDISED HYDRAULIC SYMBOLS 
A. ELEMENTARY B. TYPICAL A. ELEMENTARY B. TYPICAL 
COMPONENT SYMBOL FULL SYMBOL REMARKS COMPONENT SYMBOL FULL SYMBOL ween assed 
1. PUMP 7, RELIEF VALVE 
Li. POWER 2 “1 } 
B SYMBOLS 
—-| APPROXIMATELY 
L2. HAND TO SHAPE 
PILOT VALVE TYPE 
2. TANK 
miata 2. REDUCING VALVE 
APPROXIMATELY aH 
TO SHAPE , WITH 
FILTERS ETC. 
3. ACTUATING 
CYLINDER (JACK) 
3.1. SIMPLE B SYMBOLS SHOULD 





9. PRESSURE . 
CONTROL VALVE 








REPRESENT LOCK 
ACTION 
DIAGRAMMATICALLY 
iF PRACTICABLE 


8B SYMBOLS MAY 
BE ELABORATED IF 
APPROPRIATE . 





WO. HYDRAULIC LOCK 
10.1. ONE WAY 





4. ACCUMUL ATOR 





10.2. TWO WaY 














S. SELECTOR 


S.A. 2-WAY 
(L&. cock) 


5.2.3-WAY 


5.3. 4-WAY 


5.4. COMPLEX 


B SYMBOLS SHOULD 
REPRESENT 
CONSTRUCTION OF 
cock (screw 
COCK AS SHOWN ) 


i. SHUTTLE VALVE 





12.NON RETURN VALVE 





B SYMBOLS SHOULD 
REPRESENT 
CONSTRUCTION 
(POPPET AND SLIDE 
TYPES OF PARTICULAR 
CONSTRUCTION 
SHOWN.) 


(CHECK VALVE ) 


NOTE METHOD OF 
DRAWING VALVE SEAT 
ON THIS AND OTHER 
SYMBOLS 





3. RESTRICTOR 
13.1. TWO WAY 


13.2. ONE WAY 
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CONSTRUCTION 

( POPPET AND SLIDE 
TYPES OF PARTICULAR 
CONSTRUCTION 
SHOWN. } 





14. FLOW DIVIDER 











BOTH A AND B SYMBOLS MAY HAVE TO BE REPRESENTED BY 
DIAGRAMMATIC REPRESENTATION OF ACTUAL UNIT 

IN CERTAIN CASES THE A SYMBOL CAN BEST BE MADE UP 
OF TWO OR MORE SIMPLE SYMBOLS WITH A NOTE 
RELATING TO THEIR INTERCONNECTION 


1S. FLOW REGULATOR 
OR THROTTLE 


MAY BE REPRESENTED 
BY BLOCK DIAGRAM 
ON SIMPLE DIAGRAM 





16. HYDRAULIC FUSE 





6. AUTOMATIC 
UNLOADING 
VALVE 








: 





B SYMBOL SHOWN IS 
MERELY THE 
ELEMENTARY TYPE . 
ACTUAL VALVES ARE 


MORE COMPLICATED BUT 
CAN BE REPRESENTED 


FAITHFULLY BY 
SUITABLE DIAGRAM 





NORMALLY NOT SHOWN 
ON SIMPLE DIAGRAM . 





17. FLEXIBLE PIPE 





18. PRESSURE GAUGE 
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1. ONE WAY FLOW. 
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2 TWO WAY FLOW 
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PIPE LINE CONVENTIONS. 





3. EMERGENCY FLOW. 


4 PIPE CONNECTION INTERNAL. 
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5. PIPE CONNECTION EXTERNAL 


——— 


6. PIPES CROSSING 
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Standardisation of 


By H. G. 


|S agar line diagrams are necessary 
for the explanation and description of all 
hydraulic systems. Such diagrams appear 
in each issue of this and other publications 
when dealing with hydraulic problems. 
It will have already been apparent to the 
hydraulic engineer that no comprehersive 
standard exists for the preparation of these 
diagrams, existing methods ranging from 
simple block diagrams (Fig. 1) to complicated 
artists’ half-tone or line drawings (Figs. 2, 
and 3). Efforts have been made by the 
British Standards Institution, in the pub- 
lication of “‘ Graphical Symbols for General 
Engiueering,”’ to standardise methods applic- 
able to at least the simplest and commonest 
elements of hydraulic or steam systems. 
Publication of Part I, “ Pipes and Valves,” 
of B.S. 1553 has already oc urred, and 
that of others is imminent. This type of 
symbol may be suitable for the elementary 
type of diagram but the complete or com- 
prehensive diagram of an extensive hydraulic 
system, as, for example, on a milling machine, 
requires more descriptive and less symbolic 
* symbols.” 

It may ve of interest to outline British 
aeronautical practice arising from a standard 
drawn up during the war by British specia- 
list aeroplane hydraulic manufacturers ; this 
standard was subsequently adopted by the 
Ministry of Supply for national (aeronautical) 
use. The author has been fortunate in 
being associated with the venture from its 
initiation. It was considered particularly 
important uot to be unduly influenced by 
electric practice, where symbols are often 
more arbitrary than “‘ constructional.” 

It is believed that three types of diagrams 
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Hydraulic Symbols 


CONWAY 


are needed for full comprehension of a com- 
plex hydraulic system :— 

(a) A simple condensed diagram illustrat- 
ing the principle of the system. 

(6) A complete detailed theoretical dia- 
gram showing the whole system in its entirety. 
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concern the hydraulic engineer and where 
standardisation is needed. 


THe Smowpte DiackamM 


The elementary diagram should include 
only such items as are necessary to under- 
stand how the system operates. For example, 
whether a constant displacement pump 
with unloading valve or a variable delivery 
pump is used; whether the system is 
double acting or single acting; whether it 
is open or closed circuit, &c. 

It is therefore desirable to eliminate 
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(c) A perspective drawing showing the 
physical location of all components in the 
machine, vehicle or aeroplane. 

It is the first two of these diagrams which 
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refinements in the system, such as filters or 
restriction valves; or the duplication of 
items such as actuating jacks or cylinders, 
the system being equally comprehensible 
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if one unit is shown when in reality several 
units are installed in parallel. 
It is aiso unnecessary for the comprehen- 
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are shown on page 772 and are more or less 
self-explanatory. New symbols can be 
drawn up on similar lines to suit particular 
requirements or con- 
structions. An ex- 
ample of a simplified 

















system with these 
symbols is shown in 
Fig. 5. Its compre- 
hensibility in compar- 








ison with the circuit 











shown in Fig. 1, for 





example, will be ap- 








parent. 


THE COMPLETE 
DIAGRAM 

















This diagram is 
equivalent to an elec- 





trical or radio wiring 
diagram and must be 
as complete and ac- 








curate as possible. If 





the purpose of the 





simple diagram is to 








facilitate instruction 
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in the principles of the 
system, the compiete 
diagram is to enable 
each component to be 
located and its func- 
tion determined; it 
is the essential diagram 
for the hydraulic 
engineer and the ser- 
vicing mechanic. 
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sion of the operation of the system to have 
constructional features of the components 
revealed. A selector can be shown in its 








Certain _ principles 
have therefore been 
formulated for the 
preparation of this 
diagram nd its 
symbols :— 


(a) Every compon- 

ent in the system must be included. 
(6) Components should be disposed on 
the drawing with some general regard to the 
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simplest rotary or slide form irrespective of 
whether it is fitted with poppet valves, &c., 
or not. An unloading valve can best be 


left as a block diagram since its construction 
does not normally affect the basic operation 
of the system. 

The general features of recommendations 
for the main symbols of the elementary type 


arrangement on the machine or vehicle, &c. 
That is, by arranging items to the right and 
left, top and bottom of the drawing more or 
less as they are in the machine, within the 
inherent limitations of the drawing shape and 
size. 

(c) Some regard should be paid to the 
relative size of similar components; e.g., 
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large and small actuating cylinders should 
be shown appropriately. 

(d) Symbols should be chosen which illus- 
trate the principal constructional features 
of the component. A poppet selector should 
be shown with valves, a slide selector with 
a slide, &c. This should not, however, be 
allowed to interfere with the simplicity of 
the symbol which is necessary for easy 
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understanding; there is scope here for 
ingenuity and judgment in creating new 
symbols. (In one or two cases, e.g., pumps, 
it may be preferable not to attempt a “ con- 
stractional ’’ symbol.) 

(e) While pipe to pipe line connections 
should not normally be shown all tee and 
cross, connections should be shown as faith- 
fully as possible. Internal connections should 
be made with a dot, and the various symbols 
which represent a complete unit should be 
boxed in with dotted lines. 

(f) Pressure settings of relief valves, 
reducing valves and the like should be 
indicated close to the symbols. 

(g) Pipe sizes should be indicated where 
possible. 

Representative symbols for the complete 
diagram are shown on page 772. Further 
symbols for particular constructions can 
readily be created on similar lines. 

A complete theoretical diagram on these 
lines is reproduced in Fig. 4. It is believed 
that the superiority of this type of diagram 
over other types (Figs. 2 and 3) will also be 
readily apparent. 


Prre-LinE CONVENTIONS 


Certain conventions which have been 
adopted for piping and to show the direction 
of flow are illustrated on page 772. Although 
B.S. 1553 recommends breaking one pipe 
where it crosses another, “looping” may 
be preferred to avoid mistakes, especially on 
small scale diagrams. In the case of 
printed diagrams additional use may, of 
course, be made of multi-colour printing to 
identify different circuits; this is obviously 
desirable for instruction books, &c., but is 
not practicable for engineering drawings. 


———_-——— 


Sounp Repropuction EQUIPMENT IN EXETER 
CATHEDRAL.—Advantage is being taken of the 
rebuilding of the bomb-damaged part of Exeter 
cathedral to improve the acoustic conditions by 
installing sound reproduction equipment manufac- 
tured by Philips Electrical, Ltd. The complete 
system will comprise twelve microphones and thirty- 
two loudspeakers, all of which will be operated by 
automatic switching from a three-tier console- 
mounted equipment near the choir stalls. To over- 
come the trouble associated with long reverberation 
time the loudspeakers will be incorporated in the 
lighting pendants. 
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A 14 Cubic Foot Concrete 
Mixer 

A NON-TILTING drum concrete mixer, with 
a mixed batch capacity of 14 cubic feet, 
which is now being made by Stothert and Pitt, 
Ltd., of Bath, is illustrated in the accompanying 
engraving. ‘The machine is mounted on a 
fabricated rolled steel truck carried on four 
pressed steel wheels and having a swivelling 
front axle. Ratchet operated screw jacks at 
each corner of the frame can be extended to 
support the machine and provide complete 
stability when it is in operation. This form 
of truck is fitted when the machine is fitted 
with a pivot loader ; when it is used with a 
rising loader it can be mounted on an under- 
structure to give a discharge height of 5ft 6in 
from the lip of a fixed discharge chute. 

The machine is driven by a radiator-cooled 
Lister petrol or oil engine through a 2: 1 reduc- 
tion gear and a clutch. Drive from the engine 
is transmitted to the drum-shaft by means of 
Renold Duplex roller chains and machine cut 
sprockets, an automatic chain tensioning cam 
being incorporated. The engine unit is mounted 
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CONCRETE MIXER 


on the main frame and is enclosed by a mild 
steel housing having removable panels, which 
give access for cleaning and maintenance 
purposes. 

The shell of the mixing drum consists of a 
single steel cylinder of jin plate, with elec- 
trically welded }in-thick pressed steel ends. 
The end pressings embody an effective means 
of reducing the passing of concrete droppings 
to the outside of the drum. Two runway 
tracks of machined mild steel are attached to 
the drum, which is rotated through a gear 
ring composed of six replaceable segments 
bolted to a continuous flange welded to the 
shell plate. Within the mixing drum eight 
mild steel hopper blades are used in conjunc- 
tion with eight auxiliary blades to give fast 
and efficient mixing combined with rapid 
discharge. The gear-ring flange and the blades, 
which are easily renewable when worn, also 
serve to reinforce the drum shell. The drum 
revolves on four chilled iron roller treads 
bolted to cast iron hubs in which are mounted 
Timken taper roller bearings. 

The mixer can be charged with a pivot 
loader skip, a rising side-loader or a fixed 
batch hopper. The pivoted charging skip holds 
a maximum unmixed batch of 21 cubic feet 
and is lifted by two falls of steel wire rope from 
the top hoist shaft barrels. This skip is mounted 
on an axle, about which it pivots and tilts as 
it moves upwards to a steep discharge angle, 
where the mouth enters well into the drum. 
The smooth, unbroken internal lines of the 
skip assisted by an automatic shaker gear, 
give clean and rapid discharge of materials 
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into the drum. A rising loader skip similar to 
that described above is fitted with an additional 
axle at the rear and is supported by four cast 
iron rollers. These rollers run inside channel 
runways, which can be extended to suit various 
heights of discharge. 

The alternative batch hopper is built of 
mild steel plate suitably stiffened and mounted 
on a high tensile steel shaft, which is free to 
revolve in a similar manner to the pivot loader. 
This shaft is connected to the hopper door by 
a self-locking link mechanism, so that as the 
hopper shaft is rotated and the door is opened 
a shaker gear comes into operation to give 
rapid and clean discharge of materials. The 
gear is hand operated and the batch hopper 
door is automatically locked in the closed 
position. The hopper is held by means of links 
at each side, which permit its free vertical 
movement. 

For the automatic shaker gear two cams are 
bolted diametrically opposite one another on the 
end pressing on the drum feed side. These cams 
come into contact with a mild steel bellcrank 
lever on each side of the frame, and the skip 
pivot shaft, when in the discharging position, 
is raised by the bellcrank levers. When the 
cams release the levers the skip receives a 
sharp jolt. This jolting action on the skip 
pivot shaft occurs only when the skip is dis- 
charging material. The jolting gear can be 
immobilised by swinging the skip pivot shaft 
cams out of position and the magnitude of the 
jolt can be varied by adjusting the setting of 
the cams. 

A driving pinion is fitted on the drum shaft 
in addition to the main hoist barrel. The hoist 
barrel is operated by means of a cone clutch 
on one side and a fixed brake cone on the other. 
The clutch and brake cones are operated by the 
same lever. A knock-out lever, mounted on 
the top hoist shaft connects with the clutch 
and brake operating lever and automatically 
controls the movement of the skip when dis- 
charging. 

The top hoist shaft mounted on the upper 
framework has at one end a hoist wheel which 
is driven from the drive-shaft hoist barrel by 
a wire rope. Two barrels, one on each side of 
the frame, take the two falls of wire rope 
used to operate the skip. 

Mixed material is discharged from the drum 
through a swinging spout pivoted above the 
drum opening. A hand operated lever locks 
this spout in either the raised or the lowered 
position. 

A fabricated syphon water tank fitted on 
the mixer is arranged for adjustment between 
the limits of 2-16 gallons. 

A three-way plug cock fitted directly under 
the tank is operated by a lever which, when 
moved in one direction, permits the entry of 
water from the mains into the tank; 
movement in the opposite direction discharges 
the automatically measured amount of water 
into the mixing drum. The tank is fitted with 
an air release valve, which immediately closes 
when the tank is full. A gauge glass shows 
the operator when the tank is full and, in con- 
junction with a calibrated scale, indicates the 
quantity of water that has been discharged. 
Water discharge is adjusted by means of a 
hand-screw at the top of the tank. 





Aluminium for Timber Kiln 
Doors 


A sET of composite doors consisting of alumi- 
nium sheets built upon a wooden framework 
has been fitted to a battery of large timber 
drying kilns at the works of Harris Lebus, 
Ltd., of Finsbury, N.16. These kiln doors, 
which are exposed in service to severe conditions 
of heat and acidic moisture are generally 
built up of laminated timber with a water- 
proof material inserted between the lamina- 
tions. A door of timber construction rarely 
has an effective life of more than five years, 
even when built of good-class material and 
carefully maintained. Once the condition of a 
timber door begins to deteriorate it is difficult 
to keep it airtight despite minor repairs and 


775 


adjustments—a fact which will be appreciated 
when it is pointed out that the doors used on 
the kilns in these works are up to 12ft high 
and 18ft wide. 

When a new set of doors was needed recently 
for a kiln, it was decided to use aluminium sheets 
in their construction, and the design adopted 
can be seen in the illustration below. A 
laminated skeleton framework of about 6in 
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ALUMINIUM KILN DOOR 


by 2in timber was clad with aluminium sheet- 
ing. The sheeting was screwed down to the 
framework with aluminium alloy wood screws 
through lin by in aluminium butt straps, 
all the sheets and butt straps being bedded 
down with “ Duralac.” The compartments 
formed between the aluminium skins and the 
framework were filled with 2in thick ‘‘ Onazote ” 
insulating material. Apart from the main 
hinge frame, which was made of light gauge 
tubular steel, all other metal components, 
the refrigerator-type clamps, hinge pins, bolts, 
nuts, &c., were made from aluminium 
alloy. 

The new doors are particularly clean in 
appearance and despite their size can be 
easily opened and closed by the operatives. 
We are informed that the design and construc- 
tion of the doors was carried out by the firm’s 
engineering department and the aluminium 
sheets and sections were supplied by the 
British Aluminium Company, Ltd. 





British Standards Institution 
All British Standard Specifications can be obtained from 
the Publications Depariment of the Institution at 28, 
Victoria Street, London, S.W.1. 
DIMENSIONING AND TOLERANCING 


No. 308: Part II. When the current edition of 
B.S. 308, engineering drawing office practice, was 
published, an announcement was made that the 
subject of tolerancing would be dealt with in a 
separate publication. 

A t B.S. 308: Part II, Dimensioning and 
Tolerancing, is now in circulation for comment. 
It is based on the work of an Inter-Services Com- 
mittee appointed to devise a basic system for 
dimensioning and tolerancing drawings of arma- 
ments, and throughout the drafting stage in the 
preparation of this provisional standard, members 
of the B.S.I. Technical Committee for Dimension- 
ing and Tolerancing have been collaborating with 
the Inter-Services Committee. 

The subject is a difficult one and a period of 
five months (until March 31, 1950) has been allowed 
for comment in order to give industry an oppor- 
tunity to appreciate fully the implications of the 
system as applied to industrial practice. 

It is desirable that a common system, equally 
acceptable to the needs of industry and the services, 
should be evolved, and that the present oppor- 
tunity for commenting on the draft, before it is 
approved as a British Standard, should be widely 
known and used. 
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Furnace Design and Practice* 
By Professor R. J. SARJANT, O.B.E., D.Sc.t 
No. I—(Continued from page 746, Dec. 23rd) 


Heat Loss tnto or through the Furnace Struc- 
ture.—Application of machine methods enables 
accurate computation to be made of the heat 
loss through the furnace structure (Sarjant, 
1945). A proper understanding of the relation 
between heat storage and its variation with 
time, and with the rate of heat loss from the 
outer surface, is necessary before deciding the 
optimum refractory and insulation thickness 
required for a particular duty. For certain 
types of cyclic operations it may be preferable to 
choose from two possible structures the one 
from which the rate of external heat loss is the 
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operating charges, and economise in shop floor 
space. uently other advantages may 
follow, because of the high standard of tem- 
perature uniformly practicable. 

The Open-Hearth Furnace.—A striking example 
in which mechanisation and instrumentation 
has brought improvement in all-round effi- 
ciency is that of the open-hearth furnace. The 
critical features of this type of plant arise from 
the high temperatures involved and the 
standard of the refinement required in the 
metallurgical operation. For optimum output 
the furnace must be maintained at temperatures 
approaching that of breakdown of the refrac- 
tories—hence the active steps in the direction 
of the development of the all-basic furnace. 
This involves accurate pyrometric control, 
operating on the measurement of radiation. A 


TaBLeE I1.—Data for Typical Furnace Walls Based on Average Thermal Properties 
























































Temperature distribu- Heat storage at steady state, Rate of | Time for 
tion at steady state, B.Th.U. per square foot of surface | heat loss | outer face 
deg. Fah. from outer|to approach 
No. Type of wall - face, within 18 
Inner Inter- Outer Fire- | Hot-face} Diato- B.Th.U. |deg. Fah. of 
face face face brick | insula- | maceous} Total | persq ft |steadystate 
tion | insul’tn per hour | value, hrs 
1 | 4$im fire-brick ...| 2,102 —_ 572 14,250 _ — 14,250 2,350 34 
2 | 4$in fire-brick plus} 2,102 1,774 277 22,750 | 2,820 — 25,570 610 7k 
4}in hot-face in- 
sulation 
3 | 9in fire-brick --| 2,102 — 415 26,800 — — 26,800 1,305 10} 
4 | 9in fire-brick plus} 2,102 1,476 266 41,900 —_ 1,320 43,220 560 19 
3in diatomaceous 
insulation / 
5 | 9in hot-face insula-} 2,102 _— 223 _ 6,600 — 6,600 400 10 
tion 
: a 1 925 
. pyres ed Plus) 9.102 apne 207 "| 23,800] 5,100 | 1,650 | 30,550 320 174 
sulation plus “tin 
diatomaceous i 
sulation 
Temperature, deg. Fah. 60 400 800 | 1200 | 1600 | 2000 Density, 
lb per cu ft 
Thermal conductivity -| Fire-brick... . ---]| 0°36 0-42 0-49 | 0-55 | 0-62 | 0-76 125 
B.Th.U. (per sq tye Hot-face insulation .. -| 0-079 | 0-11 0-13 | 0-16 | 0-19 | 0-22 35 
per deg. Fah. per ft) Diatomaceous insulation... 0-061 | 6-083 | 0-10 | 0-14) — — 30 
Specific heat, B.Th.U. per lb per deg. Fah. ... -| 0-180 | 0-213 | 0-250) 0-292) 0-316) 0-323) 


























greater, the reason being that the thermal 
storage in the furnace structure is considerably 
increased by improved insulation. This is 
illustrated in Table IT, in which the heat storage 
in the steady state for a number of types of 
furnace wall is compared with the rate of heat 
loss from the outer surface. The time required 
for the outer face to approach within 10 deg. 
Fah. of the steady state value is pertinent to the 
determination of selection. (See last column in 
Table II.) Table II also illustrates the advan- 
tage of the use of hot-face insulation material 
wherever practicable. Questions of mechanical 
stability introduce qualifications in this respect. 

Heat in Exhaust Gases.—The influence of 
exhaust gas heat on furnace efficiency and its 
determination are well understood, and the 
devices whereby preheat may be imparted to the 
air and fuel gases and waste heat utilised are 
numerous. Their place in furnace design is at 
the moment a question of the application of 
existing knowledge rather than of the acquisi- 
tion of new knowledge. 

The question of fluid flow can be adequately 
taken care of by the application of known laws, 
except that in regard to large ducts there are 
considerable gaps in present knowledge. 


MECHANISATION AND INSTRUMENTATION 


The most interesting features of modern 
development in furnace design relate to the 
mechanisation of furnaces and the application of 
automatic control. These advances have been 
applied not only to the transport of materials 
throughout the process involved, but also, in 
many ingenious ways, to the control of the 
heating media. These latter, involving prim- 
arily control of combustion and draughting, 
have been an important factor in the improve- 
ment of operation as distinct from design. 
Methods of continuous and rapid movement 
result in reduction of fuel consumption and 
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high standard of mechanical efficiency is 
required in the stability of the structure, 
possibly necessitating extensive water cooling 
in doors, jambs, chills and post blocks, in tilting 
mechanisms carrying very heavy loads, and in 
the operation and accurate sealing of doors, 
valves and dampers, the latter being frequently 
coupled to automatic controls. 

Effective instrumentation has been intro- 
duced in the following directions :— 

(1) Pyrometric Control.—This is the applica- 
tion of the recording radiation pyrometer to the 
measurement of the temperature of the internal 
surface of the brickwork and its use, by the 
operative or by automatic coupling, to control 
the input of fuel so that the furnace may be 
operated continuously up to the safe limit of the 
temperature of the crown, and hence at the 
optimum rate of heating. The older methods of 
regenerated brickwork temperature control may 
be still used and are applied, in some cases, to 
automatic reversal. 

(2) Combustion Control.—This is the regula- 
tion of the air/fuel ratio by the use of flow 
meters, coupled by servo-mechanisms to the 
operation of valves. This may be put under the 
control of the operator or may be automatic. 

(3) Draught Control.—The measurement. of 
the pressure in the furnace chamber is made by 
a sufficiently sensitive mechanism actuating the 
main exhaust gas damper through either elec- 
trical, pneumatic or hydraulic power amplifica- 
tion. This sensitive pressure detector may be 
made into a master controller to maintain 


. balanced draught operating both the input and 


the output of furnace gases. 

The Gas Producer Unit.—The gas producers, 
an integral part of the installation, should 
ideally be completely mechanised ; there are 
limitations, however, owing to variation in size 
and quality of the fuel. In the determination 
of the practicable measure of instrumentation 
the following controls are of proved value :— 

(a) Automatic pressure control, operating 
from the pressure of the producer gas in the 
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main, through a servo-mechanism to the steam 
valve in the case of steam-injected blast and to 
the air control valve for fan-drivea blast. 

(6) Blast saturation control, from measure- 
ment of blast temperature. 

(c) Recording of gas off-take temperature, 
taken in conjunction with measurement of fuel 
and ash bed levels is a useful indication of fuel 
bed conditions. 

Limitations to the ideal coupling of feed 
rates of air, steam and coal are imposed by 
segregation in both coal feed and ash removal. 
A further interference in producer operation 
may arise in the distribution and in the wetness 
of the steam in the blast, water droplets being 
filtered out in the ash bed. It has been observed 
in the case of a wet-bottom producer with a 
mechanical grate that, when using steam at 
2 lb per square inch, a saturation temperature 
could not be operated below 149 deg. Fah., 
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although special care was taken to ensure good 
mixing of steam and air in the blast. The 
hydrogen content of the gas was approximately 
18 per cent. The same producer operating on 
saturated steam at 60lb per square inch, and 
using the same coals at the same rate of driving, 
gave a blast saturation temperature of 131 deg. 
Fah.; the hydrogen content of the gas was 
reduced to 12 per cent. 

By the replacement of steam injectors with 
turbo-blowers and the use of the exhaust steam 
for blast saturation, improved gas quality can 
be obtained. Static wet-bottom producers may 
operate with a measured steam consumption of 
0-63 lb per pound of coal when only 0-3-0-4 Ib 
of steam is decomposed in the blast. A 50 per 
cent decomposition of steam would appear to be 
low for a producer giving such a good-quality 

as occurred in this case. These facts 
suggest that there is still a problem concerning 
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Fic. 6—T ypical Curve of Rate o, ye Heat Input per Unit 
Output versus Output for the Case Shown in Fig. 5 


blast admission and distribution to be solved. 
Indeed, with low-pressure steam a saturation 
temperature below 149 deg. Fah. could not be 
used without clinkering the ash bed, indicating 
that this was not the effective saturation tem- 
perature of the blast reaching the coal. 

The above considerations apply to a wide 
range of furnace mechanisation and instru- 
mentation. 

The General Case.—The following basic 
principles apply in general. 

(1) Mechanisation is primarily determined by 
process and shop arrangements, the furnace 
unit functioning in its sequence in the shop 
operations. It must be closely related in its 
duty to the shop requirements, and accurate 
specification of the rate of loading and time- 
temperature schedules is an all-important 
factor in furnace design and operation. Too 
often the story of inefficient practice is related 
to the question of load. Any departure from 
optimum conditions of loading, either by under- 
driving or over-driving, results in loss of thermal 
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officiency. Mechanisation is an aid to the main- 
tenance of the designed duty, and if it is com- 
bined with the use of a distributed fuel, liquid 
or gaseous, it is capable of giving a high duty 
with economy of floor space. If, in addition, the 
well-known principles of heat recovery by 
insulation and recuperation or regeneration are 
applied, thermal efficiencies may readily be 
double or treble those in use in many existing 
installations. 

(2) Whilst mechanisation may be dependent 
upon shop conditions, the instruments may be 
regarded as an integral part of the installation. 
‘The extent to which additional refinement is 
supplied, both in mechanical auxiliaries and 
instruments, should be. estimated from the 
economic balance sheet covering the whole of 
the probable life of the installation, and not 
considered in terms of capital economy. 

(3) In high-temperature furnaces simplicity 
in design is always preferable. This does not 
mean that intricate mechanisms are not usually 
successful. The statement must be regarded in 
its relative sease. 

(4) Modern developments in heat-resisting 
alloys have provided the furnace designer with 
new implements of great potential value. There 
are many alloys of complex composition now 
available, each having a specific combination 
of properties which make it most suitable for a 
given set of furnace conditions. They have been 
used in many different and ingenious designs 
for almost every part of a furnace: skid bars, 
conveyors, burner parts, segmental dampers 
and hearth plates, charging and discharging 
mechanisms, radiant tubes and many others. 
An extensive scientific and patent literature 
exists dealing with the design, operative and 
metallurgical aspects of the subject (Thum, 
1935, Am. Soc. Metals, 1948; Am. Iron and 
Steel Inst., &c.). Selection of the alloy is 
largely a matter of close collaboration between 
user and manufacturer, entailing extended field 
trials, which often take years to complete. 

(5) The guiding principle in the application of 
instrument control should be the search for the 
master controller, usually requiring the over- 
riding surveillance of human intelligence. Over- 
elaboration of an instrument installation may 
result in confusion and defeat the objective. 
Instruments are usually delicate mecha.risms. 
Furnace installations may be relatively clean 
and orderly, but in practice dust, heat, wear and 
tear have their inevitable effect. The establish- 
ment of adequate maintenance is an essential 
element of efficient performance. This is all 
the more practicable if the installation is 
centrally placed and adequately housed. An 
instrument which is out of commission is worse 
than no instrument at all. 

Furnace Controls.—Ideal methods for the 
control of combustion are based on control of 
the air/fuel ratio ; both air and fuel are metered 
and linked by a master controller to a specific 
feature—either the temperature or pressure in 
the furnace chamber—which governs the 
thermal loading of the furnace. Secon 
controls include gas analysere, the latest being 
based on the use of infra-red. radiation. 

Furnace loading is the most important 
variable governing efficiency. It is determined 
by shop conditions, and its effect is illustrated 
in Figs. 5 and 6. Next in importance comes the 
question of air inleakage, and the vital factor is 
that of draught, implemented by methods of 
automatic draught control already mentioned, 
and preferably balanced-draught control. 

The sensible heat in the waste gases leaving 
the furnace system may be the largest source of 
waste heat. The determination of their tem- 
perature and carbon dioxide content is readily 
carried out, and may be interpreted by com- 
bustion charts. This form of check cannot take 
the place of a major element of process control 
such as temperature, but it may be a useful 
adjunct. 

Temperature uniformity is frequently the 
elusive factor in furnace operation, and this 
feature requires further research. 
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American Engineering News 


New High-Speed Bearing 

S.K.F. Industries, Inc., Philadelphia, 
huve introduced for a wide range of industrial 
applications an improved unit-type of anti- 
friction bearing pillow block, which holds fast 
to shafts revolving at high speeds. The new 
block, equipped with either ball or roller 
bearings, is designed with a tapered split sleeve 
which, when the ring is pressed against it with 
a tightening nut, contracts and wraps round the 
shaft. 


Tri-State Sewage Scheme 


The New York Board of Estimate has 
approved the expenditure of 19,230,000 dollars 
for the first section of the Hunts Point sewage 
treatment works in the Bronx, bringing to 
approximately 50,000,000 dollars the amount 
thus far committed by the city to the 94,830,000 
dollars programme it has promised the Inter- 
state Sanitation Commission it will complete 
by the end of December, 1953. The Commission 
is a tri-state agency created in 1936 to 
co-ordinate the efforts of New York, New 
Jersey, and Pennsylvania to free their waters of 
pollution. The Hunts Point scheme will serve 
a drainage area of 15,600 acres in the eastern 
section of the Bronx, removing a large volume 
of pollution from the East River and adjacent 
waters. It is estimated that the first section 
of the work will be completed within 730 days 
after the contracts are placed. 


Large Dredger for New York Harbour 

The ‘‘Essayons,” which, with a 
leagth of 525ft, is probably the world’s largest 
sea-going hopper dredger, has been launched 
at the Sun Shipbuilding and Dry Dock Company 
yards, in Chester, Pennsylvania. Designed by 
the Marine Division in the Philadelphia office 
of the Army Corps of Engineers, the vessel 
has a capacity of 8000 cubic yards and enough 
power to dredge at the rate of 3 miles an hour 
against a 5-mile current. Fully loaded, she 
will have a speed of 15-5 miles an hour in shoal 
water. The “ Essayons ”’ was built to operate 
in New York Harbour, where she will-be sent 
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late this year. Two rudders, in conjunction 
with twin screws, are expected to give the 
vessel good manceuvrability. She will have a 
crew of 133. 


anna renal eminntiionat 


South African Engineering 
Notes 
(From our South African Correspondent) 
Engineering Costs 

Engineering costs in South Africa 
are expected to rise between 5 and 10 per cent 
as a result of increases in the price of steel 
and petrol. The average increase in the price 
of locally-produced steel (namely, that from the 
Iron and Steel Corporation) 1s 15 per cent, 
although the rise varies for different types of 
steel. Sheet steel, for example, has gone up 
25 per cent (from £22 a ton to £27 7s. 6d.) 
while structural steel has only risen 6 per 
cent. At the same time the cost of steel from 
America has jumped 44 per cent, as a result of 
devaluation, and since most of the steel used 
here comes from local or United States sources, 
the effect of these price increases will be felt 
in almost every branch of industry in this 
country. 

It is stated that the rise in Iscor’s prices 
has no connection with the 44 per cent increase 
in the cost of American steel. The Cabinet 
for some time now has realised the need for 
permitting a higher price for steel produced 
in the Union. This permission has been held 
up for many months until the gold mining 
industry had been able to obtain some relief 
from its own excessive cost structure. Immedi- 
ately following devaluation, relief was accorded 
the steel industry. Had this relief come earlier, 
mining profit margins would have been lowered 
to such an extent as to make a part of the 
industry uneconomic. 

The second factor affecting the engineering 
industry is the increase in petrol prices by 2d. 
a gallon. Coupled with it, however, is the 
announcement of a petrol rationing scheme, 
to start early in the New Year, with an expected 
monthly standard allocation of 300 miles of 
motoring per vehicle. While industry will be 
granted supplementary allowances, the Minister 
of Economic Affairs has made it clear that 
supplementary permits, in aggregate, will not 
be allowed to exceed the amount earmarked 
for normal allocation. 


Losses on 8.A.R. 


South African Railways are the big- 
gest customer for locally-produced steel and 
so will be affected by the rise in the price of 
this commodity. For example, the world 
shortage of rolling stock and steel caused 
Dorman Long (Africa), Ltd., in conjunction 
wich a number of specialist sub-contractors, 
to start producing 40-ton railway wagons for 
the S.A.R. These wagons now come off the 
delivery line at the rate of one every seventy- 
five minutes and more than 4500 of them have 
already been supplied. The rise in steel prices 
will directly affect these wagons and will have 
to be passed on to the railways. 

The overall financial position of the Railway 
Administration is that last year it lost 
£3,941,418 (the loss on railways themselves 
was actually as much as £6,094,190), a record 
deficit. Even in the depression year, 1931-32, 
only £2,000,000 was lost. The loss in the 
current year is expected to be £5,°C0,000 and 
so seriously is this regarded that the General 
Manager, W. Marshall Clark, appealed to 
the entire railway staff to help in an economy 
campaign. He pointed out that if the present 
rate of loss continued, the Rates Equalisation 
Fund would be exhausted before the end of the 
present year. f 

By Act of Parliament, the South African 
Railways must be run on a “ commercial” 
basis—they must at least pay for themselves. 
The Rates Equalisation Fund was established 
to enable the Administration to build up a 
reserve in good times to offset the bad. Once 
this Fund is exhausted, by Act of Parliament, 
revenue will have to be increased to balance 
expenditure. This means higher freight rates 
and dearer fares. 
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Industrial and Labour Notes 


British Overseas Trade 

The final figures relating to the 
United Kingdom’s overseas trade in the month 
of November have now been published in the 
Board of Trade accounts (H.M. Stationery 
Office, price 6s. 6d.). They show that exports 
of United Kingdom goods were valued at 
£160,361,377, which was an increase of approxi- 
mately £4,300,000 over October, and was 
£19,300,000 above the average for the third 
quarter of the year. There were twenty-six 
Customs working days in November, and the 
Board of Trade says that the daily rate of 
exports was, by value, the highest on record. 
By volume, it has been estimated provisionally 
that November exports represented 162 per 
cent of the 1938 average, and were 14 per cent 
above the average for the third quarter of 1949. 

The value of manufactured goods exported 
in November was £136,694,267, which was 
about £1,300,000 higher than the October total. 
In this class, vehicle exports in November 
exceeded the high figure achieved in October 
and reached a total value of £31,642,236. 
Exports of machinery were valued at 
£24,336,792, a figure £500,000 more than that 
reached in the preceding month. Coal exports 
in November amounted to 1,646,764 tons, and 
iron and steel 198,606 tons. Exports in Novem- 
ber from the United Kingdom to the U.S.A. .and 
to Canada were greater in value than in October. 
Converting the values from sterling to U.S. 
dollars, November exports to the U.S.A. were 
approximately one-third above the average 
for the third quarter of the year. But at the 
same valuation, exports to Canada, although 
bigger than in the preceding month, were one- 
fifth below the average for the first three- 
quarters of the year. 

The value of imports to the United Kingdom 
in November was £201,023,756, compared with 
£198,947,089 in October. On this matter the 
Board of Trade points out that the rise in the 
value of total imports represents an increase in 
their sterling value, but does not reflect any 
increase in volume. There was some increase 
in November in the value of re-exports, the 
figure for which was £5,972,735. At the end 
of the month, therefore, the visible adverse 
balance was about £34,700,000, compared with 
£37,600,000 a month earlier. 


Shipbuilding Wages 

During last week it was stated that 
the Confederation of Shipbuilding and Engi- 
neering Unions had submitted to the Shipbuild- 
ing Employers’ Federation a claim for a wage 
increase of £1 for employees in the shipbuilding 
and ship-repairing industries. A demand for a 
similar increase has already been put forward 
by the Confederation on behalf of workers in the 
engineering industry. In both cases it has been 
urged that the claim should be met from profits 
and that the increase should not be added to 
the price of the industry’s products. The 
Shipbuilding Employers’ Federation has indi- 
cated that it will consider the claim advanced 
by the Confederation. 


Trade Union Responsibility 
In the December number of its 
monthly journal, Man and Metal, the Iron and 
Steel Trades Confederation makes some observa- 
tions on the growth of trade union membership 
in the last three years. The figures for 1948, 
which have recently been published, show that 
at the end of the year the aggregate membership 
of trade unions in this country was 9,301,000, 

the highest figure ever recorded. 
“This growth,” the Confederation’s journal 
remarks, “has not been confined to numbers 
alone, for the movement has also grown 


tremendously in power and influence. This has 
brought with it a heavy and onerous burden 
of responsibility, a burden which must be 
shouldered squarely if this great power and 
influence, with all that it means, is to be 
retained.’’ The journal goes on to say that the 


barometer of trade union membership accurately 
shows the extent to which the workers have 
prospered or suffered, and adds that to-day, 
with full employment, the working population 
as a whole is better off than it has ever been. 

Reference is then made to those who “‘ suffer 
from a degree of economic astigmatism which 
prevents them seeing farther than the ends of 
their noses.”’ There should be no need, Man 
and Metal says, to emphasise that the economic 
situation in which this country finds itself to-day 
is a grave and serious one, ‘‘ Despite the great 
efforts that have been made, we are still living 
beyond our income and we cannot go on 
doing this for much longer. The time is fast 
approaching when the help we have been getting 
from America will cease, and when that time 
comes, unless we have so organised our economy 
that we are able to pay our own way, our 
present standards would have to be drastically 
reduced.”” The Confederation’s final comment 
is, therefore, that ‘“ paying our way has now 
become the prime objective, and if we are to 
do this and at the same time ensure a con- 
tinuance of the present high level of employ- 
ment, the trade unions must be prepared to 
make the contribution that is now being asked 
of them.” 


Productivity and Trades Unionism 

The British Institute of Management 
has published in its Management Bulletin an 
article on “ Productivity and Trades Unionism,”’ 
by Mr. William C. Gausmann, who is the Labour 
Information Officer of the Marshall Aid Mission 
to the United Kingdom. Mr. Gausmann sug- 
gests that the relation of the labour force to the 
rate of productivity increase is a complex one, 
saying, “‘ There is good reason to think that the 
historical shortage of labour in the United 
States which made labour ‘expensive’ by 
European standards has been one of the principal 
stimulants to American management’s incessant 
desire for technological improvement.” Produc- 
tivity (in the U.S.A.), as is inevitable during a 
war, has tended to lag during most of the last 
ten years, the article claims, with the result 
that real wages are but slightly above pre-war, 
although money wages have advanced notably. 
High productivity, Mr. Gausmann asserts, is of 
but slight value to society unless its potential 
benefits are actually passed on to the ultimate 
consumer in the form of lower prices. 

European labour, Mr. Gausmann feels, should 
accept wholeheartedly every sound scheme— 
advanced either at the (Government, the 
industry, or the plant level—that promises an 
increasing amount of goods and services for the 
European market, or to satisfy essential export 
demands. There are, however, four main points 
about which Mr. Gausmann and the Marshall 
Aid Mission are convinced. They are: that 
within the framework of the best immediately 
obtainable plant equipment, the initiative for 
better production planning must come from 
European management; that the cordial 
co-operation of the workers is essential to the 
success of nation-wide or factory-wide produc- 
tivity campaigns; that such co-operation 
depends upon the workers being convinced that 
they are receiving a reasonable proportion of the 
gains, and upon frank interchange of views 
between union and management representatives ; 
and that export drives will collapse and national 
living standards remain static unless both 
management and labour in Europe recognise 
the necessity for saving some portion of cost 
reductions for the consumer. 


“en Durham Steel and Iron Company, 

Speaking at the annual meeting of the 
South Durham Steel and Iron Company, Ltd., 
on Wednesday, December 21st, the chairman, 
Mr. J. H. B. Forster, said that a case had been 
presented to the Minister of Supply for segregat- 
ing the non-steel-making activities of the 
company and its subsidiaries. He regretted, 
however, that the proposals had not been 


accepted. Thus, in the event of control of the 
steel industry passing to the Government, the 
State would be engaged in competition with 
free enterprise in this country, and in world 
markets, not only in the production of steel 
materials, but also in the sale of many general 
engineering products. 

In a reference to the economic situation 
generally, Mr. Forster remarked later in his 
speech that the time had come when the nation 
must take stock of its position and appreciate 
that the conditions enjoyed over the last few 
years were not likely to continue indefinitely. 
He suggested, however, that if the steel industry 
was allowed to retain the incentive and initiative 
arising from individual enterprise, we should 
survive as an industrial nation. But should 
the alternative method of bureaucratic control 
by the State be imposed on the steel industry, 
Mr. Forster asserted, the whole structure of the 
national economy would inevitably collapse, 
since the value of ‘“ direct’ and “ indirect ” 
exports of steel was by a long way the largest 
single item in Britain’s world trade. 


Output and Hours 

When the Ministry of Labour’s 
National Joint Advisory Council met a few 
weeks ago, it recommended that its Joint Con- 
sultative Committee should examine certain 
matters affecting labour as a result of the 
devaluation of sterling. A meeting of the 
Committee, which consists of representatives 
of the British Employers’ Confederation, the 
Trades Union Congress, and the nationalised 
industries, was held on Wednesday of last week. 

It would appear that the greater part of the 
Committee’s session was taken up by discussing 
longer working hours as an aid to higher output. 
A statement issued after the meeting indicated 
that no very definite conclusions about the 
matter were reached. The question of longer 
working hours, the Committee agreed, was 
essentially one to be settled, industry by 
industry, between the organised employers and 
workers directly concerned. According to the 
statement, it was decided that ‘‘ further con- 
sideration should be given to the approach to 
the problem.”’ Another matter which the 
Committee is reported to have discussed in 
some detail was possible changes in the scheme 
for the payment of grants and allowances to 
transferred workers. 

Prior to the meeting of the Joint Consultative 
Committee, there was a discussion between 
representatives of the British Employers’ 
Confederation, the Foreign Secretary, Mr. 
Ernest Bevin, and the Minister of Labour, 
Mr. George Isaacs. Mr. Bevin, it was sub- 
sequently stated, reviewed the existing national 
situation and asked for the co-operation of 
employers in all the efforts necessary to secure 
stabilisation and increased production. ‘That 
co-operation in the national interest was pro- 
mised on behalf of the Confederation by Sir 
Greville Maginness, the President. 


The T.U.C. and the Economic Situation 


The General Council of the Trades 
Union Congress has now issued the fuller report 
on various aspects of the economic situation, 
which it promised a few weeks ago when it 
put forward its proposals concerning wage 
stabilisation. The report, which is to form the 
basis of discussion at a conference of trade 
union executives to be held on January 12th, 
makes no new recommendations, although it 
says that the General Council ‘is not yet 
satisfied that the requisite degree of equality 
of sacrifice has been secured.’’ Reference is 
again made to the need for increased produc- 
tivity. On this matter the report observes that 
the General Council has examined with satis- 
faction the recent rate of increase in produc- 
tivity, but has no hesitation in calling on the 
trade union movement for “ renewed efforts.” 
It also “‘ demands ” from employers in industry 
‘“more adequate participation in collective 
endeavours to increase production.” 
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French Engineering News 


(From our French Correspondent) 


Reconstruction by the Usines Lobstein 
of the Colombes boiler plant, which was entirely 
destroyed during the war, is now nearing com- 
pletion. Modern and powerful handling equip- 
ment has been installed in the firm’s large work- 
shops and will give higher production than pre- 
war. A special section for welded construction 
has been created to meet numerous demands. 
The steel pressing factories have resumed normal 
activity and are supplying heavy automobile 
constructors as well as rolling stock constructors. 
The plant is particularly well equipped for pro- 
duction of heavy parts such as lorry chassis, &c. 
The Argenteuil foundry supplies the Colombes 
plant with all iron castings needed, being 
specialists in the production of all types of cast 
iron products up to 16 tons. 

* * * 


The report issued on management of Char- 
bonnages de France in 1948 shows a coal pro- 
duction of 45,100,000 tons, compared with the 
target of 52,147,000 tons. The losses are 
attributed to the strikes during October and 
November, 1948. In the course of the year 
personnel dropped by 36,900, or 10-3 per cent, 
of those employed in 1947. To the above pro- 
duction were added deliveries from the Saar 
(92,400,000 tons), and imports (17,000,000 tons.) 

Operating results for the first nine months 
of 1949 confirm that a substantial recovery 
has taken place. The results show increased 
production and relative improvement in cost 
price, both results being due to increased 
output. Production for the first nine months of 
1949 reached 39,494,000 tons, an increase of 
2,061,000 tons over the corresponding period of 
1948. Mechanisation and modernisation, which 
was particularly pursued in the Lorraine, Loire 
and Auvergne basins, contributed to increasing 
output and three new installations for washing 
coal are now completed and being tested. 

On the basis of results for the first nine months 
French coal production for 1949 should be 
almost 54 million tons, approaching the 55 
million tons reached in the record year of 1929. 

* * * 


Commercial negotiations should shortly open 
between France and Poland to renew the com- 
mercial agreement due to expire at the end of 
this year. According to an agreement regarding 
indemnities for French interests in Poland, 
France is to receive fifteen annual deliveries of 
coal, amounting to 3,800,000 tons, from 1951. 
An agreement concluded in March, 1948, 
assures an annual supply of 4,500,000 tons of 
coal from 1948 to 1952, against deliveries of 
automobile material from France. Allocations 
by Poland are expected to be 2 million tons of 
coal in 1949, 2,300,000 tons in 1950, 2,500,000 
tons in 1951 and 2,500,000 tons in 1952. 

* * * 

On December 15th the first electric loco- 
motive ran over the 159km of line between 
Laroche-Migennes and Dijon, completing the 
first stage in the electrification of the Paris-Lyon 
line, which will be completed in 1951. Because 
of modifications required in their heating 
installations, passenger trains will not enter 
service until next April or May. In October, 
1950, when the Paris-Laroche section is com- 
pleted, three-quarters of an hour will be saved 
on the run. The complete Paris-Lyon line will 
use 400 million kWh annually, which will be 
supplied by the Genissiat station. 

* * * 

Tron ore production rose in France during 
October to 2,728,250 tons, total exports being 
564,941 tons. In addition, 311,081 tons were 
sent to the Saar. 

* * * 

Now that French constructors are able to 
satisfy the need for tractors in North Africa, 
imports from abroad will only be permitted in 
special cases. French production is still insuffi- 
cent for tractors of under 10 h.p. and over 
70 h.p. The Curtis tractor, which is said to be 
ideally suited to North Africa, has a 5 h.p. 
single-cylinder air-cooled engine and is mounted 
on three wheels, of which the two forward 
wheels are independent driving wheels. 
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Notes and Memoranda 


Rail and Road 


RecGROvUPING or [npIAN Raitways.—It is stated 
by Indian Trade and Industry that the Indian 
railways are to be regrouped under one adminis- 
trative system, in order to bring about co-ordination 
and greater efficiency in working. It is understood 
that, for the regrouping, the country is to be divided 
into six regions. 

‘British Ratways To-pay AND TO-MORROW.” 
—The Railway Executive has issued an inter- 
esting new illustrated booklet entitled ‘ British 
Railways To-day and To-morrow.” The booklet 
gives a factual survey of the history of rail- 
ways, and records the aims and achievements 
of the industry and its staff since the Rail- 
way Executive assumed, on January 1, 1948, 
the responsibility of the management and 
operation of the railways. Improvements in ser- 
vices, rolling stock, track, stations and equipment 
in the future are outlined. The new publication is 
intended for the use of traders, journalists, authors, 
lecturers and others requiring authentic infor- 
mation about British Railways. In addition to 
giving an overall picture of the railways of to-day 
and of the plans for the future, it constitutes a 
very useful work of reference. 


Air and Water 


AUSTRALIAN AIR TRAFFIC CONTROL.—The Austra- 
lian Department of Civil Aviation has made the 
first installation of flight progress board equipment 
at the Essendon Air Traffic Control centre. The 
flight progress board provides the controller with a 
display of essential fight details so that he can 
analyse the traffic pattern and ensure smooth, 
expeditious and safe handling of air traffic. By 
means of the board the controller can avoid the 
possibility of collision by seeing that no two air- 
craft will arrive at any particular point at the 
same height unless there is adequate time separa- 
tion between them. It further provides the con- 
troller with the means of communicating with 
pilots, the adjacent controller, the radar operator, 
the meteorological officer and ground communica- 
tions stations. It is stated that the Department 
decided to adopt flight progress boards only after 
complete investigation of oversea and local methods 
and after experiments had determined that this 
type of equipment was suited to Australian operat- 
ing conditions. 

Miscellanea 

Derby Frrm’s CELEBRATION.—More than 350 
employees of International Combustion, Ltd., with 
between twenty and forty years’ service, were enter- 
tained to dinner at the company’s Derby works on 
December 10th. Each of the employees was pre- 
sented with a gift to commemorate the years of 
service. The toast of “The Company” was pro- 
posed by Mr. J. C. Farrant and acknowledged by 
the chairman, Mr. George Taylor. 

Pia Iron Propvuction.—In a recent written 
reply, the Minister of Supply, Mr. G. R. Strauss, 
stated that 1,532,147 tons of foundry pig iron were 
produced in the United Kingdom in the twelve 
months ended October, 1949, compared with 
1,387,080 tons in the corresponding period ended 
October, 1948. The reply added that a further 
increase to 1,550,000 tons was expected during the 
twelve months ending October, 1950. 

DyNaMIc PROPERTIES OF RuBBER.—The London 
Section of the Institution of the Rubber Industry is 
arranging for a one-day conference to be held on 
March 17, 1950, to study the behaviour and testing 
of rubber under dynamic conditions. Provision has 
already been made for six papers by experts from 
the industry and from research establishments, and 
it is hoped that, with others, they will serve as a 
basis for a general discussion on the use of rubber 
in engineering. Fuller particulars of the con- 
ference may be obtained from the Institution 
of the Rubber Industry, 12, Whitehall, S.W.1. 

“Srruroam”’ Hovusk Construction.—Houses 
and other buildings on a number of contracts in the 
Persian Gulf and the Far East are now being. mass 
produced by a new technique, in remote areas where 
no normal building materials exist. The technique 
itself, called ‘‘ Situfoam,” was devised by George 
Wimpey and Co., Ltd., and consists primarily of 
forming aerated concrete from foamed cement and 
local sand for fabrication in situ. The shuttering is 
made of extruded “‘ Duralumin ” light alloy sections, 
manufactured by James Booth and Co., Ltd. To 
ensure the success of the scheme, the shuttering 
needed to be flexible, light enough to be handled by 
men, tough enough to stand up to years of use with- 


out maintenance and resistant to corrosion. In 
practice, ‘‘ Duralumin ” turned out to be suitable ; 
shutters 40ft in length by the full height of 11ft 
were easily handled into position in one piece and 
assembled with an accuracy of the order of jin. It 
was found that oxidation of the alloy took place 
when in contact with concrete, but that after 
several uses a hard surface layer was formed, pre- 
venting further oxidation and giving a good finish. 


GOVERNMENT DEPARTMENT ELECTRICAL SPECIFI- 
caTION.—The Committee on the Standardisation of 
Electrical Cables and Wires for Government Services 
(Secretary, Ministry of Supply, I.E.M.E., Walsing- 
ham, Chislehurst, Kent), has recently issued a 1949 
edition of G.D.E.S. 18 — “ Polyvinyl Chloride 
Insulating and Sheathing Compounds for Electric 
Cables.” The main difference from the 1945 
edition is that the number of grades of compound 
has been reduced and that tests are now carried out 
on cable samples. Copies can be obtained from 
H.M.S.O., price 1s. 3d. 

Society OF ORNAMENTAL TURNERS.—About a 
year ago, a society was formed to bring together 
present-day practitioners in the craft of ornamental 
turning. Those responsible for founding the society 
were pleasantly surprised to discover how many 
people are still active in the craft. Another object 
which is being pursued is collecting as much as 
possible of the history of ornamental turning. Mr. 
Norman Tweddle is President of the Society of 
Ornamental Turners, and he will gladly furnish 
particulars of its aims. His address is “‘ The Hut,” 
Mount Park, Harrow, Middlesex. 


Inp1a’s InpustTRiaL TaRGETS.—The Government 
of India has recently announced provisional targets 
for various industries in 1950. Coal production 
has been set at 31,000,000 tons, compared with an 
output of 29,700,000 tons for the complete year of 
1948 and 23,400,000 tons in the first nine months 
of this year. For steel, the 1950 target has been 
fixed provisionally at 1,000,000 tons. Production 
in 1948 was 854,000 tons and in the first nine months 
of 1949 it was $81,000 tons. In 1943, India’s steel 
production reached a peak of 1,166,000 tons. It 
is estimated that at present there is installed 
capacity for the production of 1,264,000 tons. 


“PLANNING FOR INDUSTRIAL CATERING.”—The 
canteen is generally recognised to-day as an essential 
part of any large factory or industrial establishment, 
and its efficient and economical management plays 
a great part both in maintaining the health of the 
worker and in the successful running of the concern. 
In “ Planning for Industrial Catering,” pubiished 
by the Gas Council, and produced in co-operation 
with the Tea Bureau, the compilers show the 
importance of planning in advance in order that the 
canteen kitchen and service may be operated as 
smoothly as possible. Specimen lay-out plans and 
perspective drawings are provided to meet a variety 
of different needs for catering from fifty to one 
thousand people at a time, with full specifications of 
the necessary equipment. The illustrations include 
photographs of a number of modern factory can- 
teen kitchens in which the latest type of gas-fired 
equipment is installed. The book, which costs 
8s. 6d., is obtainable from the Gas Council, 1, 
Grosvenor Place, London, W.1. 


Automatic StanDBY DIESEL ELECTRIC SETS FOR 
TELEVISION RELAY Link.—An important auxiliary 
service for the radio relay link between London 
and Birmingham (THE ENGINEER, November 11, 
1949) is the provision of standby plant for emer- 
gency electricity supply. For this purpose each 
of the four relay stations is equipped with a three- 
cylinder Ruston oil engine direct-coupled to a 
20kVA single-phase 50 c/s alternator. Each set is 
a self-contained radiator-cooled unit, arranged for 
continuous unattended operation, fuel being auto- 
matically delivered to the service tanks from an 
underground main storage by a float-controlled, 
motor-driven pump. A sheet steel cubicle switch- 
board houses the necessary contact voltmeters, 
frequency meters, relays and interlocked change- 
over contactors for automatic operation of the 
standby sets, which are normally idle. Failure of 
the mains supply, variation of mains voltage by 
+10 per cent or of frequency by +4 per cent, 
causes the set to be started up by a 24V battery. 
When the mains supply is restored, an indication 
is given at the remote monitoring positions, from 
which the set can be shut down and the load 
restored to the mains supply at any convenient 
time in the programme transmission. Each set 
can be started and stopped, for routine tests, from 
London or Birmingham. Provision is made for 
automatic shut-down of the set in the event of 
excessive rise in cooling-water temperature, exces- 
sive fall in lubricating oil pressure, or a 10 per cent 
rise in the standby supply frequency. 
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requested to note that, in order to make sure of their insertion, 

the necessary information should reach this office on, or 

before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

British Institution of Radio Engineers 

Thurs., Jan. 5th—Soorrish Srction: Heriot-Watt 
College, Edinburgh, “‘ Ultrasonics,” B. E. Noltingk, 
6.45 p.m. 

Illuminating Engineering Society 

Wed., Jan. 4th—NEWcaSTLE CENTRE: Minor Durant 
Hall, Oxford Street, Newcastle-on-Tyne, ‘ Church 
Lighting,” L. C. Rettig, 6.15 p.m. 

Thurs., Jan. 5th—Exeter Group: The Agricultural 
House, Queen Street, Exeter, ‘Church Lighting,” 
L. C. Rettig, 7 p.m. 

Fri., Jan. 6th—HuvpDERSFIELD GrRovuP: Electricity 
Showrooms, Market Street, Huddersfield, ‘‘ Cold 
Cathode Lighting,” E. A. Langsdon, 7.15 p.m. 


Incorporated Plant Engineers 

Tues., Jan. 3rd.—S. Waters Branco: Grand Hotel, 
Westgate Street, Cardiff, “‘ Arc Welding,” 7.30 p.m. 

Thurs., Jan. 5th—PETERBOROUGH BRANCH: tern 
Gas Board, Church Street, Peterborough, “Machine 
Tool Development,” G. W. 8S. Burdett, 7.30 p.m. 

Fri., Jan. 6th.— BIRMINGHAM Brancxe: Imperial Hotel, 
Temple Street, Birmingham, ‘Water Divining,”’ 
W. G. Lines, 7.30 p.m. 


Institute of British Foundrymen 


Mon., Jan. 2nd.—SHEFFIELD Branco: Royal Victoria 

Station Hotel, Sheffield, Film Evening, 7.30 p.m. 
Institute of Industrial Supervisors 

Mon., Jan. 9th.—Newark Section: County Technical 
College, Newark, “‘ The Supervisor: Buffer or Coup- 
ling,” W. H. Temple, 7.30 p.m. 

Institute of Metals 

Thurs., Jan. 5th—Lonpvon Locat Section : 4, Grosvenor 
Gardens, S.W.1, “‘ Zine Casting Alioys : Their Devélop- 
ment and Use,” L. A. J. Lodder, 7 p.m. 


Institute of Road Transport Engineers 
To-day, Dec. 30th.—N.E. CENTRE: Vane Arms Hotel, 
Stockton-on-Tees, ‘‘ Welding of Sheet Metal and 
Castings,”’ O. Cobb, 7 p.m. 
Mon., Jan. 9th.—Scottish CENTRE: North British 
Hotel, Edinburgh, ““Modern Engine Testing Equip- 
ment,” S. G. Mundy, 7.30 p.m. 


Institute of Transport 

Mon., Jan. 2nd.—METROPOLITAN SECTION: Livingstone 
House, Broadway, 8.W.1, “Transport, 1900-1950,” 
C. E. R. Sherrington, 6 p.m. 

Institution of Civil Engineers 

To-day, Dec. 30th.—Great George Street, Westminster, 
8.W.1, Christmas Lectures for Boys, “The Wonders 
of Big Bridges,” H. Shirley Smith, 3 p.m. 

Wed., Jan. 4th—Great George Street, Westminster, 
8.W.1, Dugald Clerk Lecture, “Methods and Plant 
for Concreting,” A. P. Lambert, 6 p.m. 

Institution of Electrical Engineers 

Mon., Jan. 2nd.—S. Miptanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“The Performance of the British Grid System in 
Thunderstorms,” J. 8. Forrest, 6 p.m. 

Thurs., Jan. 5th.—UtTmizaTion Section: Savoy Place, 
Victoria Embankment, W.C.2, “‘Some Problems in 
Aircraft Magneto Development,” R. T. Coe and D. F. 
Welch, 5.30 p.m. 


Fri., Jan. 6th—N.E. Strupents’ Section: King’s 
College, Newcastle-upon-Tyne, Film Show, “‘ Atomic 
Physics,” 7 p.m. 

Mon., Jan. 9th.—LonDon StTupENTs’ SECTION: Savoy 


Place, Victoria Embankment, W.C.2, “‘ The Students’ 
Sections Tour to Norway,” 7 p.m. N.E. CENTRE : 
Neville Hall, Westgate Road, Newcastle-on-Tyne, 
““Some Aspects of Agricultural Horticultural Electri- 
fication in the United States,” F. E. Rowland, 6.15 p.m. 


Institution of Engineering Draughtsmen and Designers 
Tues., Jan. 3rd.—St. Andrews School, Sydney Road, 
Enfield, Middlesex, ‘*Manpower and Industrial 
Output,” 7.15 p.m. 
Institution of Engineering Inspection 
Thurs., Jan. 5th.—LoNnDON CENTRE: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, ‘“ Methods 
of Time-and-Motion Study in Inspection,” S. M. Kaye, 
6 p.m. 
Institution of Heating and Ventilating Engineers 
Wed., Jan. 4th—E. Miptanps Brance: Victoria 
Station Hotel, Nottingham, ‘‘ The Principles Involved 
in Construction of an Ideal Ductwork Installation,” 
Philip Gardner, 6.30 p.m. 
Institution of Mechanical Engineers 
Tues., Jan. 3rd.—S. Wates Branco: 8. Wales Insti- 
tute of Engineers, Park Place, Cardiff, Annual Meeting, 
“World Energy Resources and their Utilization,” A. 
Parker, 6 p.m. 
Fri., Jan. 6th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“The Lost Wax Process of Precision Casting,” J. 8. 
Turnbull, 5.30 p.m. 


Institution of Production Engineers 


Mon., Jan. 2nd.—Yorxsutre Section: Hotel Metro- 
pole, King Street, Leeds, ‘Modern Measuring and 
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Inspection Equipment and its Application,” E. 
Clarke, 7 p.m. 

Wed., Jan. 4th.—NotTTmncuaM SECTION : Victoria Station 
Hotel, Nottingham, “Noise and Vibration in 
Machinery,” W. A. Tuplin, 7 p.m.——WoLVERHAMP- 
ton Section: W. Midland Gas Board, Clarence 
Street, Wolverhampton, ‘‘ Mechanical Mishaps and 
their Relation to Design and Workmanship,” G. E 
Windeler, 7 p.m. 

Thurs., Jan. 5th.—Gutascow Section: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
G ow, Discussion on ‘“ Metal Cutting,” G. V. 
Stabler, 8 p.m. 

Fri., Jan. 6.__W. Wates Sus-Section: Civic Build- 
ings, Swansea, “‘ The Production Engineer : His Educa- 
tion and Training,” T. B. Worth, 7.30 p.m. 

Sat., Jan. 7th.— YORKSHIRE GRADUATE SECTION: Visit 
to the Yorkshire Copper Works, Ltd., Stourton, Leeds, 
10, 2.15 p.m. 


Junior Institution of Engineers 


a Dec. 30th.—39, Victoria Street, Westminster, 


.W.1, Question and Discussion Evening, 6.30 p.m. 
Wed., Jan, 4th—Muiptanp Sscrion: -James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
Film, “‘ Modern Chain Making,” T. J. Davies, 7 p.m. 
Fri., Jan. 6th.—39, Victoria Street, Westminster, 8.W.1, 
Film Evening, “‘ Steam,” introduced by R. F. Archer ; 
** Oxygen in Industry,” N. L. G. Lingwood, 6.30 p.m. 
Mon., Jan. 9th.—N.W. Secrion: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, “Should an Engineer Specialise?” J. 
Gradwell, 7 p.m. 
Royal Institution of Chartered Surveyors 
Mon., Jan. 2nd.—12, Great George Street, Westminster, 
8.W.1, “The Use and Misuse of Land,” L. Dudley 
Stamp, 5.30 p.m. 





Reports on German and 
Japanese Industry 


Additional summaries of those reports on German 
industry which were not considered suitable for printing 
are listed, below. The reports themselves may be 
inspected at the Technical Information and Documents 
Unit, 40, Cadogan Square, London, 8.W.1, by quoting 
the appropriate F.D. reference numbers. Photo-copies 
of the reports can be made available at cost. 

No. of 
report 
F.D. 1988/49 


Title 


The Results of Rolling Experiments 
with Light Metal Alloys. West- 
faelische Leichtmetallwerke, Nachrodt. 

Details of Tunnel Kilns for Burning 
Refractory Bricks. Heinrich Koppers 
G.m.b.H., Diisseldorf-Heerdt. 

Patent Application Relating to the 
Surface Tension in Structural Parts. 
I.G. Farbenindustrie A.G., Bitterfeld- 
Wolfen. 

Tracings of Drawings of a Dish Painting 
(or Enamelling) and an Edging 
Machine. Degussa, Deutsche Gold 
und Silber Scheideanstalt (German 
Gold and Silver Refining Institute), 
Frankfort on/M. 

The Effect of Heat-Treatment on the 
Fatigue St h of Engine Bearers 
from AZ855W (3515.0), Light Metal 
Alloy. 1.G. Farbenindustrie A.G., 
Bitterfeld. 

The Turbulent Friction Drag of a Plate 
Heated to a High Temperature. ZWB, 
Zentrale fir Wissenschaftliche Bericht- 
swesen der Luftfahrtforschung (Centre 
for Scientific Reports on Aeronautical 
Research), Berlin. 

Pressing Procedure for Making Tablets. 
Processes for Working up Moulding 
Materials Based on Polyvinyl Chloride. 
1.G. Farbenindustrie A.G., Ludwigs- 
hafen. 

New Simple Electrical Calculating Ma- 
chine for Automatically Executing 
Complicated Calculating Operations. 
Technische Hochschule (Technical Uni- 
versity), Munich. 

Miscellaneous Data for DHD and AT 
Plants. Union Rheinische Braun- 
kohlen Kraftstoff, A.G. (‘* Union,” 
Rhenish Lignite Petrol Company), 
Wesseling. 

Temperature Measurement in High 
Frequency Furnaces. Deutsche Waf- 
fen and Munitionsfabriken A.G., For- 
schungsanstalt (Research Institute of 
the German Arms and Munition Fac- 
tories), Luebeck-Schlutup. 

Jet Fighter “He 162” with Argus 
Tubes. E. Heinkel Flugzeugwerke 
G.m.b.H. (E. Heinkel Aircraft Works, 
Ltd.), Vienna. 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is pre to receive enquiries re; ing all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 


F.D. 2278/48 


F.D, 1087/48 


F.D. 1548/48 


F.D. 2034/49 


. 915/48 


F.D. 1592/49 


F.D. 907/48 





F.D. 145/47 
F.D. 


1748 /49 


. 1810/48 
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Personal and Business 


Mr. StePpHeN J. Marrock has been appointed 
publicity manager of Venner Time Switches, Ltd. 

Mr. V. W. PitKxineton has been appointed 
engineering director of Dennis Brothers, Ltd., 
Guildford. 

Mr. Rosert Rarnre, of Harland and Wolff, Ltd., 
has been re-elected chairman of the River Thames 
Dry Dock Proprietors’ and Ship Repairers’ Associa- 
tion. 

Mr. R. J. HoGBen has been appointed assistant 
sales manager and Mr. H. F. Phillipson, brake 
sales engineer, of Westinghouse Brake and Signal 
Company, Ltd. 

Mr. 8. Fuax, A.M.I.E.E., manager of the mining 
and welding departments of Siemens-Schuckert 
(Great Britain), Ltd., has been appointed a director 
of the company. 

W. Crocxatr AnD Sons, Ltd., 64, Darnley Street, 
Glasgow, 8.1, has been appointed agent in Scotland 
for Hyland, Ltd., Wakefield, makers of hydraulic 
machinery and hydraulic equipment for ships. 

TRUE Screws, Ltd., Britannia Works, Aylesbury, 
Bucks., informs us that its title has been changed 
to Aylesbury Turned Parts (True Screws), Ltd. 
No change in the management or personnel of the 
company is involved. 

B.S.A. Toots, Ltd., states that it has acquired 
the goodwill, buildings and plant of Leo. C. Steinle, 
Ltd., 93, Albert Embankment, London, S8.E.1, 
for the p of developing it as the Southern 
headquarters of the B.S.A. group. 

Mr. A. P. Waxes has been appointed United 
Kingdom representative for the first United States 
International Trade Fair, which is to be held in 
Chicago from August 7 to 19, 1950. Mr. Wales 
will shortly open offices in London and Glasgow. 

Mr. ALFRED Baer has been appointed a vice- 
chairman of the Consolidated Zinc Corporation, Ltd, 
He is relinquishing his appointments as joint 
managing director of Henry Gardner and Co., Ltd., 
and director of Amalgamated Metal Corporation, 
Ltd. 

Dowpi1ne anv Do.t, Ltd., Greycoat Street, 
Westminster, S8.W.1, has been appointed sole 
agent in the United Kingdom for the strip polish- 
ing and automatic sanding machines manufactured 
by the Curtis Machine Corporation, Jamestown, 
U.S.A. 





Catalogues 


Voxes, Ltd., Guildford, Surrey.—Catalogue on dust 
recovery and suppression. 

THe NoRTHERN ALUMINIUM Company, Ltd., Banbury, 
Oxford.—Technical leaflet on Noral aluminium conduit. 

PROJECTS AND DEVELOPMENT, Ltd., 26, Tontine 
Street, Blackburn.—Folder on “‘ Lammas ”’ pipe fittings. 

Bayuiss, Jones AND Bayuiss, Ltd., 139, Cannon 
Street, E.C.4.—“ Bolt and Telegraph Catalogue,” No. 48, 

Atak, Lrp., 3, Albemarle Street, W.1.—Set of data 
sheets giving specifications for aluminium casting alloys. 

C. Ryan anv Co., 2-20, Pancras Street, W.C.1.— 
‘* Pocket Price List, Section F, for Copper Tube Fittings.” 

Kerra Biackman, Ltd., Mill Mead Road, Tottenham, 
N.17.—Folder describing latest pattern ‘‘ Extravent ” 
fan. 

Yarrow AnD Co., Ltd., Scotstoun, Glasgow.—Descrip- 
tive booklet on water-tube boilers for the Merchant 
Service. 

Roto.tir Sates Company, 2, Robert Street, Adelphi, 
London, W.C.2.—Leaflet describing ‘‘ Rotolift,” capacity 
of ? ton. 

Exco-Ensign ELEcTRIC, 
Essex.—Brochure “‘ LB 49,” 
Lighting.” 

ArreuarRD, Lrp., 103, King Street, Hammersmith, 
W.6.—Booklet illustrating “‘ Guard ” gloves for industrial 
purposes. 

Everett EpcumBrE anv Co., Ltd., Colindale Works, 
N.W.9.—Leaflet ‘‘ 229/4910,” dealing with portable 
dynamometer wattmeters. 

METAL AND Puastic Compacts, Ltd., Montgomery 
Street, Birmingham, 11.—Booklet describing ‘‘ M.P.C.” 
powder metallurgy production. 

HaMMOND AND CHAMPNEsS, Ltd., Gnome House, 
Blackhorse Lane, London, E.17.—Catalogue illustrating 
and describing hand power lifts. 

UntversaL Conveyor Company, Ltd., 3a, De Mont- 
ford Street, Leicester—Book ‘‘ No. 342,” entitled 
‘* Mechanical Handling Plant.” 

Frep W. Davies anv Son, Electrical Maintenance 
Works, Huddersfield.—Pamphlet giving particulars of 
Davies type-A air-break starter. 

Tae BerrisH Atumrmnium Company, Ltd., Salisbur 
House, London Wall, E.C.2.—Brochure dealing with 
positive grip pattern treadplate. 


Ltd., Southend-on-Sea, 
entitled ‘‘ Ekco Planned 
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... is the first requirement 
of every successful project. 
West’s Concrete Tubular 
Shell Piling, the foremost 
modern piling system, pro- 
vides a foundation of 
assured reliability for every 
type of structure. 

Newly developed piling 
plant ensures rapid and 
economical completion of 
every size of contract. 

Our Technical Dept. will 
gladly advise on the 
application of our particular 
system. 


*May we send you 
our latest brochure ? 
West’s Piling & Construction Co. Ltd. 


Columbia House, Aldwych, London, W.C.2 
TELEPHONE: HOLBORN 4108 





Plant Depot: Bath Road, Harmondsworth, Middlesex. 
Phone: West Drayton 2288 


Midland Office: 83 Edmund Street, Birmingham, 3. 
Phone: Central 1416 


Northern Office: Albion Ironworks, Manchester, 10. 
Phone: Collyhurst 3049 


Scottish Office: 169 Hamilton Road, Glasgow, E.2. Phone: Shettleston 2927 
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NON- SELF-OILING TYPE ALL SIZES UP 


FEATURES : TO 41n. BORE 


Ample lubrication over all Bearing 
Surfaces. 





SS 
2. 





No Oil Leakage or oil creep along shafts. 


Base and Joints Machined. Pedestals 
Bored and Turned to receive inter- 
changeable G.M. Bearings. 


NON-SELF-OILING, 
LOOSE RING OILING: 
OPEN & ENCLOSED TYPES 


Enclosed Type specially designed for high speeds ; can 
be substituted for ball and roller bearings where 
necessary. Stocked in }” sizes, rising from |” to 4” 
bore. Larger sizes supplied at shortest notice. 


Write for Folder 4626 


ALSO 


SHAFTING - COUPLINGS - FIXINGS 
V-ROPE DRIVES - CLUTCHES - GEARS 
REDUCTION GEARS - GEARED MOTORS 
VARIABLE SPEED DRIVES - ETC., ETC. 

















 CROFTS (xcneers LTD BRADFORD ENGLAND 


Jelephone 65245/-/0 /ines Telegrams Crotters Bradford 

















